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Sector Road Map 
 

 1. Sector Performance, Problems, and Opportunities 
 

1. India’s agriculture sector accounts for about 14% of India’s gross domestic product 
(GDP) and around 50% of the country’s work force.2 Although the sector’s contribution to GDP 
has been in secular decline, the gross value share of high-value agriculture has been increasing 
in recent years and represents a strong opportunity to advance poverty reduction in India. Most 
(80%) water withdrawals are dedicated to agriculture, and 42% of agriculture land is irrigated, 
meaning water plays a critical role in India’s food security and in the welfare of the rural poor.3 
Water is also vital to securing the country’s power supply; about 29% of India’s power is 
generated from hydropower and 65% from thermal power, which requires plentiful water. Intense 
urbanization and industrialization are rapidly increasing the need for water outside the agriculture 
sector, and water shortages are becoming a major concern for industries; water scarcity may 
become a major growth barrier in India, similar to the current power shortage. 
 

2. Managing the water crisis. The country has only 4% of the world’s fresh water but is 
home to 17% of the world’s population. A decade of rapid economic growth and steady 
population growth has placed further stress on India’s already fragile resource base. As much as 
30% of the water demand for agricultural, household, and industrial uses could remain unmet by 
2030.4 Estimates suggest India’s water availability per capita may decrease from 1588 cubic 
meters in 2010 to 1140 cubic meters in 2050.5  Water resources are also being heavily 
contaminated. Most of India’s rivers and their tributaries are reported to be grossly polluted due 
to the uncontrolled discharge of sewage and industrial effluents. The health sector costs 
associated with water pollution are estimated to be equivalent to 3% of GDP. While investment in 
infrastructure, particularly for waste water treatment and efficiency improvement in irrigation, will 
continue to be part of the solution, sound river basin planning, management and regulation 
remains the greatest challenge for the government. Water resources are still planned and 
exploited independently by each sector. This leads to inefficient investments and causes 
inter-sector conflicts. River basin water resource management (RBWRM) was adopted in the 
National Water Policy as early as 1987, but 90% of the country’s supply is provided by inter-state 
rivers.  Given that the management of water is the responsibility of individual states under 
India’s constitution, coordination across states has been slower than optimal.  
 

3. Controlling groundwater extraction. Groundwater is the most important fresh water 
source in India. It supports 60% of the country’s irrigation and 80% of the domestic water supply. 
The groundwater boom, while beneficial, has also created problems. Farm power subsidies cost 
the government $9 billion annually, up from $6 billion per year in the early 2000s.6 Agricultural 
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electricity consumption increased more than 25-fold during 1970–2009. Nine Indian states are 
facing a critical groundwater condition, with pumping exceeding long-term aquifer recharge. If no 
action is taken, about 60% of India’s groundwater blocks may be in a critical condition by 2025.7 
Agriculture power pricing, innovative power distribution, joint stakeholder’s aquifer management, 
artificial groundwater recharge, and stronger regulation of groundwater extraction are seen as 
key solutions by the government to reverse this trend. In addition, the conjunctive use of surface 
and groundwater also represents a strong opportunity to reduce groundwater extraction and 
improve overall irrigation efficiency. 
 

4. Improving irrigation performance and water productivity. By the end of the Eleventh 
Five Year Plan, 2007–2012 about 22 million hectares (ha) of the irrigation potential created could 
not be utilized due to poor irrigation system design, lack of command area development, and 
inadequate operation and maintenance (O&M).8 Similarly the irrigated area under production 
has decreased over the last decade, while water withdrawals for agriculture have not. The 
resulting average irrigation efficiency is 35%. State governments cannot meet O&M 
requirements and also provide effective irrigation services to farmers.9 The transfer of irrigation 
management responsibilities to water users associations (WUAs) showed encouraging results in 
addressing these issues, but irrigation bureaucracies must also become demand-driven, 
gender-inclusive agencies that deliver efficient irrigation services and ensure sustainable O&M. 
Such a shift may be facilitated by opportunities arising from the rapid development of information 
and communication technology in irrigation service delivery, and rapid progress in 
micro-irrigation. Investments will also be required to redesign (rather than merely rehabilitate) 
irrigation schemes. Public–private partnerships (PPPs) have the potential to improve irrigation 
services delivery and O&M. Many states are implementing PPPs for infrastructure, and India 
may be well positioned to develop the first PPP for irrigation in Asia.  
 

5. Reducing risk of water-induced disasters. Flooding, river and coastal erosion cause 
significant damage annually. Flood risk discourages private sector investment and contributes to 
regional and urban–rural disparity. Similarly, low-lying areas are particularly vulnerable to the 
combined impact of sea level rise and drainage problems. Since the early 2000s, about 5.9 
million ha and 34 million people were affected by floods annually, at an annual cost of over $1 
billion. About 45 million ha, or 12%, of India’s territory is prone to floods and erosion; about 70% 
(32 million ha) of this area has already received some protection, largely in the form of structural 
measures.10 Flood risk is projected to increase, with floods of greater frequency and intensity, 
rendering the current approach economically unsustainable; it also fails to provide the required 
protection, as many structures have proven inadequate during extreme events. The government 
is considering introducing innovative and cost-effective flood protection systems. 
 

6. Improving agribusiness infrastructure. The growth of high-value agriculture in India is 
hampered by weak post-harvest and market infrastructure, and fragmentation in value chains 
and production systems. These cause around 35%-40% of the total fresh produce production to 
be wasted as a result of post-harvest losses, representing a loss of Rs350 billion–Rs400 billion. 
Post-harvest losses can be reduced by establishing or upgrading agribusiness infrastructure, 
such as by integrating horticulture produce, post-harvest activities (e.g., grading, sorting, and 
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packaging), and storage and market facilities using a value-chain approach. Such measures 
would improve marketing system efficiency, increase private sector engagement, and enhance 
participation of smallholder farmers. 
 

7. Gender in agriculture and natural resource development. Women held only 12.4% of 
cultivated holdings, accounting for only 9.9% of cultivated land held by individuals based on 
surveys carried out in 2005/06.11 Without titles, women are less likely to be targeted for 
extension services, training, and new technology. Lack of land titles also makes credit access 
more difficult, affecting women’s ability to finance agribusiness and farm inputs. It also results in 
women’s exclusion from management bodies that require land ownership. Specific measures 
such as the incorporation of rights awareness in community consultations, livelihood 
development programs that target women, and even gender equity policy measures are required 
to overcome such constraints and ensure women’s meaningful participation in management 
committees. 
 

 2. Government’s Sector Strategy 
 

8. Increasing agriculture productivity is crucial for inclusive growth, and thus agriculture and 
water resource management have been accorded a high priority. The 2011 National Water 
Mission of the National Action Plan on Climate Change and the Twelfth Five Year Plan support 
the use of incentives to enact reforms and innovations to curb groundwater over extraction and 
improve irrigation water use efficiency and water productivity. The plan also aims to reduce the 
impact of water-related disasters. 
 

9. Water use efficiency. The focus of water use efficiency (WUE) will be on major and 
medium irrigation (MMI) schemes, with two priorities: (i) completing the large backlog of ongoing 
MMI projects, while closing the gap between irrigation potential created and utilized in completed 
projects; and (ii) providing incentives for the irrigation bureaucracy to adopt reforms that focus on 
irrigation management and improve service delivery and revenue collection (which is required for 
O&M). The repair and renovation of water bodies and associated minor irrigation schemes will 
also be part of the strategy to improve efficiency.12 The working groups for the Twelfth Five Year 
Plan advocate for an integrated approach that combines physical works, watershed 
management, and institutional support, including the formation and federation of WUAs to 
improve O&M. This is a radical change from past plans, with increased capacity needed at both 
the state level (for implementation) and central government (to monitor progress).  
 

10. Groundwater management. The improvement of groundwater management is a core 
priority of the Twelfth Five Year Plan. The focus will be on (i) aquifer mapping and database 
development, (ii) up-scaling participatory aquifer management, (iii) groundwater quality control 
and monitoring, (iv) institutional reforms, (v) development of more sustainable power subsidy 
regimes, and (vi) groundwater development in eastern India. Reducing water-induced disaster 
impact is also a government priority. There is scope for infrastructure rehabilitation and 
introduction of innovative cost-effective flood protection structural measures. The Twelfth Five 
Year Plan working group also recommends measures such as flood forecasting and early 
warning systems, flood insurance, floodplain zoning, flood adaptation measures, and 
acceleration of RBWRM. 
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11. Finally, the Twelfth Five Year Plan highlights the need for high-value agriculture and 
major investments to develop efficient value chains to improve productivity, and reduce wastage 
and intermediation costs. Catalyzing private sector investment in value chains is promoted. 
 

 3. Asian Development Bank (ADB) Sector Experience and Assistance Program 
 

12. ADB operations in the agriculture sector in India began in 2005 with the Chhattisgarh 
Irrigation Development Project (CIDP). 13  This was followed by four investment programs 
designed to bring innovations in irrigation improvement and RBWRM, agribusiness, flood 
management, and coastal protection. These projects enhanced women’s participation and 
benefits. The ongoing CIDP has made a substantial breakthrough in demonstrating ways to 
increase water productivity through infrastructure upgrading, participatory irrigation management 
and participatory agriculture extension. In Chhattisgarh seats are now legally reserved for 
women in the management committee for the WUAs, and women have been elected as WUA 
president. Although the four subsequent projects are at an early stage of implementation, the 
following lessons can already be drawn: (i) avoid complex project design with multiple project 
components, (ii) provide capacity building to address the limited experience of executing and 
agencies, (iii) enhance communication to facilitate the adoption of innovative approaches, (iv) 
seek to involve and empower project beneficiaries, (v) train executing agency staff to facilitate 
PPP transactions, (vi) strengthen supervision in remote locations, and (vii) ensure contractors 
are both competent and eligible. 
 

13. The 2013–2017 country partnership strategy focus in the agriculture and natural 
resources sector will be on water resources management (WRM) and agribusiness, including the 
following key areas of the national water agenda that are important for climate change 
adaptation: (i) improving water use efficiency and productivity in irrigation, (ii) reducing the 
impact of water-induced disasters, and (iii) developing RBWRM. Two new investment programs 
are being processed for approval in 2013/2014 to address these priorities: (i) Climate Adaptation 
through Sub-basin Development in Tamil Nadu and (ii) Karnataka Integrated and Sustainable 
Water Resources Management. The former will support adaptation of the Cauvery Delta to the 
impact of sea level rise and reduce river runoff. The latter will develop options to improve 
RBWRM and WUE in Karnataka, one of the most water-stressed states in India. Subsequent 
programs could include (i) consolidation and up-scaling of CIDP’s achievement in Chhattisgarh’s 
MMI project, (ii) irrigation PPPs in progressive states, and (iii) coastal protection and 
management in Tamil Nadu and Gujarat. In addition, discussions are ongoing with the 
government to develop a national WUE program to support the National Water Mission and 
Twelfth Five Year Plan water reform agenda. Analysis is underway to increase WUE in 
agriculture, and develop cost-effective flood management and adaptation measures.  
 

14. The Agribusiness Infrastructure Development Investment Program will address 
constraints hampering high-value agriculture, including weak post-harvest and market 
infrastructure and fragmentation in value chains and production systems.14 At the request of the 
government, another agribusiness development program is proposed in the new country 
partnership strategy. Similarly, ADB's private sector operations will explore new investments in 
agribusiness to support the government’s strategy of developing high-value agriculture. Through 
its PPP initiative, ADB will also support the promotion of public–private investments to augment 
storage and market facilities, especially for food grains. 
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PROBLEM TREE FOR AGRICULTURE AND NATURAL RESOURCES 

 

 
 
  

Source: Asian Development Bank 

ARTT=agriculture research and technology transfer, HVC=high value crops, O&M= operations and maintenance 
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Sector Results Framework (Agriculture and Natural Resources, 2013–2017)  

ADB = Asian Development Bank, ha = hectare, EGM = effective gender mainstreaming, ISF = irrigation service fee, IVC = integrated value chain, km = kilometer, PPP = 
public private partnership, WMC = , WUA = water users association. 
Sources: Government of India, Planning Commission. 2012. Report of the Steering Committee on Water Resources and Sanitation for Twelfth Five Year Plan 
(2012-2017).New Delhi; Government of India, Planning Commission. 2011. Report of the Working Group on Horticulture and Plantation Crops for the Twelfth Five Year 
Plan. New Delhi.  

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 (or 
food) 
production and 
efficient use of 
water and 
natural 
resources 
 

Annual average 
growth rate of 
agriculture 
increased to 4% 
during 2012–
2017 (Eleventh 
Plan baseline: 
3.3%) 
 
Food grain 
production 
growth rate 
increased to 2% 
per year during 
2012–2017 
(Eleventh Plan 
baseline: 0.65 %) 
 
Horticulture crop 
production 
growth rate 
increased to 
6.5% per year 
during 2012–
2017 (Eleventh 
Plan baseline: 
3.1%)  
 
Water use 
efficiency 
increased to 36% 
in 2017 (2011 
baseline: 30%) 

Agriculture 
infrastructure 
expanded, 
improved and 
well managed 

(i) Irrigation potential 
utilized increased by 10 
million ha by 2017 
compared with 2011 
level 

(ii) ISF increased to 
Rs1350/ha by 2017 
(baseline = Rs375/ha 
during 2011) 

(iii) Additional 2.2 
million ha of lost 
irrigation potential 
restored by 2017 
compared with 2012 
level 

(iv) 12 terminal markets, 
12 wholesale markets, 
5000 rural market/direct 
market, 2,500 retail 
rural market outlets, 
7,000 functional 
infrastructures such as 
packhouse, 5 quality 
analysis labs, and 500 
market-related 
extension services 
constructed by 
2017,compared with 
2012 level 

(i) Planned key activity 
areas 

(a) Agro-business; crop 
and non-crop value chain 
infrastructure and 
investments (15% of 
funds) 

(b) Surface and 
groundwater irrigation and 
drainage; irrigation 
systems management 
(46% of funds) 
 
(c) Flood protection; 
flood-risk management; 
ecosystem management; 
marine ecosystems and 
coastal resources (39% of 
funds) 
 
(ii) Pipeline projects  

10 projects amounting to 
$551 million for 2013–
2015 (including all projects 
categorized as EGM) 
 
(iii) Ongoing projects: 

6 ongoing loans 
amounting to $263 million 
as of 31 December 2012 
(including 3 projects 
categorized as EGM) 

(i) Planned key activity areas 

(a) 542,000 ha under modernized irrigation management; drainage 
system modernized for 190,000 ha; 150 km of coastline protected 
against erosion; 84.5 km of flood embankment and innovative 
riverbank protection constructed; 54 markets and IVC sites upgraded 
or developed; 20 PPP transactions completed successfully.  

(b) Women’s participation in all decision-making processes and 
structures (i.e. WUAs and WMCs, coastline management, disaster 
management plans and committees) increased (based on gender 
targets). 

(ii) Pipeline projects: 

275,000 ha under modernized irrigation management, drainage 
system modernized for 190,000 ha, 140 km of coastline protected 
against erosion, 37 km of flood embankment and innovative riverbank 
protection constructed, 34 markets and IVC sites upgraded or 
developed, and 16 PPP transactions completed successfully. 
 
(iii) Ongoing projects: 
1. Water resources 

(a) 266,300 ha irrigated systems modernized, 322 WUAs 
strengthened (target: 33% women’s participation in WUAs and WMCs 
achieved).10 km of coastline protected against erosion (target: 30% 
women participation in integrated coastline management achieved). 

(b) 47.5 km flood embankment and innovative riverbank protection 
constructed (target: 30% women participation in disaster management 
achieved). 

2. Agribusiness 

26 markets sites upgraded or developed 
4 PPP transactions completed successfully. 
60% of the investments in PPPs financed by private sector  
Institutional arrangements established with producer companies for all 
transactions 


