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Executive Summary

Nepal’ s economic future is inextricably linked to the health of its agriculture sector. Eighty percent of
the country’s population lives in rural areas, and agriculture is their primary livelihood. While the
share of agriculture in total gross domestic product (GDP) has been declining over the years, it till
accounts for one-third of GDP. However, stagnation in the agriculture sector is one reason behind a
rural poverty rate that is over three times that of urban areas, 35 percent compared to 10 percent.

Beyond economic productivity and poverty reduction, agricultural stagnation undermines the
Government’s goal of achieving food security for al citizens of Nepal. An estimated 60 percent of
households cannot meet their own food needs, especially in mountainous areas, and agricultural
production only meets food requirements for three-to-eight months per year.*

Investments in social safety nets for the impoverished and malnourished offer relief in the short- to
medium-term; however, they are not a long-term solution, and they cannot contribute to economic
development while addressing the other critical social needs. Investment in an agricultural renewal—
one that increases agricultural diversity, boost productivity, and develops value-added post harvest
technology that bring about transformative change in food security, poverty, and competitiveness—is
what Nepal needs now.

Challengesto Nepal’s Agriculture Sector

The Government of Nepal recognizes the importance of agriculture in the Agriculture Perspective
Plan, the Nepal Agriculture Policy, and the Three-Year Interim Plan. However, uneven institutional
development over several decades, especialy for agricultural research, has resulted in a confused
system suffering from instability and uncertainty. Achieving the goals set forth in the plans will
require reform and reinforcement of the agricultural research system to overcome the four-part
challenge of low productivity, low competitiveness, poverty, and food and nutrition insecurity.

Nepal’s aready struggling agriculture sector is further challenged by several emerging trends, the
most prominent of which, perhaps, is climate change. Farmers, especially those working in rainfed
conditions are subject to the vagaries of the weather and other natural forces. Nepa has aways been
vulnerable to several types of natura disasters—including, landslides, hailstorms, floods, drought and
fire—and according to projections the quantity and intensity of these events will increase with climate
change.

Global economic liberalization and the country’s admission to the World Trade Organization raises
new challenges but also opportunities. The subsidies and other support provided to Nepal’s farmers
and agro-entrepreneurs on either side of the open border with its southern neighbor determine their
competitiveness in the cross-border markets. This has created pressure on nationa agricultural
research system to develop cost effective technologies.

! Action Against Hunger. 2006. Alarming Malnutrition Rates In Northwestern Nepal .


http://www.actionagainsthunger.org/pressroom/releases/2006/05/12

Finaly, agricultural research has suffered from budget constraints in terms of the envelope and
delivery of resources, which has limited funding for core research and much less critical research
programs.

Creating a New Vision for Agricultural Research

The vision of the Nepal Agricultura Research Council (NARC) is to tap institutional, human, and
financial resources from the government and a wider spectrum of stakeholders—civil society,
research centers, donors, and ultimately the private sector—to move the system from agricultural
research and development to agricultural research for development.

Future research priorities will be based on creating and scaling up technologies that contribute to food
security, poverty reduction, value addition, export promotion, environmental sustainability and cost
effectiveness. In order to deliver those desired results NARC research areas are rationalized into five
broad based thematic areas of intervention:

Natural Resources
Crops & Horticulture Livestock & Fisheries Management & Climate
Change

Outreach, Technology
Dissemination & Extension

Biotechnology

Each theme will include several research programs—such as, commodity improvement, resource
management, marketing and value chain development.

The vision focuses on reducing poverty through the effective and efficient use of scientific knowledge
to increase sustainable agriculture productivity and related natural resources. The major agricultural
research areas include field crops, horticulture, livestock, fisheries, on-farm water management, agro-
forestry, related natural resources issues, socio-economic aspects of the farming systems, post-harvest
operations, gender issues, and, above all, policy research.

Considering the agro-ecological diversity, socio-economic situation and R&D actors, NARC will
emphasize the development of region-specific agricultura research programs. It will prioritize a
participatory systems-based research approach that incorporates multiple disciplines and address
multiple commodities. Environmental sustainability, inclusiveness, growth promotion, and income
generation will be the distinguishing features of all research undertakings, besides their explicit
positive contribution to poverty alleviation and food security.

Indigenous knowledge, traditional practices and local resources—including soil, water, genetic
material, and skills—will be used in research and technology development in sustainable way. Due
consideration will be made in creating and adjusting the technologies to exploit benefits arising and
counter any negative effect brought out by climate change.

NARC will also promote commercia agriculture by generating post-harvest technologies that create
value added products from cereal crops, cash crops, vegetables and fruits, livestock, poultry and
fisheries; and their downstream processing opportunities. By the same token, it will also give attention



to the problems and needs of clients in the input industries and service providers—such as, farm
machinery, irrigation eguipment, agro-chemicals and animal feed.

NARC will shift to the role of promoter, facilitator, regulator, and implementer of efficient modern
agricultural technology in partnership with stakeholders. It will draw on research results from
neighboring countries, the Consultative Group for International Agricultural Research, and relevant
international institutions to the extent possible, but it must enhance Nepal’s own capacity to adapt and
modify technologiesto best meet its farmers’ requirements.

In addition to its role of technology generation and policy analysis, NARC will contribute to
establishing a national agricultural research system that provides a favorable environment for a broad
and pluralistic participation and resource co-ordination amongst all potential service providers and
beneficiaries.

Changeis Required by all Stakeholders

Achieving areinvigorated agriculture sector that addresses the multiple challenges to farmersin Nepal
will require efforts by the government, NARC, and the donor community. On the part of the
government, increased funding delivered on a reliable schedule will help stabilize the agricultural
research system by securing the core funding needed to attract, retain, and develop the strong human
resources necessary for such a system. Additionally, the Government needs to revisit the position of
NARC within the government, especially the relative seniority of the Executive Director of NARC, to
increase the linkages with government planning processes and government agencies responsible for
the dissemination of technology.

NARC needs structural and functional re-orientation to make it more effective and efficient. Some of
the existing Commodity Research Program and Agricultural Research Stations will be merged to
reduce administrative costs and avoid duplication of efforts. A strong incentive system will be put in
place to retain the qualified staff and get best out of them for the benefit of the country. NARC will
carry out a thorough review of its role, responsibilities and achievements every five years and make
appropriate changes and modifications in its strategy and operational procedures as required.

Donors need to align their support to the priorities and reforms outlined in this vision document to
avoid duplication of effort or conflicting priorities, which waste limited investment resources.

Nepal’s agriculture sector can be transformed into the engine of growth for poverty reduction, and
food security that the country needs for its long-term economic development with the appropriate
investment, reform, and innovative collaboration.

Vi



1. Nepal’sAgriculture Sector

Nepal’s economic growth is determined largely by the growth of its agricultural sector. Although
the share of agriculture in total Gross Domestic Product (GDP) has been declining over the years,
it is il the single largest sector in the economy, accounting for one-third of GDP at present. Out
of the tota population of 26.4 million, amost 80 percent reside in rural areas and are
predominantly employed in agriculture. However, agriculture suffers from low labor productivity,
as evidenced by two-thirds of nation’s labor force employed in agriculture contributing nearly
one-third of GDP.

Furthermore, farms are getting smaller and subsistence family farms are on the rise. Average farm
size in Nepal declined by 28 percent between 1961 and 2001. Today, small and marginal farms
dominate with the average holding size being only 0.8 ha. Nearly half of all farms have less than
0.5 ha of land and those with less than 1 ha of land constitute nearly three-fourths of al holdings.
The landless (laborers or tenant farmers) are gradually leaving agriculture to look for better
opportunitiesin urban centres within the country and abroad.

The scope of agricultural mechanization is limited because of difficult terrain in the mountains
and hills and even in the terai due to small size of farms. Technologica breakthrough is,
therefore, required to pull Nepal’ s agriculture out of vicious circle of poverty.

Agro-ecological Landscape

Nepa has three major ecological belts running parallel from east to west: the terai in the south,
hills in the middle and mountains in the north. These ecologica belts have distinct geological,
soil, climatic, and hydrological characteristics, which resultsin distinct land use patterns.

The Terai. Often referred to as the "granary” of Nepal, the terai consists of flat and fertile aluvial
land that extends from the Indo-Gangetic plains at an altitude of 60 to 800 meters of the
Mahabharat foot-hills. Forty-one percent of the total land areais cultivated. Technically, most of
the terai can be irrigated and crops can be cultivated throughout the year, so it has greater
potential for productivity growth than the other ecological regions. Better access to irrigation
water, fertile soils, and flat terrain permit the cultivation of a variety of crops—such as, rice,
wheat, maize, sugarcane, jute, and
vegetables, and aso commercia
livestock and fish farming.

Figure 1Agro-ecological zones as a proportion of total land area
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keeping has been an integral part
of farming. The region includes
several attractive valleys and




basins—such as, Kathmandu, Pokhara, and Surkhet. These valleys support a relatively high
percentage of the hills' population.

The Mountains. Above 1,800 meters is the mountainous area, where only 5 percent of the land is
suitable for cultivation. This region is mostly steep, rugged, and cold. The mountains are sparsely
populated. People’'s main occupation is raising livestock, and cultivation is limited to only one
crop per year or three crops in two years. Livestock, especially yak and sheep are important part
of farming. Vegetables are cultivated as cash crops in a few areas with access to markets.
However, the vast mgjority of the mountains are remote and access to markets and roads is
limited.

These varied agro-ecological settings—and the micro-climatic zones within them—have
tremendous potentia to produce plant and animal products suitable for tropical to a pine climates.
Part of this potential is being utilized, for example, vegetables produced in the hills are fetching
off-season prices in the terai and nearby markets in India and Bangladesh. Medicina and
aromatic plants found in the wild or cultivated in different micro-climates are also fetching high
prices in national and international markets. Nepal has had limited success in harnessing the
potential of these markets in the past. This calls for future research strategy and plans to be
designed such a way that farmers in each micro-climate can exploit their comparative and
competitive advantage through the appropriate mix of enterprises.

Agricultural Policies

The 20 year Agriculture Perspective Plan 1995—2015 (APP), outlines the broad policy context
for agriculture development in Nepal and has five interrelated objectives:

e Toincrease factor productivity for an accelerated agricultural growth rate;

e To dleviate poverty and significantly improve living standards through accelerated
growth and expanded employment opportunities;

e To transform subsistence agriculture into commercia agriculture through
diversification and exploiting comparative advantage;

e To expand opportunities for overall economic transformation by fulfilling the
precondition of agricultural development; and

e To identify immediate, short-term, and long-term strategies for implementation and to
provide clear guidelines for preparing periodic plans and programsin future.

The APP emphasizes afew priority inputs, outputs, and outcomes. The 'green revolution' package
for the terai and high value commodities for the hills and mountains are strategies to achieve
“catch-up” growth, reach markets, reduce poverty, and safeguard the environment. Regional
interaction among the mountain, hills and the terai based on their specific comparative advantages
are central to APP priorities and are premised on the concept of rural growth linkages.

Subsequent periodic plans—the Tenth Five-Year Plan (2002-2007), Three-Year Interim Plan
(TY1P 2007-2010), and the National Agriculture Policy (2004)—draw on the fundamental s set by
the APP and share the common thread of agricultural commercialization and diversification for
broad-based, inclusive growth and poverty reduction. The policies envision agriculture growth
creating opportunities for farms and other enterprises while safeguarding the environment and
achieving food security. They also recognize that the public sector alone cannot achieve this
vision. The private sector and NGOs will be active participants with the state increasingly
adopting the role of facilitator rather than implementer, unlike in the past.



As stipulated in the TY P, all sector development interventions are geared toward contributing to
the overriding national objective of poverty reduction. This objective is to be achieved by
ensuring food security, enhancing economic growth, effective and efficient utilization of scientific
information, and sustainable exploitation of agriculture and related natural resources. Agriculture
and livestock development are to be treated as the lead sector in this respect.

Emerging Challenges

The agriculture sector grew by just over 3 percent per year between 1997 and 2006 and by less
than 2 percent more recently. Production is oriented mainly towards subsistence, with rice, wheat,
and maize accounting for about 35 percent of Agricultural Gross Domestic Product (AGDP).
Other crops contribute 15 percent, livestock 26 percent, horticulture (including fruits and
vegetables) 17 percent and fisheries 2 percent in the AGDP. Major reasons behind waning
performance in agriculture over the years are discussed below.

The international and national context directly related to agricultural research has drastically
changed in recent years and this needs to be assessed carefully while developing strategies. Some
of the emerging contextual issues directly related to Nepal are described below.

Reviving agricultural productivity

Rural poverty and agricultural productivity are closely linked in Nepal given the dominant role of
agriculture in the economy. Current crop yields in the country are insufficient to raise the rural
poor out of poverty. A comparison of crop yields across South Asian countries suggests that
Nepal is lagging behind. In 2008 the country’s cereal yields were about 89 percent of India’'s, 88
percent Pakistan's, 65 percent of Sri Lanka's, and 60 percent Bangladesh's (FAOSTAT). Rice,
which accounts for 20 percent of Nepal’s agricultural gross domestic product (AGDP) and 49.4
percent of total food grains lags far behind comparable producing countries (see figure 2). The
virtual stagnation in agriculture has generated food security problems. In fact, 43 of 75 districts
are food deficit and 10 more are considered vulnerable.

Figure 1 Comparative Rice Yieldsin Nepal and Select Countries (tongha)
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There appears to be a relationship between low crop productivity and low fertilizer use. It is
estimated that in 2006/07 the average fertilizer use per ha of cropped areain Nepal was less than
20 kg, which is far below the South Asian average of 115Kg/ha and East Asian average of 278



kg/ha (IDFC). In addition to low fertilizer consumption, Nepal's agriculture is constrained by
limited irrigation potential, uninsured weather shocks, poor access to infrastructure and markets,
and low priority to agricultura research and devel opment.

Nepa has a mixed crop-livestock-forest farming system. Livestock plays an important role as a
food source, a source of power (pack and draft) and manure for crop cultivation, and as a hedge
against shocks. An estimation by NARC shows that Nepal is about 10 percent deficit in milk, and
38 percent deficit in meat production. Poor access to anima feed, lack of minimum quality
standards for livestock products, and poor access to better quality breeds are the main constraints
in livestock sector. The availability of green fodder has also declined drastically as a result of
dwindling grazing area and access to forests. According to a study (ANZDEC, 2002), Nepa's
livestock sector suffers from a 34 percent deficit of total digestible nutrients.

Working with resource constraints for agricultural research

The GON places a high priority on agriculture, given its role in the overall economy; however,
resource constraints over the years have led to declining budget alocations to the Ministry of
Agriculture and Cooperatives (MOAC) from 3.7 percent of total national budget in 1997/98 to 2.4
percent in 2008/09. Within the budget for agriculture, the proportion of NARC has similarly
declined from 14.4 percent in 1997/98 to 8.9 percent in 2008/09 and to 7.1 percent in 2009/10. A
study by Fan, Gulati and Thorat (2008) shows that returns on investment to agricultural research
relative to other traditional investments have been strong from the 1960s through the 1990s.
Moreover, returns have held steady over the decades compared to other investments—e.g., roads,
credit subsidies, etc. Declining resource allocation for agricultura research and development will
have direct implication on attaining the objective of poverty reduction and food security. The
challenge for NARC is to produce as many relevant research outputs to meet the changing needs
of Nepalese farmers under increasing resource constraints.

Figure 2 Returnson investment in traditional areasfor growth and poverty

10.0
9.0 W1980s 1990s m
8.0 - —
70 - 7.7 |
6.0 - —
5.0 - 55 —
4.0 44 4.3 —
3.0 - —
20 1 2314 2.3 B
10 1 1.2 B
0.9
Roads Education  Irrigation Irrigation Fertilizer Power Credit Agricultural
investment  subsidies  subsidies  subsidies  subsidies R&D



Mitigating the risks of and adapting to climate change

Nepa's share in the global emission of greenhouse gases (GHGS) is negligible, but she faces
consequences of global warming nonetheless. The country has always been vulnerable to severa
types of natural disasters. The middle hills are prone to landslides and hailstorms while the terai is
prone to floods, drought and fire. Projections show that these events will increase in quantity and
intensity with changesin the climate.

Future climate projections indicate increased temperatures. The Second National Communication
Report, 2008 shows an already increasing trend in the annual average temperature by 0.06°C per
year in Nepal as aresult of global warming, and this warming is more pronounced in the northern
high altitude regions. It is projected that the average temperature will increase by 4'C during
winter and 2.5 to 3'C during summer by the end of this century. The predicted increase in the
amount and intensity of summer rainfall — in the range of 15 to 20 percent - is expected to
increase floods. On the other hand, the predicted slight decrease in winter rainfall is expected to
cause droughts.

With limited irrigation sources, rainfall is critical to agriculture in Nepal, so any change in
climatic variables is likely to have serious consequences for agriculture. Climate change due to
global warming is expected to modify agricultural activities in the following ways:

e The dtitude boundaries for agro-ecological zones may shift and lead to movement of
certain crops, livestock and fish species to higher altitudes;

e Changesto and losses of agro-biodiversity due to limited adaptability;

e |mpact on shrinking habitats and fewer sheltersin livestock and fisheries sub-sector;

e Lessirrigation water dueto uncertain rainfall patterns;

¢ Increased land degradation and soil erosion;

e A shiftin the cycle of existing weeds, diseases and pests and possible invasions of new
weeds, diseases and pests; and

e Lower quantity and quality of some crops and animal products.

Nepal is already seeing visible effects of climate change—such as increased melting of glaciersin
the Himalaya Region, the changing pattern of monsoon rains, and thick cloud cover during the
winter in the terai—which are impacting agriculture, biodiversity, and the natural resource base.

Nepal’s current adaptive capacity to climate change is limited. Productivity is aready low and
poverty is high, especially amongst the rural population, which limits household ability to
withstand climate shocks. In the face of these expected impacts on agriculture, climate change
represents a serious issue to be taken into consideration and incorporated into future thematic
research programs developed within NARC.

Boosting productivity when irrigation facilities are limited

Agricultural productivity in Nepal is severely affected by uneven nature of rainfall, frequent
drought, and lack of sufficient irrigation systems. Data published by MOAC (2006) shows that
934,989 ha—or only about 33 percent of cultivated land—is irrigated. Difficult topography has
limited irrigation development to only about 10 percent of cultivated land in the mountain and hill
districts. In the terai, 56 percent of cultivated land is irrigated. Of the total irrigated land, only
about 40 percent is irrigated throughout the year. This has limited the number of crops grown per
annum and the crop productivity.



Overcoming poor accessibility for market access and food security

Access to roads infrastructure has major implications for food security, because while most of the
surplus production takes place in terai, the mgority of households in the rest of Nepal are net
buyers of cereals (NLSS Il 2004/05). Although the road network has expanded significantly
mainly through the efforts of local authorities, many roads are of poor quality and are impassable
during the rainy season. Despite the impressive increase in road construction, only 69 of 75
districts headquarters are connected by road. Even where districts have road access at some point,
they have dtill larger areas several miles away from the road. One-fourth of the country's area is
still more than a four-hour walk from aroad head.

Rebuilding in the wake of conflict

The conflicts of the last decade disrupted flows of agricultural credit and input supplies (e.g.,
seeds, fertilizers, irrigation, pesticides, machinery and other technology, and research and
extension services).

NARC suffered heavy loss of its physical facilities during insurgency. A total of 11 NARC
facilities, including one at Guthichaur in Jumla, one of the most remote areas, and Khumaltar in
Kathmandu suffered damages. Total physical losses to NARC are estimated at 62 million rupees,
and these assets have yet to be repaired.

Promoting food and nutrition security

Maintaining food security is a major problem for Nepal especialy since population growth
outstrips agricultural growth. Major food policy goals of Nepal include increased food production,
equity in regiona distribution of food, improvement in nutritional status of the poor, and food
security through reduction in the variability in food production. Maintaining food security,
however, is amajor problem for Nepal, especially since population growth outstriped agricultural
growth in the recent past.

The interim constitution of Nepal (2006) recognizes food security as a fundamental human right.
Consequently, GON has approved a food security plan as part of TY P (2007-2010) that seeks to
safeguard the right to sustainable food security for all. The challenge is to do this while
maintaining proper conservation and management of natural resources together with sustainable
agricultural production, equitable distribution, increased employment opportunities, increased
quality of food products, and reduced vulnerability of disadvantaged population (children, old,
occupational caste, women, marginalized tribes, and people living in inaccessible areas). The five
main objectives of Nepal’s food and nutrition security plan are:

e toincrease the country's self-reliance for basic food stuffs;

e toimprove the nutrition situation;

¢ to enhance standards and safety of food stuffs that are available in markets;

¢ to enhance capacity for managing food insecurity that arise from emergency conditions;
and

¢ toimprove the access to food by groups prone to food and nutritional insecurity.

The major strategy is to attain food self-sufficiency by increasing production/productivity by
providing research and extension support. Agricultural production is expected to grow by 4.5
percent per annum by the end of the TYIP. Production of high value commoadities based on
comparative and competitive advantage and provision of additional transport and market
infrastructure will help to improve the well being of farmers, especially those living in the hills.



Similarly, the Nationa Agricultural Policy (2004) has targeted modernizing the central food
laboratory to make it capable of providing a variety of food and agriculture-related testing and to
get it accredited internationally. Early warning and disaster preparedness are the other major
strategies to be taken as part of ensured food security.

Adjusting to changing political economy

The socio-political setting of Nepa has changed. With the monarchy gone, the country is in the
process of becoming a federa republic. The people’ s ambitions of economic development and
improved livelihoods have increased substantially, but resource productivity has not kept pace. At
the same time, people and government have recognized that centralized decision is not sufficient
in a dynamic environment, so decentralization, even in agricultural research and development, is
being encouraged.

Making globalization work for Nepal’s farmers

The world's capital and financial markets are increasingly integrated, and the stability of Nepal's
monetary and financial sectorsis steadily more dependent on global markets. On the positive end,
this means new opportunities for external investment into Nepal. On the negative side, it means
that problems arising in other countries can impact Nepa’s economy. The link with India is
particularly important, and economic changes in India are felt aimost immediately in Nepal.
Given the open border situation, the levels of subsidy and other support provided to the farmers
and agro-entrepreneurs on either side of the border determine their competitiveness in the cross-
border markets. While Nepal's relatively small economy surrounded by large ones makes it
particularly vulnerable to cross-border variations in public sector support, technological choices,
and market access, it also offers opportunities that could benefit Nepal's agrarian communities.

Nepd is a signatory to various international agreements related to globalization specific to the
agriculture sector, including the World Trade Organization (WTO). WTO-related issues are
prominent in many areas of economic development and the agricultura policies of Nepal. One
positive factor is that the indigenous knowledge and technologies and intellectual property rights
(IPR) of farmers, communities, and intellectuals will be secured. WTO rules to grant transit rights
to international marketsis also beneficial for aland-locked country like Nepal.

Harnessing information technology for research and extension

Information technology has been expanding very quickly over the past decade. Scientistsin Nepal
now have better access than ever before to the latest information, and better communication is
possible between partners within and between institutions through electronic transmission. This
has improved opportunities for collaboration.

Attracting the private sector to agriculturein Nepal

Globa companies that develop and market plant and animal protection chemicals and improved
seeds are consolidating. Private companies in Nepal are now beginning to enter the agriculture
sector, which in the past was dominated by public institutions. Improved seeds, eggs, semen,
embryo, and other improved technologies produced by research institutes are now being
channeled through the private sector. This is forcing public institutions to find new roles in a
changing system. As this happens, IPR will become an increasingly important issue, particularly
with regard to seeds, eggs, embryos and others.



Managing the opportunities and risks of biotechnology

Biotechnology offers an incredible potential for those involved in agriculture. The potential of
genetically modified organism (GMO) are aready being exploited by international agricultural
and livestock research centers. The scope for developing new biotechnology products that involve
licensing, and hence royalties, should be explored. Thisis ahighly sensitive area and future use of
GMO in Nepal needs to be guided by aclear policy environment.

Creating a New Vision for Science and Technology in Agriculture

Nepal’s agriculture must move from an extensive system dependent on unavailable inputs and
information with little linkage to the market to an intensive system of innovation that depends on
new knowledge, technology, and practices that will get more and diverse crops for farmers who
can feed the country and compete in national, regional, and global markets.

Agricultural science and technology holds promising solutions for Nepal’ s three-fold challenge of
low agricultural productivity, rural poverty, and food in-security. Investing in research and
development is an investment in not just more food, but a more stable supply of food that is more
nutritious. It is aso an investment that can yield higher farmer incomes, which alow rura
households to have a more varied and nutritious diet:

e Understanding the biodiversity of indigenous species can improve the management,
protection, and use of appropriate crop varieties.

o New varietiesshybrids of crops and improved breeds of animals and fish have the
potential to increase yields, withstand drought conditions, and provide more nutrients to
Nepal’s people.

o New farming practices can get more crop per drop of water, protecting a resource
whaose supply is shrinking while demand is growing.

e Introducing more high-value crops can open new market opportunities for farmers,
especially in the hill areas.

e Research on pests and diseases can lead to effective and environmentally sound
deterrents that will save crop yields.

Strategically planned and dedicated research is one feasible path to achieving GON’s goals of
poverty reduction, food security, and commercialized agriculture. Research should be on the same
priority level as agricultural extension to providing more flexibility in the working environment,
and research programs should be designed to meets those national goals while also safeguarding
natural resources.

This new vision of NARC outlined in this paper replaces the previous vision prepared in 2002,
which was not sufficient to streamline the agricultural research system of Nepal and holistically
address nationally identified needs and priorities.

2. An Overview of Agricultural Research in Nepal

The Policy Foundation

The APP and the Nepa Agriculture Policy of 2004 form the foundation for GON'’s agricultural
policies, and they are reflected in shorter-term planning documents such as the TYIP (2007-
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2010). The goal of GON in agriculture is to achieve broad-based, gender-inclusive and sustainable
agricultural growth. In achieving the overall goal, the agriculture sector has to achieve the
following specific objectives:

increasing agricultural production and productivity;

achieving food and nutrition security;

stimulating structural transformation of the agriculture sector from subsistence to
commercia to exploit comparative advantages and market opportunities,;

increasing employment opportunities for rural youth, women, and deprived groups; and
conserving, promoting, and harnessing agricultural biodiversity through the
development and dissemination of environment friendly techniques.

The TYIP recognizes the central role of agricultural research in increasing the resource
productivity and efficiency, and the government has specified the following strategies for
technology development and dissemination:

The agricultural research system will be made practical, accountable, and results-
oriented by giving it a high priority in public sector investment.

Priority will be accorded to reconstruct and repair physical structures damaged during
the conflict and to manage biologica assets.

Agriculture research, extension, and education will be implemented in a coordinated
and integrated manner.

The agricultural production system will be made more competitive and commercial
through the extension of appropriate agricultural technology.

Regular and reliable agriculture market information will be provided to farmers.

The Nepal Agriculture Extension Strategy 2006 will be effectively implemented.

NARC’s Mandate and its Alignment with National Policies

Asan apex level agricultural research organization NARC currently conducts, promotes, supports,
coordinates, and evaluates research activities related to agriculture, including crop husbandry,
livestock husbandry, aguaculture, natural resources, and rural development. Mgor areas of
responsibility include:

Ensuring that the national research agenda and resource allocation reflect the priorities
of rural communities and agro-entrepreneurs, and that agricultural, livestock, and
natural resource research is undertaken with the full participation and collaboration of
relevant stakeholders, including farmers and agro-entrepreneurs, with particular
emphasis on resource poor farmers, small entrepreneurs, and remote areas of the
country;

Promoting the active participation of all potential service partners within and outside
the public sector, including government departments, university systems, non-
governmental organizations, private sector companies, and qualified individuals;
Mobilizing national and international resources for the promotion of agricultural
research;

Implementing, co-coordinating, and facilitating a streamlined national research agenda,
setting priorities and allocating resources for core and competitive research programs;
Encouraging the growth of pluralistic regiona research and development (R&D)
capabilitiesfor agricultural, livestock, and natural resources; and



o Developing a suitable mechanism to transfer appropriate agricultural technologies to
farmers and other users and ensuring proper coordination among various technology
delivering agenciesin the public and private sectors and in civil society.

NARC has a coherent working relationship with MOAC and the National Planning Commission
(NPC). It provided inputs in designing policies related to the agriculture and natural resource
sectors starting with the APP. Since then, the government has mandated that NARC be involved
in formulating agricultural related policies—including, Animal Health and Livestock Services
Act, Animal Slaughterhouse and Meat Inspection Act, Nepal Veterinary Council Act (1999),
Nepal Biodiversity Strategy (2002), National Agriculture Policy (2004), the Agriculture
Biodiversity Policy (2006), and the recently-completed Anima Breeding Policy and Poultry
Policy. As aresponsible partner in policy making, NARC has also aligned its research agenda to
achieve the objectives set out in national policies and programs as illustrated in table 1.

Table 1 NARC's Alignment to TY 1P (2007-2010)

Objectivesof TYIP?

NARC Research Agenda Item | ii ‘ iii‘ iv V‘

e Increasing productivity and generating on-faam and off-farm | | |,
employment for food security
e Commercidization of agriculture for employment generation, v
poverty alleviation and export promotion
e Utilization of available farm resources for rainfed and relatively v | v
low fertile land
» Sustainable use of natural resources and utilization of degraded land | |, v
(conservation agriculture)
e Cost effective technology, especialy for smal and margina | | | |,
farmers
e Eco-friendly management practices v
e Farming system-oriented outreach research V| V]|V ]V ]V
e Coping with negative effect of climate change and global warming | vV | V v

Notes: a. The TY P objectives are listed in earlier section.
Source: (1) NARC 2000, NARC guideline and Directives for the preparation of Agricultural Research Projects, NARC,
Kathmandu, and (2) NPC 2007, Three Y ear interim Plan (2007/08-2009/10), NPC, Kathmandu.
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Institutional Development for Resear ch

Agricultural research in Nepal began in 1937 during the Rana regime when the Agriculture
Council and several agriculture research stations were created. The Council was dissolved in 1951
and agriculture research was entrusted to the departments under MOAC.

In 1987, a separate organization called the National Agriculture Research and Service Centre
(NARSC) was created under the Ministry of Agriculture to undertake all agricultural research
works, and all central divisions located at Khumaltar, research centres, and government farms
came under its management.

In 1991, NARSC was dissolved and Nepa Agricultural Research Council (NARC) was formed as
an autonomous organization to conduct all agricultural research needed for the country.? Since
then, NARC has been the apex body of Nepal’s nationa agricultural research system (NARS).
However, not all of the research assets—such as, central laboratories, research farms, and human
resources—that were enjoyed by NARSC were handed over to NARC. Comparatively better
equipped horticulture, livestock and fisheries sector research facilities were kept under the
Department of Agriculture and the Department of Livestock Services, whose mandate is
extension. This set back some horticulture, livestock, and fisheries research.

In 2001, a separate ingtitution—National Agricultural Research and Development Fund
(NARDF)—was established under the Ministry of Agriculture and Cooperatives to implement a
competitive grant system for agricultural research and development. This institution does not
implement research projects, but it provides grants to government and non-government
organizations on a competitive basis. There is no formal coordination mechanism between NARC
and NARDF. This has resulted to a continuing risk of duplication of work.

The Institute of Agriculture and Animal Science (IAAS)® also conducts research on agriculture.
While most IAAS research work fulfills the academic requirement of post-graduate students, they
also do research to solve farmers' problem with research grants from national and international
donors.

Agricultural research in Nepal has been and remains a public sector activity; however, the
government institutions involved have been subject to frequent organizational changes leading to
instability and uncertainty. This has contributed to the Nepal’s lagging agriculture sector
compared to neighboring countries. The nature and reasons of the institutional changes—driven
less by demands of the system or its end users, the farmers—have also contributed to a disjocinted
system that is not working optimally. Despite difficulties in the operating environment, NARC
has made a tremendous contribution to agricultural research and development and is moving to
build an efficient NARS as envisaged by APP.

Funding for Agricultural Research

The Government of Nepal (GON) alocated 5,759 million rupees for MOAC in the fiscal year
2008/09, which represented 2.44 percent of the total national budget. Though the budget for
agriculture development has increased over the last decade in absolute terms, its share of the
national budget has declined from 3.66 percent in 1997/98 to 2.44 in 2008/09.

2 Under the Nepal Agricultural Research Council Act 1991.
% College affiliated to Tribhuwan University.

11



Although the number of donor projects increased over the years, overal support for the
agricultural research has waned. NARC is highly dependent on funds from the government. The
government budget for NARC was 326 million rupees in 1997/98 and 510 million in 2008/09, an
increase of 56 percent, in absolute terms. However, in relative terms it declined as core inflation
between those periods was about 100 percent. The share of NARC in national budget also
decreased substantially. In 1997/98 NARC's share of the national and MOAC budget was 0.53
percent and 14.40 percent, respectively. However, it had declined to only 0.22 percent and 8.85
percent, respectively, in 2008/09.

Because of declining budgets staff and administrative costs are consuming an ever-increasing
proportion of the NARC budget (see figure 4). Allocation for operational costs remained between
22 to 34 percent of total budget and this ratio is declining over the years. Largest year to year
fluctuation is observed in capital budget ranging from 2 to 30 percent. Within the operationa
budget, about 28 percent is allocated for crop, 14 percent for horticulture, 20 percent for livestock
7 percent for fisheries, and 30 percent to multi-sector activities. Similarly, 5 percent of operational
budget is allocated for the high-hills, 65 percent for mid-hills and 30 percent for the terai.*

Figure 3 Breakdown of 2009/10 Fiscal Year Budget for NARC (in million Rs)

Administrative
47.5

Capital
60

Staff
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330 P
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3. Practicesand Challengesin NARC’s Current Operations

NARC is mandated to manage agricultural research, technology generation, and dissemination
that meet the needs of Nepal's different production environments. It works through different
disciplinary divisions, commodity research programs, RARSs, and ARSs that conduct research at
stations to generate basic information and validate research results in farmers' fields to improve
the adoption of new technologies.

4 Based on budget allocation to its offices located in those ecological regions.
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Research Management, Priority Setting and Resour ce Allocation

NARC follows bottom-up and top-down convergent approach in research planning process. The
bottom-up approach is made through the participation of farmers, extension personnel, NGOs,
and other research clients in district level planning workshops and regiona technical working
group (RTWG) mestings. NARC has developed guidelines for preparing research proposals
where it clearly mentions that the proposals should primarily focus on contributing to meeting the
objectives of TYIP and follow the guidelines of the National Agriculture Policy, APP, and the
NARC vision. The disciplinary and cross-cutting divisions, commodity programs, RARS and
ARS are required to prepare the research proposals for the next fiscal year and submit to the
headquarters by April >

Research projects are grouped into five areas (see box 1). The priorities of NARC research
projects are guided by the overall goa of poverty alleviation through broad based, inclusive and
sustainable agricultural growth. Following are the priority issues:

e Mgjor food crops such asrice, maize, wheat and potato;

e Minor food crops such as barley, buckwheat, millets, and amaranthus;

o Potential commercial crops such as apple, citrus, mango, banana and vegetables;

e Cash crops such aslarge cardamom, ginger, turmeric and other spices;

e Industrial crops such as tea, coffee, jute, sugarcane, cotton, sunflower and Jatropha
(bio-fuel);

e Speciaized commodities such as sericulture, bee keeping, flower, mushroom and wool
animals,

¢ High value low volume commodities such as saffron, yarshagumba, herbs and non-
timber forest products;

e Fish, including cold water fish and warm water fish;

e Dairy animals such as buffalo, cattle and yak;

¢ Animalsfor meat production such as poultry, goats, sheep, buffalo and pigs; and

e Power use in agriculture and agro-industries—draft animals, solar, bio-diesel and farm
waste utilization.

Technology Generation and | mprovement

In the last 19 years, NARC has developed and released 126 improved varieties and one hybrid
variety of crops with their package of practices suitable for different agro-ecological zones of the
country. These varieties are developed for their resistance to pests and diseases, the higher yields
they produce, and/or their tolerance to extreme conditions, such as drought. These releases have
improved production—off-season vegetables, for instance—taking advantage of different micro-
climatic conditions. At the same time, NARC has also promoted cost-effective zero or minimum
tillage technology and other resource conserving cultivation practices.

® Fiscal year starts by middle of July.
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In the livestock and fisheries sector, NARC introduced participatory livestock improvement and
efficient feed preparation techniques and feeding
practices. It also successfully demonstrated trout breeding
technology has been in farmers fields, and introduced Box 1. Research Areas of NARC
community based rice-fish farming, which resulted in a
nearly 12 percent additional rice yield while producing
300-514 kg/hectare of fish within one rice cropping cycle.
In poultry, NARC development breeding techniques for crdE e ST
Girirgja poultry, which have become very popular among new frontier/ exploratory
rural farmers in the Eastern and Central regions due to its research

high meat and egg production. See Annex 4 for a more Climate change
thorough list of technologies that NARC has developed,
up-scaled, and promoted.

e coreresearch
technology development
policy and socio-economic

Technology Dissemination

While NARC is responsible for generating technologies, the Departments of Agriculture and
Department of Livestock Services and their district offices (including service centers) are
responsible for technology dissemination. Several other organizations such as Poverty Alleviation
Fund, Women Development Program, Irrigation Program, Watershed Management Program, and
NGOs aso do agriculture technology dissemination and development activities.

Agriculture Technical Working Group (ATWG) at the district and regional levels are tasked with
identifying field level problems and distributing technologies that address them. The Nationa
Agriculture Technical Working Group (NATWG) coordinates the overall performance of this
process. People from research, extension, NGOs, and private sector take part in ATWG meetings,
but there is no mandatory system of working together in the field.

Several other organizations—including NARDF, NGOs and INGOs and development projects,
disseminate agriculture technology as do agro-vets and seed traders, but coordination among these
institutionsis lacking.

The majority of NARC’s research stations, especialy R/ARS, have outreach research sites on
farmers fields. Potential technologies are tested at these sites and farmers preferences are
considered in their development. The action and adaptive researches conducted at these outreach
sites also help disseminate technologies in short period of time.

NARC communicates about its research and development activities through many channels—
including, technica reports, workshops (and proceedings), NARC research highlights, annua
reports, and newdletters. In addition, NARC scientists publish their findings in the form of
brochures, booklets, workshop proceedings and journal articles. It aso uses mass
communication—website, radio, television, and daily newspapers for disseminating its latest
innovations and knowledge. NARC operates the National Agriculture Library where a significant
amount of print and electronic documents are placed for the use of scientists, academics, students,
devel opment workers, and others.

Reformsto Meet NARC’'s Mandate

While NARC has had several successes in its current form, it can play a better leading role in
creating a favorable environment for generating the technologies and increasing the flow of those
technologies to potential end-users. However, it will need to enhance its own capacity and that of
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