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ABSTRACT
______________________________________________________________________________
This paper examines the impacts that climate change has on farmers living in Nepal and offers
suggestions for the Nepalese government to provide valuable assistance to its citizens. Farmers
in Nepal are particularly vulnerable and most are currently attempting to handle the effects of
climate change on their own. First, this white paper will introduce the extent of the crisis
affecting these farmers and their families. Then, it will examine climate-induced challenges
farmers currently face in this country. It will identify areas of highest priority for building
smallholder resilience. Then, the paper will conclude by offering action steps and policies that
the Nepalese government can implement to help its citizens best adapt to climate change.

INTRODUCTION- NEPAL IN THE GLOBAL CONTEXT
______________________________________________________________________________
Worldwide, climate change is wreaking havoc on farms. While scientists predict food production
needs to increase 60-70% by 20501 to keep up with the ballooning population size, some
estimates say yields could decrease as much as 50% in the middle latitudes by 2020.2 Climate
change causes abrupt changes to previously stable weather patterns such as seasonal rains, which
farmers depend on. Lifelong farmers are left with barren fields and no other means of income as
their prior agricultural knowledge becomes obsolete.
At COP23, islands got most of the spotlight. However, some side events compared the similarly
difficult living conditions on mountains, where droughts and floods still bring destruction, but
residents must also cope with landslides and a range of other unique problems. At the event
“Mountains and Islands: Building a Coalition for Vulnerable Ecosystems,” speakers such as
Andrew Taber, Executive Director of the Mountain Institute, a nonprofit that empowers people
in mountain communities, emphasized that mountains support some of the world’s most diverse
ecosystems. This is true even in areas that are heavily farmed, because of the way humans have
carefully managed and selected different biological resources that support our livelihood, from
crops to pollinators, known as agrobiodiversity.3 Nepal is a country rich with natural biodiversity
as well as agrobiodiversity. Protecting these diverse ecosystems and their human keepers is
essential.
Another factor contributing to Nepal’s vulnerability is poverty. Its GDP per capita is ranked
among the lowest in the world.4 Many Nepalese people rely on farming to supply food for their
families and have no food left over for market, contributing to the low GDP. The effects of
climate change are huge for small farmers, who often live in less-than-ideal locations for
growing food, and only have access to a small plot of land for growing. Nepal has undergone a
civil war, a major earthquake, and quite a few climate-induced natural disasters in recent years,
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all contributing to the poverty ratio of around 25%.5 The UN has classified it as one of the Least
Developed Countries (LDCs).

BACKGROUND
Nepal is a small but intensely beautiful country, with much to be proud of, as well as many
persistent problems. Wedged between the northeast border of India and the southwest border of
China, Nepal is a land of low grasslands and soaring mountains, interspersed with rolling hills.
On these mountains and hills live Nepal’s most vulnerable farmers, many of them smallholders
and subsistence farmers, whose main source of income and means of survival is the food they
grow themselves. Despite the fact that between two thirds and 80% of Nepalese citizens are
farmers,6,7 the country has faced a sharp and sustained decline in food security, exacerbated by
climate change.8 Under challenging growing conditions, farmers can’t produce enough.
Climate change has intensified the existing problem of low yields, resulting in disastrous health
consequences. Goma Panthi Khatri, a farmer from the Arghakhanchi district, explained that
“climate change is a big challenge for us and our crop yields have dropped. We used to harvest
700kg of grain, but now its 200kg.”9 The proven effects of climate change in Nepal include
excessive monsoon flooding more intense10 and lasting longer than past seasons, and worsening
winter drought conditions since 2000.11 The monsoon rains were especially bad in 2013, when
thousands of people lost their lives. Typically, rain only came a few months of the year, but now
agriculturalists like Krishna Bahadar Ghimire,12 a seed producer, claim it comes in November,
December, and January as well as the summer months. Without being able to predict whether the
coming months will bring rain or drought, it is impossible for farmers to prepare. Even at times
when rain is expected, it will rain for a week straight, drowning crops. Other times, according to
wheat farmer Khim Ial Bastola13 from Sadhyakhola, strong winds and hail destroy crops that are
almost ready to be harvested. He explains, “We used to say storms come in May or June, now
they come in August and Semptember, too. They strike in August or October, when the paddy
rice is ripe, and storms thresh it all.” The same has happened to his wheat, which results in the
loss of the entire crop because wheat must be dry at harvest. Farmer Manju Khawas14 elaborates,
saying “the moment that the wheat becomes yellow, we begin to feel tension, afraid whether we
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will be able to harvest it or not.” Mrs. Khawas says that when she tries to grow rice though, there
is never enough rain at the right time.
Their experiences seem consistent with the limited data. Though studies on crop yields in Nepal
are few, one showed that some crops (rice and potatoes) increased yields between 1978 and 2008
while others declined (maize and millet).15 However, the study notes that yields were based on
data nationwide, not separated by drought prone and flood prone areas which might have evened
each other out, and the most recent data point was nine years ago. The study says that crop yields
have definitely not kept up with the increasing population. See “Solutions” section for more
discussion on this study. Enough farmers are suffering that the lack of recent studies does not
affect the gravity of the situation. Flooding, hail, untimely rain, and landslides make farming
difficult at best, and cause death and destruction of property at worst.
In addition, the frequent droughts damage crops beyond repair. Drought prone areas are
expected to see intensified dryness, increasing the existing water shortage problems.16 Even if
crops are not swept away by floods or landslides, they still may not survive the changing weather
conditions because certain plant types are adapted to particular conditions.
Other various effects of a warming climate have impacted nearly every aspect of running a farm.
Pushpa Khanal, a Nepali farmer says “For the last ten years we’ve noticed the impacts of climate
change. Right before harvest we’ll get hail and strong winds [that destroy crops]. New diseases
are emerging in our vegetables. Parasites are out of control with out livestock.”17 It is true that
climate change has additional effects besides severe weather and natural disasters. Changing
wind conditions and warmer temperatures can cause plant diseases to spread faster and farther
than in colder climates.18 Between 1975 and 2006, Nepal’s average temperature has increased by
1.8°C.19 Pathogens are more likely to infect and kill malnourished, unhealthy animals, like those
in Nepal who have limited food. Farmers have to handle a variety of factors that contribute to
low yields. The effects of climate change have made farming using traditional techniques nearly
impossible.
Conditions in Nepal have highlighted the fact that climate change and food insecurity go hand in
hand. Every year that crops fail, the number of children who suffer from either chronic
malnutrition, or stunting, increases. Currently, 36% of Nepali children are malnourished20
compared to 23% worldwide,21 a clear indication that farmers desperately need help to increase
yields. Given the share of farmers in Nepal’s population, these alarming health statistics indicate
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that the farmers of Nepal need a specialized plan to increase yields that is as unique as their
mountainous country.
As the profitability of farming decreases, many Nepalese individuals have chosen to leave their
families in search of more lucrative work in cities. In all, 34% of Nepal’s GDP comes from
agriculture, but low yields have caused many to make the difficult choice to abandon their
traditional lifestyle.22 Most of these urban migrants are men. In some districts, 50% of
households have a family member that migrated in search of work.23 This means that many
women are left behind to farm on their own. Mrs. Khatri expands on her earlier statement, saying
“Many men are forced to go abroad. Somehow we need to increase our crop yields so those who
left can come back and others don’t leave.”24 Work in cities may be more profitable than
farming, but it requires migrants to give up the farming lifestyle they have practiced their whole
lives, and remain away from family members for months at a time. Ideally, the men could stay at
home too and help make their land productive enough to support the whole family. Low yields,
spurring malnutrition and migration, are undermining Nepali farmers’ way of life.

AREAS OF HIGHEST IMPORTANCE AND PROGRESS
______________________________________________________________________________
Climate change is not sparing small farmers, so Nepal needs to be prepared. So far, the Nepalese
national government has completed the preliminary step of identifying its urgent adaptation
needs. In order to receive funding for adaptation projects from the UNFCCC, Least Developed
Countries must submit a National Adaptation Programme of Action (NAPA), which outlines
their priorities that would increase vulnerability and monetary cost later if not addressed
immediately.25 This process required the government to assess Nepal’s vulnerability to climate
variations and extreme events, outline adaptation measures, and write proposals for projects to
solve the priorities they identified.
As of 2013, Nepal had ranked the two agriculture-focused projects on its NAPA the highest.26
The projects are titled “Promoting community-based adaptation through integrated management
of agriculture, water, forest, and biodiversity sector” and “Building and enhancing adaptive
capacity of vulnerable communities through improved system and access to services related to
agricultural development.” The government asked for around $50 million for each project. The
prominence of these two projects on the NAPA shows that the government has put thought into
the pressing issue of low yields and is ready to take steps toward adaptation.
Now, the Food and Agriculture Organization of the United Nations (FAO), has launched 120
farmer field schools throughout the country, which educate 3000 farmers.27 At these schools, the
students, mostly adult women who are in charge of running the family farm alone, learn hands22
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on lessons about new farming practices to adapt to climate change. For example, at school the
students compare maize varieties so that when they buy seeds at the market they know what
they’re getting. They also learn how to identify and treat parasites in their livestock. For the
farmers with access to these field schools, the benefits are undeniable. One farmer, Rupa Thapa,
has been able to make a living by implementing the lessons about livestock.28 She reports, “my
goats are the healthiest they’ve ever been and they’re gaining weight. We’re able to sell the big
goats and sometimes the smaller ones. This kind of program needs to continue so we can learn
more adaptive ways. I hope one day we can create a good environment so our husbands can
come home and be with their families.” While most families may still rely on urban migration
for income, the success of farmers like Mrs. Thapa shows that with the help of the FAO, Nepal is
on its way to reaching the goal of building adaptive capacity. Additionally, apart from the FAO,
some NGOs have launched science-backed efforts to help farmers adapt, mostly by offering
more resilient GMO seeds for planting. One example is the Delivering Genetic Gain in Wheat
Project, funded by the Bill & Melinda Gates Foundation, which conducts research on heat and
disease-resistant wheat.29 Some of the priorities the Nepalese government identified on their
NAPA are beginning to come together.

SOLUTIONS AND ANTICIPATED OUTCOMES
______________________________________________________________________________
My solution is inspired by the Nepalese government’s first priority, “Promoting communitybased adaptation through integrated management of agriculture, water, forest, and biodiversity
sectors.” They can implement this solution with only a small amount of funding and it will
nevertheless bring far-reaching benefits. The farmer field schools are a very helpful idea, but
they do not reach the majority of struggling farmers, who often live in remote, sparsely
populated villages. I also think its important to have one project which ties together the four
targeted sectors of management.
The first step of the solution is to recruit experts in conservation agriculture, a collection of
farming methods discussed in panels at COP23, and agroforestry, the practice of intentionally
growing trees and shrubs together with edible crops. Conservation agriculture involves three
principles: permanent cover crops, crop rotation, and minimal soil disturbance (no tilling).30 Tom
Goddard, the Alberta Minister of Agriculture and Forestry explained how this method was
formed from experiments in the 1980s in the US and UK but that it can be used in any climate.
Conservation agriculture incorporates the seasonal rotation of crop varieties, which traditional
farmers have already been using, switching from wheat to rice. Crop rotation ensures that
different plants consume and restore different soil nutrients, which helps all species grow
stronger.
The other two methods of conservation agriculture are not commonly practiced in Nepal, but
would help fulfill the goals of biodiversity and water management.31 Traditional farming
involves constantly tilling the soil, which actually depletes its fertility and releases carbon
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emissions into the atmosphere. The conservationist techniques of never disturbing the soil with a
plow, and planting cover crops, are two ways to maintain soil health and reverse the harmful
emissions. New research about soil carbon sequestration, or removing carbon in the form of CO2
from the atmosphere and storing it in soil, reveals multiple climate change adaptation and
mitigation benefits. Soil is more fertile and capable of storing water when it is rich and full of
carbon-containing microorganisms.32 For drought-prone areas, increasing the wetness of the soil
could save the harvest from drying out in the field. In flood and landslide prone areas, using
these methods can protect topsoil from washing away and give it a chance to revive. In a similar
way, planting cover crops safeguards and replenishes the soil during the off-season, which boosts
the growth of crops during the main season.33 To promote additional sequestration and maximize
yields, conservation agriculture calls for farmers to use only natural fertilizers like manure. This
method should be cheaper than buying chemical fertilizer since many Nepali farmers own
livestock. Conservation agriculture, which aids soil carbon sequestration, will be an important
part of the solution to help farmers.
Similarly, experts on agroforestry can teach about the benefits of co-growing trees and crops.
There is already a Nepal Agroforestry Foundation, so it should be easy to identify
knowledgeable individuals. Trees are known to aid water storage in the soil because of their
extensive root networks.34 Their roots can also help provide stability to mountain terraces, which
are subject to crumbling in landslides. Other services they provide include shade for other crops
on exposed fields, shielding from wind, and if they are fruit trees, actual food. In addition to
ecological services, trees can provide a source of extra income when they are grown and ready to
be sold as firewood or wood for exporting.35 Additionally, when native types of trees are
planted, farmers are helping preserve biodiversity. Though the practice fell out of favor in India,
Nepal’s southern neighbor, for a few decades, the Indian government filled its need for timber
and paper by incentivizing small farmers to grow trees with their crops. The government
removed regulations about felling and transporting trees grown on one’s own property for the
purpose of agroecology so that farmers could sell them more easily. They also subsidized small
farmers who grew trees, and allowed farmers to apply for loans to buy the necessary materials to
launch their new business, which has caused a slight resurgence in popularity agroecology. 36
After experts in both agroecology and conservation agriculture have been recruited, the
government can form them into traveling pairs or small teams, each teaching a 2 week crash
course in their topic. They can travel to small villages, as they will not be bound by a physical
home base, and farmers from nearby can travel to meet them every day for the course. Upon
completion, students can take a hands-on test, and receive a certificate and teaching booklet if
they pass, signifying that they are ready to start practicing agroforestry and conservation
agriculture on their own. Once they have learned how to implement these practices on their own
farm, they can begin teaching other members of their village. This way, the original experts do
not need to travel to every remote location of the country. The newly educated farming experts
will be messengers and teachers to their fellow farmers.
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Policies to back up the desired outcomes will be an important part of this solution. The Nepalese
government should follow India’s example and simplify the process of starting an agroecology
business by establishing subsidies and increasing access to credit. Additionally, women are
responsible for most farms in Nepal but only own 5% of the country’s farmland.37 “It is ironic to
find that women often don’t have ownership of land that they have been tilling for years,” said
Maurizio Busatti, of the Nepal Institute of Medicine. He went on to say “Securing women’s land
and property rights in Nepal is crucial to ensure a better future for Nepal. A number of studies
across the Asian and African continents have shown that women with access to land and
property can enhance their livelihood options.”38 In the past, the Nepalese government has
lowered registration taxes on land if the new owner is female, in order to encourage more
independence for women. Since female land ownership has hardly increased, these tax breaks for
landowners need to be advertised better, and increased if necessary. Also, women will need
access to lines of credit to fund the trees they will buy and informal research they conduct while
figuring out which varieties of crops grow best under the new climate conditions. Increasing
women’s land ownership and access to credit will help unencumber their efforts to modify and
improve their farm in their husband’s absence. Finally, the Nepalese government needs to
encourage accessible insurance for farms. This action will ensure that farming families,
regardless of how adapted they are to climate change, will be protected in the event of another
extreme weather events, which are predicted to occur more frequently. In India, getting farmers
to sign up for insurance was fairly simple to accomplish, the Self-Employed Women’s
Association in India has been able to motivate 93,000 members to become insured so far.39
Again, taking this step may require the government to subsidize the purchase of insurance, but
the whole country will benefit in the long run when there are funds available for farmers to
restart after a disaster.
The ideal outcomes of my solution would be that yields for small mountain and hillside farmers
increase, and that they are empowered to improve their livelihoods and increase resilience in
other ways as well. A knowledge sharing system with traveling experts and local students
turned-teachers will have a direct impact on crop yields, even in the most remote regions.
Policies to help uplift budding agroecologists, female landowners, and anyone wishing to insure
their farm, will empower the people of Nepal to build upon their increased income and food
security, and sustain a more resilient future for the country.

CONCLUSION
______________________________________________________________________________
This paper seeks to offer specific policy and action solutions to the problem of low crop yields
and low resilience in the face of climate change. However, by implementing such solutions the
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Nepalese government could also help address the urban migration and malnutrition issues, which
stem from these root problems. In terms of natural beauty, Nepal is unrivalled, but when it comes
to climate change adaptation, it could learn from the successful examples of other nations like
India. Nepal’s difficult landscapes and proclivity towards natural disasters pose severe obstacles
to the implementation of a successful resilience strategy. However, this paper has shown that
climate change adaptation is beneficial and worth pursuing in Nepal.

Terraces are one way Nepali farmers maximize their hilly land, but the steep slope of nearby
mountains can bring climate change-induced floods and landslides rushing down in the blink of
an eye.
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Is a picture worth a thousand words? The beautiful view from this home fails to communicate the
vulnerability of living and farming in the mountains of Nepal.
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