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1. Sector Performance, Problems, and Opportunities 

1. Agriculture is Nepal’s primary economic sector; about 80% of the population is dependent 
on it. Since most of the poor reside in rural areas, Nepal's poverty reduction strategy recognizes 
that agricultural growth is essential for attaining broad-based growth and improving livelihoods. 
Although declining, the sector still contributes about 35% of gross domestic product (GDP), 80% of 
exports, and 66% of employment.1 Cereal production (primarily rice and wheat, but also pulses, 
minor grains, and maize) contributes about 50% of the sector GDP with livestock counting for an 
additional 25%. As such, agriculture is largely based on low-value crops and subsistence 
production, with only about 17% of output traded in markets. Since 2000, agriculture growth 
averaged 3.0%, slightly below the total national GDP average growth of 3.5%; but this growth has 
been very erratic, determined to a large extent by climatic factors. As a result, the food production 
situation remains highly unstable. Until about 1990, Nepal was a net exporter of food, but during 
most of the 1990s, particularly up to 1999, it had a food deficit. A positive balance was attained for 
a short period between 1999–2000 and 2004–2005, but this has since been reversed, with a 
negative food balance in 2005–2006 and 2006–2007, mainly because of unfavorable weather. 
Even in times of positive national food balance, most mountain districts (12 of 16) and more than 
one third of hill districts report ongoing food deficits. 

2. Agriculture depends largely on monsoon rains from June to September, when 75% of 
annual rainfall occurs. Enhanced agriculture production thus depends, to a large extent, on the 
improved use and management of water resources to provide supplementary irrigation in the 
monsoon season and full crop water requirements in the dry season. In addition, high amounts of  
concentrated precipitation during the rainy season, combined with the steep and irregular terrain, 
often results in  floods that destroy standing crops and damage irrigation infrastructure—thereby 
reducing production and limiting irrigation coverage. Thus flood management and prevention of 
water-induced disasters are critical factors in enhancing overall crop production. Agriculture in 
Nepal is thus dependent on water control to increase yield and production, and to reduce damage 
to productive cropland and infrastructure. 

3. Of the 2.64 million hectares (ha) of cultivable land in Nepal, 1.80 million ha are irrigable, 
and about 1.25 million ha are provided with some type of irrigation facility. This includes about  
0.95 million ha of surface irrigation from medium to small rivers and streams (of which the 
government supports about 0.7 million ha and farmers manage 0.25 million ha).2 The balance 
(about 0.3 million ha) is made up of land irrigated by groundwater, primarily in the plains of the 
terai. In surface irrigation schemes, only about 70% of the command area is actually irrigated and 
only 38% is irrigated year-round. Groundwater is still underutilized as an irrigation source. About 
1.0 million ha in the terai still have undeveloped groundwater irrigation potential. Importantly, 
groundwater provides year-round irrigation. The most critical demand for irrigation though is in hill 
areas where limited arable land, sparse water resources, and erratic rainfall lead to annual 
seasonal food deficiencies. The development of water resources thus faces a dilemma. The main 
demand for increased crop production to meet poverty reduction and food deficit requirements is in 
the hills, but the main resources in terms of water and land are in the terai. The situation is 
complicated by the increasing occurrence and severity of annual floods that destroy crops, erode 
productive land, and destroy water resource control facilities. 

                                                 
1 Government of Nepal. 2011. Agriculture Development Strategy: Inception Report. Kathmandu. 
2 Government of Nepal. 2011. Project Proposal for Irrigation Preparatory Facility in Nepal. Kathmandu. 
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4. Many opportunities exist to improve agricultural production in the country and hence reduce 
poverty and regional food deficiencies. Most of these revolve around improved water resource 
infrastructure, improved management of existing water resource infrastructure, and the protection 
of crops and irrigation infrastructure from water-induced disasters such as floods, landslides, and 
the erosion of arable land. The provision of rural access also has a major positive effect on 
agriculture and food security; the Asian Development Bank (ADB) is already pursuing a number of 
projects in this area. Investments are required to rehabilitate and improve existing irrigation 
schemes; to enhance operating efficiency by transferring scheme management from the 
government to water user groups, which have a vested interest in efficient water use; to develop 
new areas, especially through groundwater development in the terai; and to protect productive 
areas and associated infrastructure from flood damage during the monsoon season—an 
occurrence becoming increasingly exacerbated by climate change. The provision of supplementary 
irrigation during the monsoon season along with full irrigation in the dry season can increase rice 
yields from 3 tons per ha per year currently to as high as 10–12 tons per ha per year (footnote 1). 
The provision of guaranteed and dependable irrigation can also provide farmers with an incentive 
to diversify from low-value cereal crops to high-value crops such as fruits and vegetables, and 
increase their incomes and nutrition at the same time. In addition, the provision of flood protection 
facilities can save crops on thousands of ha of land, thereby protecting incomes of the rural 
population and preventing families from falling below the poverty line. For both individual families 
and the economy as a whole, investments in enhanced water resource use and management in 
the agriculture sector can have significant and substantial benefits. Assuming a yield of 5.0 tons of 
rice per ha, which is obtainable under irrigated conditions in the terai, the provision of dry season 
irrigation on an area as small as 10,000 ha can generate an additional 50,000 tons of rice 
annually.3 Indeed, the demand for such investments far exceeds the resources of all potential 
development partners combined. Thus identifying critical and priority investments that can have the 
greatest impact and best address the combined goals of poverty reduction, inclusive growth, food 
security, and climate change adaptation is a high priority. 

5. Given the nature of the required improvements, the public sector will need to initiate much 
of the initial investment in irrigation development and flood protection, but the private sector has 
and can make a significant contribution. Individual farmers have and are currently successfully 
undertaking large-scale groundwater development in the terai. Most of the surface irrigation 
schemes in the country were initially farmer-managed and improved through government 
programs; a growing trend is to return these schemes to water user management, with the 
government retaining responsibility only for the major structures that are beyond farmers’ technical 
capacity to operate. The major bottlenecks to further and accelerate investment in water resource 
infrastructure include (i) a shortage of financial resources vis-à-vis the magnitude of the investment 
requirement; (ii) the limited technical capacity of government agencies to provide the staff and 
expertise necessary to design and implement water resource improvement projects and support 
their operation after completion; (iii) the current low technical and organizational expertise among 
farmers in terms of water management and agriculture intensification, diversification, and 
commercialization; (iv) marketing constraints imposed by Nepal’s geographic location (as a 
landlocked country), especially limited access to high-value urban markets; and (v) constraints on 
the availability of inputs, especially fertilizers and high-value seeds. 

6. With few natural resources, a very narrow industrial base, and 80% of its population 
dependent on agriculture for its livelihood, Nepal cannot experience significant economic growth or 
poverty reduction without improvements in its agriculture sector. The key to such improvements is, 
to a large extent, improved utilization and management of water resources both for productive 
purposes and for disaster prevention. Enhanced agricultural production will reduce poverty by 

                                                 
3  National Agriculture Research Council. Rice Development Program in Nepal. Kathmandu. (http://www.fao.org/docrep/ 

v6017t/V6017T04.htm) 
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increasing rural incomes, generating employment even for people without their own land, and 
reducing or eliminating food deficits. Furthermore, if properly targeted and carefully designed, 
investments in improved water use for agriculture can have significant positive impacts on gender 
equity and social inclusiveness. At the same time, such investments can mitigate or prevent 
negative impacts of environmental degradation and climate change, manifested through increased 
flooding and increased occurrence and severity of drought. 

2. Government’s Sector Strategy 

7. Two major government strategies cover the use of water resources within the agriculture 
sector—the Agriculture Perspective Plan (APP), 1995–2015 and the National Water Resources 
Strategy and National Water Plan (NWP) for 2002–2027. The APP emphasizes (i) controlled year-
round irrigation, (ii) facilitated fertilizer supply, (iii) expanded provision of modern inputs and need-
based research and extension, (iv) potential production pockets linked with markets through rural 
agricultural roads, and (v) expanded rural electrification. The ninth plan (Poverty Reduction 
Strategy Paper), 1996–2001 (July 1997–July 2002), built on the APP and viewed development in 
terms of economic liberalization, increased investment, and poverty reduction. The tenth plan 
(Poverty Reduction Strategy Paper), 2002–2007 (July 2002–July 2010) identified the main 
challenge as the need to break out of the vicious poverty cycle. The APP and the ninth and tenth 
plans accorded high priority to developing groundwater irrigation as it provides year-round irrigation 
on demand. As recommended under the APP, an integrated approach combining water resource 
development with agricultural support and market development remains the key for successful 
sector investments. Because a single agency is unable to offer the whole range of services 
required by farmers, the 2007 Nepal Agricultural Extension Strategy envisages public sector 
extension services working with the private sector, nongovernment organizations, and community-
based organizations. 

8. The National Water Resources Strategy focuses on water use overall. It notes that, of the 
14.9 billion cubic meters of water utilized in 2000, some 13.0 billion or 87% was used for irrigation, 
with most of the balance used for domestic water supply and hydropower generation. Effective 
water resource management and utilization in Nepal thus still means, to a large extent, the 
effective utilization of water resources for agriculture. While promoting the concept of integrated 
water resource management as the basis for water resource management countrywide, the Water 
Resources Strategy enunciates 10 strategic outputs of which the first 4 are (i) effective measures 
to manage and mitigate water-induced disasters functional, (ii) sustainable management of 
watersheds and aquatic ecosystems achieved, (iii) adequate supply of and access to potable water 
and sanitation and hygienic awareness provided, and (iv) appropriate and efficient irrigation 
available to support optimal sustainable use of irrigable land. The prevention of water-induced 
disasters and the efficient use of water for irrigation thus comprise two of the top priorities of the 
strategy. 

9. Another important strategy is outlined in the National Adaptation Programme of Action4 for 
climate change. Of the nine initiatives, five are directly linked to water resource management and 
agriculture: (i) promoting community-based adaption through integrated management of 
agriculture, water, forests, and biodiversity; (ii) building and enhancing adaptive capacity to 
vulnerable communities through improved systems and services related to agriculture 
development; (iii) facilitating climate adaptation through community-based disaster management; 
(iv) supporting climate innovation adaptations through forest and ecosystem management; and  
(v) empowering vulnerable communities through the sustained management of water resources. 

10. The major constraints to successful implementation of these strategies are funding and 
capacity. Investments in water resource management (with the exception of tubewells) tend to be 
                                                 
4 Government of Nepal, Ministry of the Environment. 2010. National Adaptation Programme for Action. 

Kathmandu. 
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capital-intensive and, thus, costly to implement on a wide scale. Despite the benefits and potential 
of such investments, without funding support they are unlikely to be implemented to achieve their 
full benefit potential. Capacity constraints are both institutional and individual. To successfully 
implement water resource management projects, institutions must exist (and cooperate with each 
other) covering the diverse mandates of irrigation, water-induced disaster prevention, local 
governance, and agriculture extension. These institutions exist in Nepal, but getting them to work 
together has been a challenge. Individual capacity constraints relate to the capacity of individual 
government officers involved with water resource management as well as the capacity of farmers 
and end users to understand and adopt improved agriculture and water management practices. 
Despite these constraints, with careful project design these challenges have been overcome in the 
past and successful water resource projects have been implemented. 

3. ADB Sector Experience and Assistance Program 

11. ADB has been the main development partner in the sector, and agriculture has been a 
large component of ADB assistance to Nepal. ADB’s country partnership strategy (CPS) for Nepal, 
2005–20095 supported (i) increased agricultural production of crops and livestock, higher 
agriculture incomes, and employment opportunities for rural residents; and (ii) increased 
commercialization of agriculture, including the construction and rehabilitation of rural roads linking 
farms to markets. The ADB Independent Evaluation Department's sector assistance program 
evaluation on agriculture and natural resources recommends (i) concentrating assistance to 
achieve optimal efficiency in resource allocation and use; and (ii) increasing investments in rural 
infrastructure such as irrigation, rural roads, and market infrastructure. The current CPS, 2010–
20126 indicates that, since Nepal is experiencing sustained food security deterioration as a result of 
population growth, stagnant production, and an increase in the number of extreme weather events, 
ADB and the government will explore possible interventions to improve food security and increase 
agricultural production. The CPS sector road map envisages that, among other initiatives, ADB will 
be active in improving the policy and institutional framework in the irrigation subsector, while 
providing vital infrastructure to develop and rehabilitate irrigation schemes and strengthen core 
institutions. Irrigation projects will (i) empower line agencies to play a facilitative role,  
(ii) incorporate participatory subproject planning to empower water user associations and 
communities, (iii) provide complementary support for agricultural extension, and (iv) plan for 
effective and sustainable on-farm water management and operation and maintenance. The CPS 
road map notes that, given the importance of climate change and disaster risks for Nepal, 
adaptation and risk mitigation will be included in ADB's new investments. The climate change and 
disaster risk checklist will help screen development projects and ensure risk mitigation is included 
in ADB interventions. ADB will (i) introduce disaster screening into its operations in Nepal to ensure 
that new investments factor in disaster risks, and maximize mitigation measures; (ii) assist the 
government in strengthening the capacity of agencies in managing disaster risks; and (iii) assist 
the government in implementing ongoing flood damage rehabilitation. 

                                                 
5 ADB. 2004. Country Partnership Strategy: Nepal, 2005–2009. Manila. 
6 ADB. 2009. Country Partnership Strategy: Nepal, 2010–2012. Manila.  
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Problem Tree for Agriculture and Natural Resources  
(Irrigation, Drainage, and Flood Protection) 
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Sector Results Framework (Agriculture and Natural Resources, 2012–2014) 
 

Country Sector Outcomes Country Sector Outputs ADB Sector Operations

Outcomes with ADB 
Contribution 

Indicators with 
Targets and 
Baselines 

Outputs with ADB 
Contribution 

Indicators with 
Incremental Targets 

Planned and Ongoing ADB 
Interventions 

Main Outputs 
Expected from ADB 

Interventions 
Increased agricultural 
productivity through 
diversification, 
commercialization, and 
improved access to 
agricultural inputs 

Agricultural gross 
domestic product per 
capita increased 
Baseline: NRs8,505 
(2009); Target: 
NRs9,441 (2012) 
Current value: 
NRs8,928 (2010) 

Higher agricultural 
productivity 
 
Sustainable rural 
infrastructure in place 
 
Stronger enabling 
environment and 
institutional framework 
to deliver services with 
accountability 
 
More representation of 
members of targeted 
groups in various levels 
of governance 

Cropping intensity 
increased by 12% from 
baseline of 193% 
 
50% of irrigation 
subprojects pass 
postconstruction 
technical audit 
 
At least 25% of farmers 
with direct access to 
extension services and 
agricultural inputs are 
women or members of 
socially excluded 
groups by 2012 
 
Increased 
representation of 
women and socially 
excluded groups in 
irrigation water user 
association committees 

Planned key activity areas
1. Enhancing agricultural productivity 
2. Commercializing agriculture through 

value-chain development 
3. Improving access to agricultural input 

and markets through investments in 
expanding rural transport infrastructure 
and irrigation facilities 

 
Pipeline projects, estimated amount 
1. Water Resources Project Preparation 

Facility ($11 million) 
2. Bagmati River Improvement Project 

($30 million) 
3. Food Security Investment Project  

($50 million) 
4. Building Climate Resilience of 

Watersheds in Mountain Ecoregions 
Project ($40.1 million) 

5. Irrigation Management Transfer Project 
($25 million) 

 
Ongoing projects with approved 
amounts 
1. Commercial Agricultural Development 

Project ($18 million) 
2. Community Irrigation Project  

($26.4 million) 
3. Community-Managed Irrigated 

Agriculture Sector Project ($20 million) 
4. High Mountain Agribusiness and 

Livelihood Improvement Project  
($20 million) 

5. Raising Incomes of Small and Medium 
Farmers Project ($20.1 million) 

6. Decentralized Rural Infrastructure and 
Livelihood Project–Additional Financing 
($25 million) 

Planned key activity 
areas 
30,700 hectares of new 
and improved irrigation 
command area 
 
Establishment of HVC 
agribusiness value 
chains in 22 districts 
 
Incomes of beneficiaries 
increased by at least 
20% 
 
Pipeline projects 
17,000 hectares of new 
and improved irrigation 
command area 
 
8,000 hectares of new 
HVC production from  
10 districts; 8,000 new 
off-farm jobs in rural 
districts 
 
Ongoing projects 
13,700 hectares of 
improved irrigation 
command area 
 
Export of HVC 
increased by 16% 

ADB = Asian Development Bank, HVC = high value crops. 
Sources: ADB. 2009. Country Partnership Strategy: Nepal, 2010–2012. Manila; ADB. 2011. Country Operations Business Plan: Nepal, 2012–2014. Manila; and ADB 
estimates. 




