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SECTOR ASSESSMENT (SUMMARY): AGRICULTURE, NATURAL RESOURCES, and Rural 
Development1 

 
Sector Road Map 
 

1. Sector Performance, Problems, and Opportunities 
 
1. Water resources: Bhutan has four main north─south (N─S) rivers flowing from the 
Himalayas to south across the Indian border. These are the Wang Chhu, Punatsang Chhu, Amo 
Chhu and Drangme Chhu. These rivers traverse six agro-ecological zones from alpine in the 
north to wet sub-tropical in the south. Secondary east─west (E─W) tributary rivers are fed partly 
by Himalayan snow and glacier-melt in the north, and entirely by summer monsoon rainfall in the 
south. The mean annual flow (MAF) in its main N─S rivers is 78 cubic kilometers (km3). In 2011 
the annual per capita water endowment (ACE) was 105,691 cubic meters (m3) and withdrawals 
were only 0.34 km3 which were used for agriculture (94%), municipal (5%) and industry (1%). 
Specific runoff (l/s/km2) data indicate that the one-in-ten year seven-day low flow in the E─W 
rivers from which the majority of water is withdrawn is only 20% of the MAF in the main N─S 
rivers.2 This much more rigorous criterion reduces the ACE to 20,000 m3 and increases the 
withdrawal to supply ratio (WSR) to 2.2%. Based on this WSR,3  Bhutan is classified as 
physically water abundant (WSR < 25%) but economically water scarce as child malnutrition 
(stunting) remains quite high at 33.5% in 2010.4 Economic water scarcity is where human, 
institutional and financial capital limits access to physically abundant water resources. This 
indicates the need to improve sectoral access and service delivery.  
 
2. The Asian Water Development Outlook 2013 (AWDO) measures Bhutan’s National 
Water Security Index as 2.6. 5 This is below the median of the five ratings from 1 (lowest) to 5 
(highest). Bhutan receives the lowest rating (1) for household water security, the 2nd lowest 
rating (2) for urban water security and water-related disaster risk, and the median rating (3) for 
economic and environmental water securities. 
 
3. Household water and urban water security: The three sub-indexes that measure 
household water security index are: (i) access to piped water supply (57%); (ii) access to 
improved sanitation (44%); and (iii) hygiene. In Bhutan epidemiological studies consistently 
indicate that: (a) full health benefits are only realized when people consume 50-60 liters per 
capita per day, for personal and domestic hygiene; and (b) people only consume this amount if 
water is piped into their house or yard. Urban water security is a composite of three sub-indexes: 
(i) piped urban water supply access, (ii) wastewater treatment, and (iii) drainage (measured as 
the extent of economic damage caused by floods and storms), which in Bhutan are 81%, 10% 
and 0%, respectively. The bulk of Bhutan’s water resources are located along the bottom of 
steep and narrow steep-sided valleys away from most populated areas. Hence, accessibility 
remains difficult and drinking water supply for urban and rural communities is mainly sourced 
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from springs, streams, and the E─W tributaries. There are a number of reported cases where the 

sources are becoming dry during the winter season or in some places drying up permanently.  

 
4. Water-related disaster risks: From 1980 to 2010 Bhutan reportedly suffered three 
floods and two storms (drought statistics are not reported). Together they affected 66,600 people 
(9% of the population) and killed 251, but did not cause significant economic damages.6 Out of 
176 countries, Bhutan is ranked 58th most vulnerable (exposed) to climate change, and 72nd 
least ready.7 The following changes are anticipated by 2021─2050: (i) mean annual temperature 
will increase by 1.4 Celsius; (ii) mean annual precipitation will decrease, particularly in the south 
and during the summer-wet season; (iii) rate of glacier melt will remain virtually unchanged; and, 
therefore, (iv) secondary E─W river flow will remain fairly constant in the north (glacier fed) and 
reduce in the south (rain fed).8 As present stream flow is abundant, the main climate change 
impact will be increased potential evapotranspiration and crop water requirement. There is also a 
risk of agricultural drought if irrigation infrastructure facilities are limited. 
 
5. Environmental water security: The AWDO river basin health index is a composite of 22 
indicators grouped under four sub-indices: watershed disturbance, pollution, water resources 
development and biotic factors. The Watershed Management Division has: (i) delineated 186 
national watersheds; (ii) classified watersheds in the main N─S Punatsang Chhu and Wang 
Chhu river basins (so far)9 using 23 similar indicators;10 (iii) identified seven “critical” watersheds 
in these basins; and (iv) prepared management plans for two of the “critical” Punatsang 
watersheds. However, most watersheds were found to be fairly pristine and “critical” is a relative 
ranking. 
   
6. Economic water security: The AWDO economic water security index measures the 
productive use of water in food production, industry and energy. In Bhutan, most 
non-hydropower industrial water security is covered under the above urban water security index. 
Bhutan’s hydropower and transmission network will be in a strategic position for power trading to 
enhance regional cooperation and integration in neighboring countries. Regarding present 
development and future potential, most of Bhutan’s hydropower plants are in the main N─S 
rivers, whereas its irrigation taps secondary E─W rivers and hence there is only limited 
inter-sectoral competition for water. 
 
7. Irrigation infrastructure: The national irrigated area is reported to have been 38,734 
hectares (ha) in 1995. The recently completed National Irrigation Inventory (NII) indicates that 
there are now 851 functional irrigation systems serving a total of 25,000 ha.11 The cause of this 
35% decline, since 1995, remains unclear. NII data indicates that about 261 (31%) systems 
suffer from acute water shortage or inadequate water availability mainly due to inadequate intake 
diversion capacity, inadequate main canal conveyance capacity, lack of storage, or similar 
constraints.  
 
8. To improve agricultural productivity, investments in irrigation infrastructure and research 
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and extension are needed.12 Similarly, while economic water security is necessary, it may not be 
sufficient as access to irrigation is highly unequal.13 Because of its mountainous topography, 
agricultural land covers only 7.8% of Bhutan and arable land is the limiting agricultural resource. 
While 75,000 ha of arable land is cultivated, only 25,000 ha is presently irrigable. The 
intensification of agriculture, through new irrigation development of rain-fed arable land, is 
therefore a promising strategy to meet social equity, as well as economic efficiency. A 2009 Food 
and Agriculture Organization Reconnaissance Mission concluded that southern Bhutan offers 
much irrigation potential.14 The climate is favorable, water resources are abundant, there is scope 
for increasing yields, and there is sufficient market for agriculture products both nationally and in 
neighboring India.  

9. Productivity of irrigated agriculture: In Bhutan poverty is clearly a rural phenomenon. 
Rural poverty is 16.7% while urban poverty is 1.8%.15 Most Bhutanese live in remote villages; 
often several days walk from the nearest road, posing enormous challenges for their access to 
public services and market opportunities for farm products. While only 1% of agricultural 
households are landless, the average size of arable landholding is only 1.2 ha and about 14% of 
farm landholdings have less than 0.4 ha. Agriculture is essentially subsistence: contributing15.7% 
of gross domestic product while the sector constitutes the majority of income, employment, and 
food security to most Bhutanese, particularly the poorest.16 Women disproportionately make up 
the farming labor force with 85.9% participation rate, compared to men’s 66.2%. Not all farming 
activities engaged in by women are paid. 

10. There is a strong association between agricultural income and gewog (village block) level 
poverty. A doubling of agricultural income, from Nu73,000 per household per year, would reduce 
poverty from 30% to 17%.17 Agriculture in Bhutan is characterized by low adoption of modern 
inputs. Only 33%, 16%, and 10% of farmers uses chemical fertilizer, plant protection chemicals 
and power tillers, respectively. The low adoption level of modern technologies perpetuates the 
relatively low productivity. The average yield of rice is only 2.7 tons per hectare and is below the 
performance achieved in neighboring countries. Options to improve agricultural performance in 
Bhutan are: (i) adoption of better agricultural technologies enhanced by investments in irrigation 
infrastructure, and (ii) availability of appropriate agricultural inputs developed by a suited research 
and development system. 

11. Food security: Bhutan imports 34% of its cereal needs and close to one-third of the 
population suffers from food insecurity.18 Of 205 gewogs, 51 (25%), mainly in the east and south, 
were classified as “vulnerable” to food insecurity. 19 However, while Bhutan is not self-sufficient 
in food grain production, it has never suffered from an overall shortage of food supply since it was 
possible to meet demands through imports.  
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2. Government’s Sector Strategy 
 
12. Eleventh five-year plan: To achieve the 11th five-year plan objective of “self-reliance 
and inclusive green socioeconomic development”, the government has identified 16 national key 
result areas (NKRA) under the four pillars of Gross National Happiness: (i) sustainable and 
equitable socio-economic development, (ii) preservation and promotion of culture, (iii) 
conservation and sustainable utilization of environment, and (iv) good governance. Water 
resources and agriculture are covered under two NKRAs: (i) a key performance index for one of 
the NKRA’s, “food secure and sustained” under the pillar of sustainable and equitable 
socioeconomic development, includes an increase in cereal sufficiency from 64% to 75%; and (ii) 
water security is identified as a NKRA under the pillar of conservation and sustainable utilization 
of environment. The key performance indicators under this NKRA are ensuring: (i) a 24 hour 
availability of drinking water; (ii) ambient water quality maintained within national standards; and 
(iii) the long-term mean annual flow of the country remains at 73,000 million m3. 
 
13. The agriculture sector continues to be the largest employer accounting for 62% of the 
total employment, most of whom are women engaged in farming activities. However, since the 
majority is engaged in subsistence farming the overall returns are low. Under the 11th five-year 
plan the government plans to gradually transition from subsistence farming to commercial 
agriculture with the introduction of technologies to improve crop, forestry, and livestock. Farmer 
organizations and cooperatives will be provided with extension services and financial assistance. 
The plan identifies that this sector will receive priority to access finance from financial institutions, 
to support investments in infrastructure facilities such as irrigation, storage and communication, 
marketing, and distribution. The government also plans to create an enabling environment to 
promote private sector investments in the sector. Linkages between research and extension 

services will also be promoted to improve productivity.  

                      
 3. ADB Sector Experience and Assistance Program 
  
14. The assistance of the Asian Development Bank (ADB) in this sector aims to enhance 
agricultural productivity and promote the agribusiness sector, which will contribute to economic 
diversification and job creation. There is currently one ongoing project in the sector, the Farm 
Roads to Support Poor Farmers’ Livelihoods Project financed by a Japan Fund for Poverty 
Reduction grant approved in 2010.20 The project will benefit at least 650 households, a significant 
proportion of which are headed by women, or about 4,000 people by: (i) developing selected 
priority farm roads; (ii) institutionalizing their community management and maintenance; (iii) 
providing small marketing infrastructure and equipment; and (iv) improving the skills of beneficiary 
households to enable them to access financial and technical services to support agricultural 
marketing. 
    

15. ADB will also provide assistance in the sector for ensuring environmentally sustainable 
growth. An ADB capacity development technical assistance, proposed for 2014 implementation, 
will support the National Environment Commission and other relevant government agencies to 
implement specific elements of the 2011 Water Act and related Water Regulation (to be 
approved), and promote integrated water resources management to facilitate effective river basin 
management and strengthen resilience to current variability and anticipated impacts of future 
climate change. The participation of women in water resources management will be strongly 
encouraged. 
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Support Poor Farmers’ Livelihoods. Manila. 
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Problem Tree for Agriculture, Natural Resources, and Rural Development  
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