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Preface

Preface
In November 2010, the Government of Karnataka and the 2030 Water Resources
Group (WRG) entered into a collaboration with the aim of catalysing a
transformative water reform process in the state. The two bodies commissioned a
study with the following objectives:
■ Analyse Karnataka’s increased requirement for water to enable the state to

meet its economic aspirations over the next 10 to 20 years.
■ Identify practical options to meet this increased requirement and means to

address challenges in their implementation.
■ Identify policy and reform measures needed to improve efficiency of water

use in the state.
Phase 1 of the study focused on Karnataka’s largest water user segment – the
agricultural sector. Phase 2 of the project will focus on industry and municipal
sectors. This report lays out the key findings and recommendations related to
Phase 1 of the study.
The report is underpinned by detailed analysis, field observations and inputs from
multiple stakeholders. The analysis included estimating Karnataka’s future water
requirement, its current sustainable ground water and surface water supply, and the
options, costs and enablers to meet that requirement. The analysis was based
largely on the data provided by the Government of Karnataka; external data was
used wherever appropriate. Field observations were conducted at 11 diverse
irrigation projects in six sub-basins covering the Cauvery and Krishna basins.
Discussions were held with stakeholders (including 120 farmers to obtain a firsthand understanding of their challenges) and workshops were conducted with over
100 officials spanning the Water Resources Department (WRD), the Department
of Agriculture and the Command Area Development Authority (CADA). In
addition, the report reflects insights from discussions with Hon. Minister Basavaraj
Bommai; senior government officials including Dr. K.V. Raju – Economic advisor
to the Chief Minister; Mr. Satyamurty – Principal Secretary, Water Resources
Department; Mr. Sarvesh – Director of Agriculture; Managing Directors of the
Neeravari Nigams; reputed academics from the University of Agricultural
Sciences; and Mr. S.T. Patil from the Water and Land Management Institute.
Based on the diagnosis, the report suggests seven technical programmes that can
support transformative water reforms:
1. WRD and Nigam transformation for excellence in project management and

infrastructure maintenance
2. Strong water management focus in Nigams, WRD and CADA to improve

service levels and irrigation efficiency
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3. Scaling up micro-irrigation
4. Rice practices programme
5. Sugarcane practices programme
6. Crop diversification with focus on horticulture acceleration
7. Rain-fed agriculture productivity improvement.

These technical programmes need the support of a set of enablers: ramp-up of the
capability building programmes and farmer education to adopt and optimally
deploy the technical solutions; strong institutions to manage irrigation and drive
efficiency in the state; economic incentives to drive efficiency in water use; a
revitalised participatory irrigation mechanism; and additional funding to
implement and incentivise the adoption of the seven technical solutions.
The report documents the effort of the study in five sections that explore the
challenges faced, potential options for the state, Karnataka’s water and agriculture
transformation agenda and the enablers required to sustain these initiatives.
We acknowledge the guidance given by Hon. Minister Basavaraj Bommai, the
Economic Advisor to the Chief Minister Dr. K.V. Raju and Principal Secretary
Water Resources Mr. D. Satyamurty during the course of this project. We would
like to thank the Principal Secretary and his team, Mr. Gurumurthy Hegde, Mr.
Anil Kumar, Mr. Mallikarjun Gunge, Mr. Pashupathi, Mr. Shivaswamy, Mr.
Ranganatha, Mr. Bangaraswamy and all the Chief Engineers who have been
extremely helpful and open while sharing information and views on the water
sector in Karnataka. We also thank the Department of Agriculture and the
Department of Horticulture for their active participation throughout the project and
for providing much needed guidance on validating assumptions to the Karnataka
context. We would like to especially thank Mr. Muniyappa, Dr. Sarvesh, Dr.
Dharmarajan, Dr. Vishkanta, Dr. Maheshwar and Prof. Mukund Joshi from the
University of Agricultural Sciences. We would like to thank Professor S.T. Patil
from WALMI for proactively sharing his views and literature gathered over years
of work in this sector. We would also like to thank Mr. Basavaraj Kumbhar, the
farmers’ representative from Bijapur, for sharing his experience of the challenges
faced by farmers and water-user associations.
We thank the following organisations: Larsen & Toubro, Hindustan Construction
Company, iDECK, Jain Irrigation Systems, Netafim, Mahyco, Monsanto India,
AgSri, Jalaspandana, and AME Foundation for participating in a workshop to help
identify implementation challenges and potential solutions. In addition we would
like to thank advisors to the Government of Karnataka Mr. Raghuram, Mr. Manu
and international experts associated with the WRG who shared their experience
and made the recommendations more robust. Lastly, we would like to specially
thank Mr. Gurumurthy who ensured that we were able to meet different
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stakeholders in the government and who helped organise the field visits and
translate the field interviews.
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Executive Summary
Karnataka, one of India’s most water scarce states, has a major challenge at hand.
Its agricultural and economic growth aspirations will lead to an estimated 60 per
cent increase in water demand by 2030. Karnataka will be unable to meet this
demand unless it focuses on a state-driven comprehensive transformation of its
water and agriculture sectors. This report outlines seven initiatives, supported by
five enablers, and an effective process leading to the implementation of this plan to
drive this transformation.
The actions prescribed in this report have the potential to:
■ Unlock approximately 1,400 thousand million cubic feet (TMC) in additional

available water – more than the 636 TMC in projected incremental demand
by 2030.
■ Increase farmer income by 50 per cent on average from INR 24,000 to

INR 38,000 (2004 to 2005 prices) by 2020 and double income to
INR 49,000 by 2030, thereby improving the living standards of the large
farmer community in the state.
■ Free up 340 TMC of water by 2020 and 700 TMC by 2030, which can be

used for additional irrigation or be made available for industry and domestic
purposes.
Ensuring adequate water for Karnataka’s growth aspirations
The state aspires to grow its agricultural gross state domestic product (GSDP) at 4
per cent, and its overall GSDP at 9 to 10 per cent over the next 10 years. Given the
current levels of water-use efficiency, this growth will lead to a 60 per cent
increase in water demand by 2030 (1,397 TMC compared to the current demand of
885 TMC).
Almost half of the incremental demand will likely go unmet given historical rates
of improvement in water productivity, and taking into account the additional
supply that the state can create in the next 18 years. In such a scenario,
Karnataka’s annual agriculture GSDP growth will likely be depressed to around
1.5 per cent1 and can adversely impact average farmer income by INR 12,000 in
2020.2 Clearly, therefore, water is an important enabler for Karnataka’s growth.

1 Assuming business-as-usual growth in irrigated area
2 In constant 2004 to 2005 INR

4

Executive Summary

Broadening the solution set to meet increasing water demand
The increasing demand for water is a natural consequence of the growing
population and robust economic growth in Karnataka. Past initiatives to increase
water supply can no longer suffice. Tapping all available sources of surface and
ground water, as was previously done, will address less than half of Karnataka’s
incremental demand of 636 TMC by 2030. In addition, such irrigation projects
usually have long gestation projects and require massive funding from the state.
The Government of Karnataka has to identify innovating actions to address this
situation. These actions fall under four broad objectives:
1. Augment supply with new schemes and rehabilitate existing supply schemes

accounting for about 20 per cent of the additional water availability.
2. Improve irrigation efficiency, which would account for 33 per cent of the

additional water available.
3. Improve agriculture productivity, which accounts for 35 per cent of the

additional water that could be made available.
4. Move to a more water-efficient crop mix, which accounts for 12 per cent of the

additional available water.
There are also multiple challenges in effectively implementing these actions.
These include moving from pilots to implementation at scale, mobilising farmers,
enabling a cross-departmental effort, and changing mindsets at the WRD from
perceiving itself as a “water manager” rather than an “infrastructure provider”.
Ensuring a state-driven transformation effort
The first step in such a transformation is to envision the end state. Karnataka can
set itself a vision of becoming the most progressive state in agriculture and
irrigation in India. This will help unlock the potential to increase farmer income by
50 per cent by 2020 and by 100 per cent by 2030, and thus improve the living
standards of the large farmer community in the state.
The vision and the actions to realise it should enable agriculture to grow at an
annual rate of 4 per cent; ensure adequate service levels; allocate irrigation water
equitably to all; and ensure sufficient water is available for basic human needs,
growth of industry.
The state has already taken up several initiatives to improve irrigation and service
levels. The Government of Karnataka declared 2010 to 2020 as the irrigation
decade, with a focus on increasing investment in supply creation and irrigation
efficiency. In addition, the state is implementing innovative projects aimed at
improving water-use efficiency across Karnataka. The WRD has also successfully
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completed projects on time and undertaken complex repair and maintenance
works.
This study proposes seven core initiatives and five enablers for the transformation
(Exhibit I).
EXHIBIT I
Water sector transformation based on 7 interventions supported by 5
cross-cutting enablers

6 Interventions

Vision: To become the
most progressive agri-water
state in India – thereby unlocking the potential to increase
farmer income by 50% by 2020 and by 100% by 2030 and improving the
living standards of ~9.6 million farmers

1

2

3

4

5

Excellence in
project
execution
and
infrastructure
maintenance

Water
management
excellence
through
Nigams and
CADA

Micro irrigation
scale up

Rice
productivity
practices
program

Sugarcane
productivity
practices
program

5 key enablers
needed to
make the
interventions
effective
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irrigation management
management
Monitoring
Monitoring water
water use
use and
and incentivising
incentivising the
the efficient
efficient use
use of
of water
water
Capability
Capability and
and capacity
capacity building
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This transformation should leverage proven technologies in project execution,
water management, irrigation and agriculture, particularly focused on rice and
sugarcane, in addition to existing programmes for rain-fed agriculture such as
Bhoo-chetana and tank rejuvenation.
The major initiatives the state needs to undertake are:
1. Excelling at project execution and maintenance by
transforming the Water Resources Department and Nigams
This initiative will improve efficiency and ensure faster and more cost-effective
delivery of supply infrastructure. It has the potential to increase farmer income by
INR 1,040 per annum (4 per cent of current) and additional irrigated area of 3.8
lakh hectares by 2020.
The WRD and Nigams transformation should aim to accelerate project delivery,
reduce costs of projects and ensure faster availability of irrigation infrastructure to
its users. The main driver for this would be creating a “design and project
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management centre” which will help to implement best practices in the Nigams,
advise Nigams on new technology adoption and build capability across Nigams.
This initiative should focus on improving project management systems (e.g., MIS,
debottlenecking), better planning (e.g., for funding or land acquisition), adopting
best practices in procurement (e.g., larger contracts, quality cum cost based
approach [QCBA]-based selection) and creating a stronger system for performance
management and accountability to timelines and cost.
In addition, the WRD should increase its focus on maintenance and drive a onetime programme to rehabilitate existing assets. This will entail an incremental
investment of around INR 4,000 crore over the next 3 to 5 years.
2. Attaining water management excellence through Nigams and
Command Area Development Authorities
This initiative will lead to a step change in service levels and improve irrigation
efficiency, potentially increasing average farmer income by INR 660 per annum
(3 per cent of current) by 2020.
This initiative should be driven by strengthening accountability for water
management in the Nigams (e.g., by incorporating service level metrics such as
Water Users Associations’ (WUA) satisfaction, proportion of the canal network
without water in the evaluation of chief engineers). Volumetric measurement of
water flow in the main canals and distributaries will be necessary to drive greater
transparency in water management.
In addition, the Government of Karnataka should consider restructuring its CADA
system, letting it focus only on irrigation-related activities such as last mile
infrastructure, drainage, land levelling, participatory irrigation management (PIM)
and water-related extension as opposed to general infrastructure building in the
command area. This is necessary to drive initiatives such as the regulated release
of water based on a pre-notified water distribution schedule.
3. Scaling up micro-irrigation
This initiative will be especially relevant for water-intensive crops such as
sugarcane. It has the potential to increase farmer income by INR 580 per annum (2
per cent of current) by 2020. The required investment is around INR 1,000 crore
over the next 10 years and approximately 500 trained micro-irrigation extension
units.
This can be achieved by enabling transparent and farmer-friendly processes at
Anthar Ganga, the nodal agency created to drive drip irrigation in the state. It is
important to give Anthar Ganga crop-specific targets and technology prescriptions
to achieve best results for the state. For example, sugarcane is an important crop,
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consuming around 27 per cent of agriculture water. It should be set a drip
irrigation penetration target of around 25 per cent by 2020 (1.8 lakh hectares)
across ground- and surface-water irrigated areas.
The state should invest in proof-of-concept fields for drip irrigation in surfacewater irrigated sugarcane fields, helping to extend irrigation to the tail-end of the
canal network.
In addition, we recommend an investment in strong extension services (through
local sugar mills, water users associations, etc.) to sustain the high adoption of
modern agricultural practices and technology by farmers so they can maximise the
benefits (yield improvement) of the technology.
4. Scaling up rice productivity practices programme
This can increase farmer income by INR 820 per annum (3 per cent of current) and
reduce water need by 130 TMC by 2020. To achieve this, we propose scaling up
the System of Rice Intensification (SRI) through pilots at scale in the head reach of
major canal systems; tailoring new hybrid varieties of rice for Karnataka through a
consortium between the state agricultural university, international institutes and
private companies; and increasing the penetration of aerobic rice to target 10.5
lakh hectares under rice cultivation by 2020.
5. Improving sugarcane productivity
This would lead to a possible increase in farmer income by INR 700 per annum (3
per cent of current) and reduce water need by 50 TMC by 2020. The state can
drive this initiative by scaling up the Sustainable Sugarcane Initiative (SSI);
attracting private investment to adapt global technologies for Karnataka; and
providing incentives to sugar mills to adopt better practices across 3.25 lakh
hectares of sugarcane by 2020.
6. Diversifying crops by accelerating the growth of horticulture
This initiative will increase farmer income by INR 2,090 per annum (9 per cent of
current) by 2020, and reduce water need by 70 TMC. This would entail moving 3
lakh hectares of land under rice and sugarcane to high-value horticultural crops. A
differentiated value chain strategy focusing on one or two crops per agro-climatic
zone, and a cluster of targeted investments across the value chain (farm to market)
from both the public and the private sector are needed to effect this transition. It
also requires creating an enabling policy environment and incentives to de-risk
smallholder participation.
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7. Improving productivity of rain-fed agriculture
The state is already running initiatives such as Bhoo-chetana that target to improve
rain-fed productivity. Bhoo-chetana has resulted in 35 per cent yield
improvements in semi-dry crops across 12 lakh hectares of rain-fed land. Scaling
up this effort across rain-fed areas will help reduce 85 TMC of water throughout
the state.
Enabling the transformation
We propose five major enablers to successfully implement these seven initiatives:
1. Investment of approximately INR 16,500 crore over the next 10 years,

across the Water Resources and Agriculture departments, to fund the suggested
initiatives (an extra INR 10,000 crore as per the current trajectory). This is in
addition to the funding needed for the construction of surface water projects3.
2. Supporting institutions and governing bodies that drive optimal use of water.

These include:
– An empowered ministers’ group to drive structural reforms and inter-

departmental initiatives, monitor and debottleneck the implementation the
of water policy and progress of transformation initiatives.
– An independent body to drive the execution of inter-sector allocation

once fixed, monitoring service levels that are mandated by the government,
etc.
– A water research and strategy institute as a public–private partnership

(PPP) that can act as a think tank to shape policy, conduct research and
guide policy on topics such as climate change impact on water resources.
3. Revitalising participatory irrigation management by making membership of

WUAs mandatory, investing in the capability of the WUA boards through
CADA, and making WUA development an important performance metric for
CADA and chief engineers of projects.
4. Establishing policies to monitor and incentivise the efficient use of water,

supported by volumetric metering at the distributory level and then scaling it
up to the laterals. In addition, the WRD can test the possibility of using
alternate signals for water price such as rewarding farmers/associations for
saving water.

3

This is in addition to the Government of Karnataka’s estimate of INR 50,000 crore to INR 70,000 crore
required to create new supply
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5. Creating institutional capacity to drive the water sector transformation at

the grass-root level, through around 10,000 trained personnel across agriextension, water-extension (WUA managers) and irrigation maintenance,
potentially through an organisation like the National Skills Development
Corporation.
Building momentum for implementation
While transforming Karnataka’s agriculture water situation is a long-term plan,
early momentum and quick wins are essential to build and sustain stakeholder
interest in the initiatives. The following are four immediate steps that can help
build momentum to implement all the initiatives:
1. Launch the water transformation effort as a state priority and create

alignment around the vision and strategy with political, government and civil
bodies.
2. Launch pilot projects to scale-up proven technologies and launch

programmes to institutionalise project management excellence and water
management excellence.
3. Explore private participation in the scale-up of pilot projects in agriculture

and irrigation infrastructure sectors.
4. Initiate work on the State Water Policy and Irrigation Act and align it with

the vision and strategy of the state water transformation. This is necessary to
move from the pilot stage to large-scale implementation of solutions and
strategies across the state.
A recent workshop prioritised areas for pilot projects on the basis of the following
themes:
■ Improving irrigation efficiency of water-intensive crops: This pilot aims to

demonstrate improvement in the irrigation efficiency of rice and sugarcane,
two water-intensive crops for Karnataka. The pilot would integrate the
Government of Karnataka’s existing pilots on volumetric metering. Two
models are proposed for the pilot suitable for rice and sugarcane:
– Model 1: Volumetric measurement with the scale-up of technologies

relevant for rice dominated command areas (e.g., SRI, aerobic rice) driven
by an effective CADA. This model could be piloted in the Tungabhadra
region in the Bhadra command. If successful, this model, when
implemented at the state level, has the potential to reduce water use in
agriculture by 150 TMC by 2030 and increase farmer income by INR
5,000 per hectare at 2008 prices.
– Model 2: Volumetric measurement with the scale-up of technologies

relevant for sugarcane dominated command areas (micro-irrigation –
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ground and surface water drip, SSI, etc.) driven by sugar mills. This model
could be piloted in the Ghataprabha or Karanja regions in the Godavari
basin. If successful, this model, when implemented at the state level, has
the potential to reduce water use in agriculture by 100 TMC by 2030 and
increase farmer income by INR 39,000 per hectare at 2008 prices.
Each model would be piloted at a scale of 1 lakh hectares over 3 seasons.
■ Excelling at project management for irrigation infrastructure: This

initiative focuses on creating an institution which can drive excellence in
project execution, and act as a nodal agency for the water transformation of
the state. This institution would be responsible in establishing a process to
evaluate, rate and choose consultants based on QCBA in addition to setting
up an expert body to review and approve critical Detailed Project Report
(DPRs). The centre should also provide planning and project execution
support by helping prepare L4 plans for projects, and define the planning and
monitoring processes for WRD projects. The centre should also explore the
applicability of PPP models and should scan for irrigation project and
maintenance technologies globally that could be implemented in WRD
projects. The centre would also be responsible for capability building at the
Nigams on design tools and best practices in planning and project monitoring;
this would be done by identifying change champions through a structured
programme.
■ Excelling at water management in command areas: Water management

practices in the identified pilot areas will be integrated into the existing
irrigation efficiency pilots. The water management programmes will focus on
demonstrating and proving the utility of distributory volumetric measurement
systems. In addition, driving appropriate performance metrics and planning
process in the CADA and revitalising WUAs to enable them to participate
actively in the improvement of the delivery system will be key areas of focus.
Workshops are being planned to facilitate the preparation of the DPR for each of
these pilots by the agencies handling the DPR (e.g., ICRISAT, IWMI), the GoK
and the WRG to finalise the pilot design and obtain the approval of the Hon.
Minister for Water Resource, so that the pilot can be launched 2 months prior to
the irrigation season.

□

□

□

Delivering sufficient water to meet Karnataka’s growth aspirations is a challenge,
but it can be done by systematically implementing the recommended initiatives
and enablers. By committing to the deep transformation of its water and
agricultural sectors, Karnataka has the potential to become the most progressive
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water state in India – significantly increasing farmer income, releasing water for
industry and drinking water purposes and driving the sustainable use of water
resources.
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1. The challenge: Ensuring adequate
water for Karnataka’s growth
aspirations
To shape a sustainable strategy for water security, it is critical to first understand
the increased water demand implied by projected economic growth.
Karnataka’s economic aspiration is to achieve 9 to 10 per cent GSDP growth by
2020. The state aspires to grow its industrial sector at about 9 per cent per annum
and services at 11 to 12 per cent per annum, while it aims to step up agricultural
growth from 1 per cent to 4 per cent per annum by 2020 (Exhibit 1.1).
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EXHIBIT 1.1
Karnataka’s economic aspiration over the next 10 years
Percent

Agriculture

Growth rate of Karnataka state GSDP

3%

4%

2012-17

2017-22

8%

9%

10%

2000-09

2012-17

2017-22

11%

12%

2012-17

2017-22

0%
2000-09

10%
9%

Industry

7%

Services
2000-09

2012-17

2017-22
8%

2000-09

SOURCE: ‘Karnataka – A vision for development’; Dec 2008, prepared by Karnataka State Planning Board; Directorate of Economics and Statistics

With agriculture accounting for 80 per cent of water use in the state, water
efficiency in agriculture is a critical lever not just in meeting Karnataka’s
aspirations for agricultural growth, but also making water available for other
sectors. Further, given that agriculture accounts for 61 per cent of employment in
Karnataka, improving agricultural productivity will be essential to improve farmer
income.
Based on the current cropping pattern and yield improvement of 1 per cent per
annum based on historical trends, Karnataka’s growth aspirations will result in
water demand increasing from 885 TMC in 2008, to 1,057 TMC by 2020, and to
1,397 TMC by 2030. By 2030, agricultural water demand alone is projected to
increase by 33 per cent to 1,003 TMC; domestic water demand to double to 120
TMC; and industrial water demand to quadruple to 274 TMC (Exhibit 1.2).
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EXHIBIT 1.2
Karnataka’s demand for water by 2030 at the current levels of efficiency
and productivity
ESTIMATED

TMC
Demand for water
Industry1

Domestic2

Agriculture3
1,397

274
1.5 X

1,057
885
71

61

120

148
102

1,003
753

807

2008

2020

2030

1 and 2. Preliminary estimates. To be detailed in Phase II
3 – Based on current cropping pattern and yield improvement of 1% per annum based on historical trends
SOURCE: Directorate of Economics & Statistics records for 2006-2009; Note on domestic and industrial water requirement in the state published by WRDO

Karnataka’s current sustainable water supply is estimated at 761 TMC, net of
losses such as conveyance before the consumption point (i.e., the farm gate for
agriculture). This is a combination of 497 TMC of net sustainable supply from
surface water and 264 TMC of net sustainable supply from ground water.
With total water demand in 2030 projected at 1,397 TMC and current sustainable
supply at 761 TMC, Karnataka needs to find demand- and supply-side solutions
that can address the incremental demand of 636 TMC (Exhibit 1.3).
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EXHIBIT 1.3
Incremental demand for water in 2030
TMC

1,397

1,057
761

Existing (2008)
accessible reliable
sustainable supply

+636

+296

2020
demand

2030
demand

SOURCE: Water demand model, Water resources department, Dynamic groundwater resources of Karnataka-March 2009

□

□

□

With strong growth aspirations, Karnataka’s demand for water is expected to grow
by 50 per cent by 2030. The state needs to find solutions to address the
incremental water requirement of roughly 650 TMC over the next 18 years.
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2. Broadening the solution set to meet
increasing water demand
Karnataka’s growing population and the robust growth of its economy will
naturally heighten water demand. Using past approaches alone is not sufficient to
meet this increased demand and the state must innovate and explore a broader
solution set.
Limits to the historical approach
Historically, the state government has responded to increased water requirement
by tapping additional surface and ground water sources. The study estimates that,
based on the state’s water resources, an additional 290 TMC of net surface and
ground water supply can be added in principle, if all sources of sustainable supply
are tapped and operated at current levels of efficiency. Therefore, tapping all
available supply options will address less than half of Karnataka’s 636 TMC of
incremental water requirement by 2030 (Exhibit 2.1).
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EXHIBIT 2.1
Incremental demand after historical increase in agriculture productivity
and full utilization of supply
TMC
2,000
Demand with no productivity
improvements
1,704

1,500

Proportion of
Incremental
demand
Percent

Improvements in water
productivity at historical rates1

32

Incremental demand unmet
after historical increase in
agriculture productivity and
full utilization of supply

37

Full extent of supply side
measures

31

1,397

1,051

1,000

761
761

2010

2020

2030

Existing accessible, reliable,
sustainable supply

1 - Yield improvement of 1% per annum in food grains in irrigated land between 1999-00 and 2009-10
SOURCE: Water Resource Department; Directorate of Economics and Statistics

In reality, the challenge is likely to be even greater if we account for the
difficulties associated with executing surface water irrigation projects – long
gestation periods (it typically takes 15 to 20 years to achieve full potential) and
significant state funding requirements (approximately INR 50,000 crore to INR
70,000 crore).4
This will strain state finances, making it difficult to contain fiscal deficit. Relying
only on the historical approach is therefore not sufficient to meet future demands.
Need for innovative approaches to implementation
Analysing the full range of potential solutions shows that Karnataka can meet its
future water requirements. Implementing all available solutions would allow
Karnataka to unlock approximately 1,400 TMC of additional water – more than
the 636 TMC in projected incremental demand by 2030. While the individual

4 In 2010 to 2011 prices estimated for the additional 175 TMC net supply
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solutions are not new, considerable innovation is needed to implement them at the
scale and pace necessary for the required impact.
Identifying solutions to meet water demand
The water availability cost curve can be used to prioritise available solutions. The
cost curve’s horizontal axis represents the amount of water made available by each
solution or lever, while the vertical axis of the cost curve represents the cost per
unit of water released by each solution or lever (Exhibit 2.2).
EXHIBIT 2.2
The water availability cost curve

Net marginal cost in 2030
$/m3
Specified deficit between supply
and implied demand in 2030

Lever width quantifies net impact on water
availability on the existing balance of
hydrological flows
Lever height quantifies unit cost ($/m3)
(annualized capital costs plus change in net
operating costs)

Incremental water availability
Billion m3/year
Measures with
a negative cost, representing
a net financial gain

Measures with a positive cost,
representing a net financial cost for the
decision maker

SOURCE: 2030 Water Resources Group

A water availability cost curve was developed for Karnataka with demand
reduction solutions such as drip irrigation, sprinkler irrigation, SRI, SSI, aerobic
rice, hybrid rice use, and integrated pest management; supply-side interventions
included modernising canals and fully utilising the Krishna tribunal award (Exhibit
2.3). The cost curve was developed with significant inputs from personnel at the
Department of Agriculture and the Water Resources Department to test the
applicability of solutions to Karnataka, and tailor costs and potential to the
Karnataka context.
The water availability cost curve for Karnataka shows that the state has the
potential to save around 1,400 TMC of water towards addressing the 636 TMC of
incremental demand. However, achieving full potential from any one solution
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may be difficult; Karnataka will need to implement multiple solutions to meet the
2030 water demand.

EXHIBIT 2.3
The water availability cost curve for Karnataka

Crop mix change

Irrigation efficiency

Agriculture productivity2

Supply augmentation

New
Krishna
Award

Cost of additional water
availability in 2030
Rupees/cubic feet
0.55

Sprinkler Irrigation
Horticulture

0.50

0.50

Last mile Infra
Barrage

0.45

Reduced
over
irrigation

0.40
0.35

Canal
modernization

Medium dam
structures

Drip Irrigation
Ground water Sugarcane

0.30

IPM Rainfed

Aerobic
Rice Rainfed

Hybrid
Rice Irrigated

0.20

Shallow
GW

Improved fertiliser
use - Irrigated

0.25

0.15

Move to
high value
crops1

IPM Irrigated

SRI

0.10
0.05
0
0

0
100 -0.01 200
-0.03 -0.02

300

-0.10
-0.07

Drip
Irrigation Horticulture

SSI

0.02 0.02 0.02

0.01

0
-0.05

Rainwater harvesting

Drip Irrigation
- Other crops

400

500

Improved
fertiliser use
- Rainfed

0.04 0.05
0.04 0.05
0.03

600

700

0.06

0.07

800

0.07

900

1,000

0.26

0.14 0.16
0.11
0.11
0.07 0.08

1,100

1,200

Improved
drainage
Sprinkler Irrigation
Other crops

1,300

Land
levelling
Drip Irrigation
Surface water
– sugarcane

Lift
Irrigation
Scheme

1 Cost for lever “Move to high value crops” is assumed to be an average of cost for demand side and supply side levers
2 Wastage reduction (post-harvest) have not been added to the cost curve as focus crops (sugarcane and rice) do not suffer from high wastage levels

The solutions can be broadly classified under four objectives:
1. Augment supply through new schemes and rehabilitate the existing ones,

accounting for about 20 per cent of the additional water availability. The
solutions include utilising the new Krishna award, constructing lift irrigation
schemes and barrages, building last-mile infrastructure and modernising canals.
2. Improving irrigation efficiency, which would account for 33 per cent of the

additional water available. These include initiatives for micro-irrigation, land
levelling, reducing over-irrigation, as also the Sustainable Sugarcane Initiative,
and proposals for a System of Rice Intensification and aerobic rice.
3. Improving agriculture productivity, which would account for 35 per cent of

the additional water that could be made available. This includes the
development and use of hybrid varieties, integrated pest management and
balanced fertiliser use.
4. Moving to a more water-efficient crop mix, which would account for 12 per

cent of the additional available water. This involves shifting to higher value
horticulture crops without impacting food security.
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Around 70 per cent of the solutions lie in improving agricultural productivity and
using efficient irrigation practices, indicating that cross-department coordination
would be required for effective implementation.
Overcoming implementation challenges
The state faces four significant challenges to act on the full solution set:
1. Moving from pilots to implementation at scale: While Karnataka has

successfully piloted solutions and implemented solutions at the pilot stage, the
state should build the delivery mechanism and ecosystem to fully gain from
available technical solutions. For example, a massive scale-up of drip irrigation
should be accompanied by a corresponding investment in extension services.
2. Mobilising farmers who are currently disengaged or disillusioned due to

poor water service levels: A large number of irrigation efficiency and
agricultural productivity initiatives require large-scale mobilisation, awareness
and capability-building among farmers. Farmers are currently reluctant to
participate due to below-par service from the irrigation department (Exhibit
2.4).
EXHIBIT 2.4
Water user associations
Number
Several issues driving lower effectiveness

Water user associations (WUAs)

NOT EXHAUSTIVE

2,662

▪

Vicious cycle caused by poor condition of the
infrastructure, low service levels, high usage at
head-end areas of canals starving the tail end

▪

Large proportion of users not willing to pay
charges for water leading to poor financial
strength of the WUAs

▪

Large segment of users not part of the user
association

▪

Limited investment in developing WUAs
capabilities on role they need to play to
maintaint

▪

Insufficient trust levels between users, WUA
officials and irrigation department

1,126

1,536

Functioning
WUAs

Registered but Total registered
not functioning1 WUA

1 Registered societies that have not yet signed an MoU with WRD or have not yet taken over the last mile infrastructure
SOURCE: Water Resources Department

3. Enabling cross-departmental effort, particularly across the Agriculture

and Water Resources departments: About 40 per cent of the solution set
(e.g., drip irrigation scale-up) requires significant cross-departmental effort
across the WRD and the Department of Agriculture (Exhibit 2.5).
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EXHIBIT 2.5
Largely outside WRD influence

Available solutions to meet incremental water
demand
Percent of
total available
solutions
Percent

Levers to meet incremental demand
TMC
93
Supply
augmentation 198
Irrigation
efficiency

20%

150

Total

553
(40%)

Karnataka has solutions with
potential to save ~1400 TMC
water

▪

Achieving full potential from all
solutions may be difficult as a
result Karnataka should
implement all available
solutions to meet the 2030
water demand

▪

~70% of the solution lies in
improving agriculture
productivity and using
efficient irrigation practices
(both impacting yield and water
use)

▪

Designing enablers that
address implementation
challenges are critical to
capture the full potential of
technical solutions

12%

170

348
(25%)

▪

35%

488

Crop-mix
change

WRD control

33%

290

Agriculture
Productivity

Cross departmental action

488
1,388
(35%)

100%

4. Changing mindsets in the WRD from being an “infrastructure provider”

to a “water manager”: Currently, the WRD focuses mainly on new
infrastructure development rather than maintenance and water management.
For example, the performance of chief engineers is measured largely by the
financial and physical progress of the projects; water management metrics or
the condition of built-up infrastructure are not part of their evaluation.

□

□

□

Historical approaches alone are likely to address only half the incremental
requirement for water. To fully meet future demand, the state needs to broaden and
tap the full solution set – across supply, agriculture productivity, irrigation
efficiency and crop shift. However, the state must address the various challenges
inherent in this effort so as to tap the full potential of the solution set.
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3. Ensuring a state-driven
transformation effort in Karnataka
To ensure that Karnataka has the water required to meet its economic growth
aspirations, the state should embark on a comprehensive transformation of its
water and agriculture sectors. The first step in such a transformation is to envision
the end-state. Karnataka can set itself a vision of becoming the most progressive
state in India in the areas of agriculture and water use. This will help unlock the
potential to increase farmer income by 50 per cent by 2020 and by 100 per cent by
2030, thus improving the living standards of the large farmer community in the
state.
Achieving this vision requires a state-driven transformation in water and
agriculture, with private sector involvement in select areas. The transformation
should leverage innovative but proven technologies in irrigation, agriculture and
project execution, particularly focused on rice and sugarcane.
The vision can encompass several focus areas: enabling agriculture to grow at an
annual rate of 4 per cent; ensuring adequate service levels; allocating irrigation
water equitably to all; and ensuring sufficient water is available for basic human
needs, growth of industry.
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The state has already taken up several initiatives to improve irrigation and service
levels. The Government of Karnataka has declared 2010 to 2020 as the irrigation
decade with a focus on increasing investment in supply creation and irrigation
efficiency. In addition, the state is implementing innovative projects aimed at
improving water-use efficiency across Karnataka (Exhibit 3.1).
EXHIBIT 3.1
Examples of innovative projects and successful execution
Highlights

Learnings

▪ Fast and timely execution of LIS scheme as

▪ Focus from political leadership

▪
Drinking water
supply to
Gulur-Hebbur

▪

compared to similar projects in the past
Project in 2 stages. Construction started in January
2010 with planned completion in December 2011.
Stage 1 is nearing completion
Priority project with close monitoring from senior
officials and political leadership

▪ First project in Karnataka for promoting micro
Shiggaon lift
irrigation
scheme

▪

irrigation through sprinkler systems over 9,900 ha
and a water utilization of 0.9 TMC
Partnership with L&T for construction of main
pipelines and pumping station and with Jain
Irrigation for last mile connectivity and installation
of sprinkler systems and maintenance for 2 years

▪ Challenging repairs of replacing 16 gates at a
Change of gates
at KRS

▪

height of 80 ft successfully completed between Jan
2010 till date
In 2010 a temporary gate crashed during
replacement. Since all gates have been replaced

▪ Use of technology like telemetry for monitoring
Ghataprabha

▪

spanning an area of 157,000 hectares
Enables centralized monitoring. 2 TMC has been
saved by making appropriate flow corrections

▪
▪

helps improve coordination between
departments
Regular monitoring at all levels is
essential from contractor to minister
to track progress
Buy in from local political leadership
is essential for debottlenecking
land acquisition

▪ Micro-irrigation based systems can be
▪

used to irrigate a large area with low
water utilization
Partnership with private companies
can be used to reduce the burden
of execution and maintenance on
the state

▪ Close monitoring and supervision of
project execution is required for
successful project completion

▪ Technology can be used to ease
monitoring which helps reduce
wastage

This study proposes seven core initiatives for the transformation:
1. Excelling at project execution and maintenance of irrigation infrastructure by

transforming the Water Resources Department and Nigams
2. Achieving excellence in water management by focusing activities of the

Nigams and CADAs
3. Scaling up micro-irrigation especially in water-intensive crops such as

sugarcane
4. Scaling up the rice productivity practices programme
5. Implementing the sugarcane productivity practices programme
6. Accelerating crop diversification in horticulture
7. Scaling up existing initiatives such as Bhoo-Chetana and the revitalisation of

tanks to improve the productivity of rain-fed agriculture
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Implementing these initiatives could help increase farmer income by 50 per cent
by 2020 and create 340 TMC of surplus water after catering to the future
requirements of industry and domestic sectors (Exhibit 3.2).
EXHIBIT 3.2
Potential for farmer income increase enabled by the water
sector transformation
Average Rupees per farmer in 2020, 2004-05 prices

+55%
24,250

2008
farmer
income

1,250

580

660

1,040

820

3,320

37,610

Income
from
potential
surplus
water8

2020
Farmer
income

2,090

2,890
710

Agriculture HortiBusiness- Project
Water
MicroRice
Sugarprodas-usual excellence2manag-- irrigation4 practices5 cane
culture
irrigation
ement
accelerapractices6 uctivity7
increase1
excellence3
tion

1 Business-as-usual calculated assuming future increase in irrigated area at the average rate between FY07-09 (0.7 lakh ha per annum)
2 Additional income driven by additional 3.8 lakh ha irrigated due to Project excellence and holistic maintenance
3 Irrigation efficiency includes land levelling, improved drainage, reduced over-irrigation and rainwater harvesting
4 Micro-irrigation includes Rs. 340 from drip irrigation in sugarcane (1.8 lakh ha) & balance Rs. 320 from drip and sprinkler in all other crops (5.5 lakh ha)
5 Includes SRI (3 lakh ha), hybrid rice development, aerobic rice in rainfed, agriculture productivity improvements through fertilizer balance & pest control
6 Includes SSI (~75,000 ha) and agriculture productivity improvements through fertilizer balance and pest control
7 Includes agriculture productivity improvement for 27 foodgrain, oilseed and horticulture crops other than rice and sugarcane in rainfed and irrigated areas. This
potential is not covered under the 6 proposed initiatives.
8 Assuming all water released after implementing all solutions is used in agriculture

Potential for release of water to other sectors by implementing
all solutions
TMC freed up for other sectors, 2020
145

906

807

761
70

589

250

80
100
130

250

50

339

60

Current
supply

Additional 2020
supply1
Supply

2020
Agriculture
demand

MicroRice
SugarAgriirrigation2 Practices3 cane
culture
Practices4 productivity5

Irrigation Hortiefficiency6 culture
accelertion7

Water
available
after
agriculture

2020
Industry
and
Domestic
demand

Potential
additional
available
water

1 Additional supply calculated assuming 50% completion of planned schemes like New Krishna Award, lift irrigation schemes, etc. Also assumes increase in supply
through rainwater harvesting (27 TMC)
2 Micro-irrigation includes 53 TMC from Drip Irrigation and 7 TMC from spinkler irrigation
3 Includes savings from SRI (45 TMC), hybrid rice development (45 TMC) and remaining from improved productivity practices like IPM, land levelling, etc
4 Includes SSI (10 TMC) and agriculture productivity improvements through fertilizer balance, land leveling and pest control (40 TMC)
5 Includes agriculture productivity improvement for 27 foodgrain, oilseed and horticulture crops other than rice and sugarcane in rainfed and irrigated areas. This
potential is not covered under the 6 proposed initiatives.
6 Includes water saved due to irrigation efficiency improvement in 27 foodgrain, oilseed and horticulture crops other than rice and sugarcane in rainfed and irrigated
areas. This potential is not covered under the 6 proposed initiatives.
7 Assumed water saving by converting 3 lakh ha under rice, suagarcane and wheat to horticulture crops
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While most of the programmes leverage proven technology, the real challenge is
in implementing these at a scale (minimum of 1 lakh hectares) that can make a
material difference to the water balance in the state.
Five enablers can ensure that the state implements these initiatives and captures
their full potential: mobilising funding for implementation; scaling up institutional
capability building; setting up governing bodies to help drive water use efficiency;
participatory irrigation management; and incentives at the farm-level for water use
efficiency (Exhibit 3.3).
EXHIBIT 3.3
Water sector transformation based on 7 interventions supported by 5
cross-cutting enablers

6 Interventions

Vision: To become the
most progressive agri-water
state in India – thereby unlocking the potential to increase
farmer income by 50% by 2020 and by 100% by 2030 and improving the
living standards of ~9.6 million farmers

1

2

3

4

5

Excellence in
project
execution
and
infrastructure
maintenance

Water
management
excellence
through
Nigams and
CADA

Micro irrigation
scale up

Rice
productivity
practices
program

Sugarcane
productivity
practices
program

5 key enablers
needed to
make the
interventions
effective

6

A

Funding to drive the initiatives

B

Supporting
Supporting institutions
institutions and
and governing
governing bodies
bodies

C
D
E

7

Crop
Rainfed
diversification
agriculture
to Horticulture/ productivity
localization of improvement
crops
(e.g. scaling up
Bhootchetana)

Revitalised
Revitalised participatory
participatory irrigation
irrigation management
management
Monitoring
Monitoring water
water use
use and
and incentivising
incentivising the
the efficient
efficient use
use of
of water
water
Capability
Capability and
and capacity
capacity building
building

1. Excelling at project execution and maintenance
Transforming the WRD and Nigams will enable the state to achieve excellence in
project management and reduce project execution time and costs. This can
increase farmer income by INR 1,040 (4 per cent of current) by 2020. Nine subinitiatives can help achieve such a transformation (Exhibit 3.4).
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EXHIBIT 3.4
Excellence in project management & maintenance to accelerate delivery
and improve asset efficiency
1

Strengthen design and project management capability by creating and leveraging the design
and project management centre to implement best practices

2

Follow best practices in packaging and contractor selection to reduce costs and improve
quality of output. (e.g., larger packages, engineer selection using QCBA, improved norms and
rates for technology adoption)

3
4

Create a comprehensive long-term projects plan (10 year plan) to help prioritize projects and
plan funding
Adopt practices that can help reduce land acquisition time (e.g., increased accountability,
advance planning, regular benchmarking of land rates)

5

Introduce robust project management system and processes (e.g. independent third party
observers and quality control, Robust MIS)

6

Consider a separate irrigation cadre, broaden board member profiles and increase MD
tenures to increase accountability

7

Launch a large scale program focusing on modernization and rehabilitation of the canal
network

8

Increase focus on maintenance of canal network and dam and strengthen maintenance
systems and processes. (standardized spend norms, early release of spend, maintenance
beyond weeding & de-silting, increased accountability)

9

Drive the entire Water Resources Department transformation and capability development
through the design and project management centre

Strengthen design capability and accelerate project execution
The state should set up a new design and project acceleration centre to implement
best practices. This centre should be responsible for:
■ Advising Nigams on new technology adoption and standardising designs for

common irrigation structures to improve the turnaround time of engineering
■ Designing a process for evaluating, rating and choosing consultants using a

quality cum cost based approach
■ Monitoring planning and execution of projects periodically and removing

bottlenecks from any execution issues that can cause delays
■ Building capability across the Nigams on key areas of design and project

management.
Implement best practices in packaging and contractor selection
This will help reduce costs and improve output quality. It is best to apply and
refine these practices on a few select projects before a broader roll-out. The
identified best practices are:
■ Increasing sizes of contracts that are bid out, especially in main canals, to

attract larger EPC and construction companies that can bring in better
practices to help save time and cost. The department can enable this by
considering larger contracts at the estimation stage itself. In addition, the
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department can consider continuing the turnkey model for lift irrigation
schemes (LIS) headworks and for future dams.
■ Structuring contracts to align project progress with last mile

infrastructure, e.g., bundle creation of main canal along with distributaries
and laterals for a given area.
■ Setting norms and exploring a revision in the schedule of rates so as to

use the latest technology and materials in relevant sections of projects (e.g.,
using cement stronger than M30, using pumping equipment for cement).
■ Adopting QCBA in contractor/consultant selection by giving weightage to

technical parameters besides using cost as a selection parameter in the final
stage.
Create comprehensive long-term (10 years) projects plan
Creating a 5- to 10-year project progress plan based on priority metrics (such as
cost per hectare of irrigation created and nearness to completion) is critical to
achieving greater impact with the funds available. This can help prioritise projects
and plan funding. One reason for time over-runs in irrigation projects is that
available funding is spread thin over a large number of ongoing and new irrigation
projects. Funding fewer but more impactful projects end to end can help create
larger pieces of irrigated land at a lower cost.
Adopt practices for faster land acquisition
Land acquisition is one of the key bottlenecks in project completion and should
therefore be a focus area. All major project zones should have appointed Special
Land Acquisition Officers (SLAO) whose performance is measured against a 2- to
3-year land acquisition plan. The process should be frequently reviewed through
initiatives such as the benchmarking of rates paid for land acquisition for irrigation
purposes against the prevailing market rate of land every year.
Introduce robust project management systems and review
processes
The following steps can ensure systematic project tracking and timely completion:
■ Establishing a comprehensive review mechanism with periodic reviews at

different levels, e.g., Executive Engineer (weekly), Chief Engineer (monthly)
and Secretary/Minister (quarterly).
■ Monitoring project progress using simple project management software

with standardised action-oriented report formats to increase visibility across
stakeholders. It has been seen that easy-to-use project management software
is sufficient to monitor the progress of irrigation projects. The department can
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choose from several software options, ranging from complex packages like
Primavera and Suretrack to simple packages like Microsoft Project.
■ Developing detailed project planning templates that facilitate clarity on

project status, completion targets and resource mobilisation. Creating a daily
activity plan can increase transparency in contractor management and enable
debottlenecking issues on the ground.
■ Appointing independent third party observers to check violations of

contractor practices, such as unauthorised sub-contracting.
■ Allowing quality control divisions greater independence for increased

effectiveness by having them report directly to a senior administrator in the
WRD rather than to chief engineers.
Change staffing process for the Water Resources Department and
Nigam personnel
The department should focus on developing an experienced and committed team
that delivers long-term results. Towards this, it should focus on:
■ Creating a separate irrigation cadre to strengthen the core team: The

Nigams currently recruit a large part of their staff from the Public Works
Department (PWD). These personnel may not have sufficient exposure to
irrigation. To help create a strong core team of irrigation engineers, we
propose forming a separate irrigation cadre and recruiting, training and
developing people for it.
■ Broadening profiles of Nigam board members and increasing the tenure

of the Nigam MD: A longer MD tenure (4 to 5 years, compared to the
current average of around 2 years) will enable the MD to drive long-term
strategic reforms more effectively. In addition, independent external experts
on the board will help bring in new ideas.
Launch a large-scale programme by modernising and
rehabilitating the canal network
Apart from the 4 to 5 currently identified projects, others should also be taken up
for modernisation and rehabilitation over the next 10 years to improve the
condition of canal infrastructure. The currently identified projects require around
INR 3,800 crore for modernisation; an equal amount should be allocated for future
projects. The state should also set stringent targets for contractors to reduce
execution time to ensure completion during the off season.
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Improve maintenance of irrigation infrastructure
Apart from one-time rehabilitation, it is critical to adopt practices that ensure the
maintenance of the structures over time. These practices are:
■ Standardising norms for regular maintenance spend across the three

Nigams based on age of project, length of canal network, complexity and
buffer for usage as emergency funds by chief engineer. The release of funds
should also be aligned with the irrigation season to ensure their effective use.
■ Create a maintenance plan at the start of each year to prioritise and

schedule maintenance activities beyond desilting and removing weeds. It is
important that a suitable time window be created in the year to carry out and
inspect maintenance activities without affecting the release of water to
farmers.
■ Increase accountability for maintenance by evaluating chief engineers on

maintenance-related KPIs like conveyance efficiency of canals. To apportion
the work better, the department can create the post of an O&M engineer
responsible only for the maintenance of the network throughout the year,
especially in projects under construction. In addition, given its critical
position, the main canal should be maintained by one dedicated team rather
than dividing its responsibility among several teams.
Drive the transformation and capability development of the WRD
through the design and project management centre
The state should pick two to three pilot projects over the next year to implement
the new systems, processes and practices in engineering best practices, packaging
and contractor selection, land acquisition, project management and maintenance.
The state should identify change champions within pilot projects to drive the
transformation. The learning and insights gained should be documented and will
form the basis for the scale-up of all projects within Karnataka over the next 2 to 3
years.
2. Attaining water management excellence through Nigams and
CADA
The following initiatives could increase average farmer income by INR 660 per
annum (3 per cent of current) by 2020.
Make Water Resources Department Organisation (WRD)
accountable for water management
The performance metrics of this department should include water management
aspects such as water delivery versus a pre-notified water distribution schedule,
number of active WUAs, WUA/customer satisfaction, and tariff recovery rate.
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These metrics should also extend to the Nigam MD and chief engineers, with
fixed, specific performance indicators and incentives linked to performance.
Introduce volumetric measurement in main canal and
distributaries and improve data transparency
This is an important first step in monitoring and promoting the efficient use of
water. The state should also leverage technology to facilitate easy monitoring (e.g.,
the use of telemetry in Ghataprabha) but with a focus on striking a balance
between cost and convenience to enable scaling up systems in the state. Data
regarding availability and release of water should be made transparent and easily
accessible to users.
Improve the planning process of scheduling and release of water
The decision-making process of the Irrigation Consultative Council (ICC) should
be made more transparent. Once the ICC takes a broad decision for a season,
weekly/monthly micro plans should be created regarding the release of water.
Tracking these plans is critical as it builds users’ confidence in the system and
eventually leads to a stronger irrigation network.
Restructure CADA to focus solely on irrigation-related activities
This will promote efficient water use by farmers. Restructuring CADA involves
the following suggestions:
■ Creating the post of Director CADA reporting to the Principal Secretary,

WRD to monitor activities of all CADAs.
■ Setting up a dedicated irrigation engineering division to focus on irrigation-

related activities such as creating last mile infrastructure, reclaiming waterlogged lands, driving conjunctive use of water, developing WUAs, and waterrelated extension services. Activities such as building roads and warehouses
should be de-prioritised.
■ Mandating deputations to this division for all WRD officials, similar to rural

bank stints in public sector banks.
■ Defining performance evaluation metrics of CADA administrators to evaluate

performance on tariff collection, active WUAs, last mile infrastructure
creation and irrigation efficiency.
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EXHIBIT 3.5
Restructuring CADA to focus on promoting efficient water use and last
mile management
4 Point CADA Agenda

▪

Create the post of Director CADA to whom all
the 6 administrators report. The Director would
report to the Principle Secretary WRD.

▪

Create a separate Irrigation engineering
division in CADA to clearly demarcate the non
irrigation activities like building godowns and
anicut roads

▪

Make deputation to irrigation engineering
division of CADA compulsory like Rural Branch
tenure in PSU banks to reduce unfilled positions

▪

Create performance evaluation metrics of
CADA administrators to include

Design principles

▪

CADA is a centrally designed program.
Funds allocated is non transferrable to
other organizations or other activities. In
the near term option of accessing this
funds is to be kept available

▪

Disbanding of departments and posts may
not be acceptable solution among the
political and bureaucratic circles

▪

Increased focus on last mile water
efficiency is critical and falls under the
current role of CADA who implement it
through Water User Associations

▪

The issue of capability of CADA personnel
needs to be addressed

– Percentage tariff collection (jointly owned with
Chief engineer)

– Number of Active WUA groups( jointly owned
with Chief engineer)

– WUA satisfaction( jointly owned with Chief
engineer)

– Last mile infrastructure, Water per hectare use
( indicative of irrigation efficiency)

3. Scaling up micro-irrigation
Sugarcane consumes 27 per cent of agriculture water in the state. Farmers are
already relying on proven drip irrigation technology for sugarcane, with 6,000
hectares of sugarcane largely irrigated by ground water. However, adoption has
been slow due to low awareness of the benefits of drip irrigation and the perceived
difficulties in accessing capital subsidy for the equipment. In addition, there is
little incentive for farmers in surface irrigated areas to move to drip irrigation since
they can access adequate water at low costs.
We suggest a four-point programme (Exhibit 3.6) to accelerate adoption and
broaden coverage to sugarcane in surface irrigated lands. This can reduce water
demand by 60 TMC and unlock average farmer income of INR 580 per annum (2
per cent of current) by 2020.
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EXHIBIT 3.6
4 point program for scale-up of drip irrigation
Recommendations
Nodal Agency
A for Drip
Irrigation

 Create Anthar Ganga to be the nodal agency to drive
drip irrigation in the state with focus on sugarcane as a
key crop and set a stretch penetration target of ~ 25%
by 2020 (1.8 lakh hectares) across ground and surface
water irrigated areas

Approach

▪

Create Anthar Ganga on the ground
at the earliest and actively shape its
role and structure

▪

Appoint a full time representative of
the irrigation department to help set
up Anthar Ganga and continue
supporting its functioning

▪

Like Shiggaon, select one or two new
projects in Scheme B and mandate
last mile infrastructure to be drip
irrigation

▪

Create designs for a section of an
existing surface irrigated project to be
drip irrigated in CY11

▪

Pick representatives from few of the
best performing WUA’s and provide
training to act as extension service
agents in CY11 and roll it out to the
state in CY12

▪

Create a subsidy and credit product
cell in a Anthar Ganga to provides
inputs to government on managing
subsidies

 Adopt best-in-class transparent process with IT enabled
monitoring for functioning of Anthar Ganga (similar to
those adopted by GGRC1
Proof of
concept in
B
surface
irrigated areas

Investment in
C Extension
services

▪

WRD to mandate last mile infrastructure to be drip
irrigation

▪

State to bear full cost of drip irrigated last mile
infrastructure till sufficient scale is achieved

 Anthar Ganga to co-ordinate and experiment with
models for drip irrigation extension beyond using
equipment suppliers
 Leverage local sugar mills and water user associations
for providing drip irrigatiion extension services
 Phase out subsidies and replace by strong credit system

D

Managing
subsidies

 Modify subsidies and make it crop specific
 Collaborate with banks to increase involvement and to
create more flexible credit instruments

1 GGRC: Gujarat Green Revolution Company

Set crop-specific targets for drip irrigation
Anthar Ganga, which is already being set up as the nodal agency, should be given
long-term, crop-specific targets and technology prescriptions. Sugarcane should be
a focus crop with a stretch aspiration of 25 per cent penetration by 2020 (1.8 lakh
hectare) across ground and surface water irrigated areas.
Best practices, similar to those adopted by the Gujarat Green Revolution
Company, should be adopted by Anthar Ganga in setting up transparent, farmerfriendly processes and introducing effective monitoring mechanisms. The latter
include third-party audit of equipment quality to ensure effective delivery.
Introduce proof-of-concept in surface irrigated areas
Anthar Ganga and the WRD should jointly establish proof-of-concept drip
irrigation projects for sugarcane in surface irrigation projects. For this, the WRD
could mandate drip irrigation in two to three upcoming projects and the state
should bear the full cost of the drip-irrigated last mile infrastructure till sufficient
scale is achieved.
Invest in extension services
Anthar Ganga should ensure that extension services are available to farmers who
adopt drip irrigation – this will help them sustain the initiative despite challenges
in usage and maintenance. It should create training modules specific to drip
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irrigation and manage various extension services providers including equipment
providers and WUAs in surface irrigated areas. In addition, new models for drip
irrigation extension like leveraging local sugar mills should be explored.
Manage subsidies
A credit products and subsidy cell should be set up within Anthar Ganga with the
long-term objective of phasing out subsidies. It should provide inputs to the state
government on the modification of subsidy policies, e.g., crop-based subsidies to
promote adoption of drip irrigation in water-intensive crops. In addition, the cell
should collaborate with banks to develop products targeted at micro-irrigation and
work with sugarcane mills on innovative pricing contracts to drive adoption. The
following steps can help to kick-start the programme:
■ Define Anthar Ganga’s mandate and long-term targets at the earliest. A full-

time representative of the WRD should be a part of Anthar Ganga to coordinate across the WRD and Department of Agriculture.
■ Select one or two projects in the Upper Krishna Project Scheme B and draw

up a plan for mandating drip irrigation in these projects.
■ Create designs and a funding plan for drip irrigating a section of an existing

surface irrigated project
■ Select representatives from a few of the best performing WUAs and train

them to act as extension service agents
4. Scaling up rice productivity
Rice is Karnataka’s largest consumer of agriculture water, using 47 per cent of the
state’s water for agriculture. Finding a water-efficient method for rice production
is critical to achieve the state’s food security requirements. We suggest launching
a comprehensive, four-point rice practices programme. This has the potential to
reduce water demand for rice cultivation by 130 TMC and unlock average farmer
income of INR 820 per annum (3 per cent of current) by 2020. Exhibit 3.7 outlines
the elements of the programme:
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EXHIBIT 3.7
4 point programme for rice
Scale up
System of Rice
Intensification

Recommendations

Approach

▪

Demonstrate at scale; focus on village by
village adoption
Promote use of mechanized
transplanter to address challenges of
labour availability
Target head reach areas initially to ensure
timely availability of water
Develop a customized package of practices
for each agro-climatic zone
Partner with organizations like Agsri
and NGOs like AME Foundation
and Jalaspandana to provide
extension services

1. Launch pilots at scale, for e.g., for 1 lakh
hectares in 2 years with target of 4.5 lakh
hectares of rice land under SRI in 10 years

▪

Form consortiums between UAS
Bangalore, IRRI and private companies for
focused research on hybrid rice
for Karnataka

2. Provide subsidy on rice transplanters.
Example: Government funding of Rs. 125
crores2 over 10 years is required in case of
50% subsidy for a target of 4.5 lakh ha

▪

Promote adoption of aerobic rice in tail-end
and rainfed areas through subsidized seed
supply and training

▪

Launch programme similar to Bhoo
Chetana for rice. To include soil
testing, fertilizer balance, micronurtients,
IPM, etc.

3. Create a proposal in Agri Global Investors
Meet for private participation in consortiums
including UAS Bangalore and IRRI for hybrid
seed and aerobic rice research for each agroclimatic zone

▪
▪
▪
▪

Develop hybrid
varieties for rice

Scale up
aerobic rice
Package of
practices for
traditional rice

 Appoint key opinion leaders in each village
as farmer facilitators for training and
demonstrations. Initiate inter-village
competition with awards to the village with
highest adoption
 Explore option to leverage NREGA to meet
peak labour requirement for SRI
 Requires funding of Rs. 250 crores1 over
10 years for demonstrations, extension and
subsidized inputs

4. Scale up production of aerobic rice varieties
through KSSC or leasing technology to private
companies and distribute through RSKs

1 Estimate based on cost of Rs. 1,75,000 for a mechanized transplanter with throughput of 0.3 acres per hour
2. Estimate based on extension costs incurred by Government of Karnataka in 2008-09 for Bhoo-Chetana programme

Implement alternate methods of cultivation at scale, such as the
System of Rice Intensification
While pilot projects in Karnataka have established that the System of Rice
Intensification (SRI) method of cultivation offers benefits of up to 30 per cent in
yield and 15 per cent in water consumption, it needs to be proven at scale. SRI also
throws up three key challenges: increased labour requirement to transplant
saplings; the need for greater guarantees on the timing of water availability to
ensure yield increases; and a major mindset shift among farmers to move to a new
method of rice cultivation.
To overcome these challenges, the department should consider:
■ Encouraging adoption by launching pilots at scale that target the head reach

of major canal systems (such as Narayanpur of Tungabhadra). Aggressive
targets should be set, such as adopting over 1 lakh hectares in 2 years and 4.5
lakh hectares by 2020. Adoption can be planned village by village, working
with key opinion leaders and influencers in the village.
■ Addressing SRI-related labour challenges through a greater focus on

mechanisation for large farmers. Offering subsidies for rice transplanters is
also a potential option. Further, it can explore the option of leveraging the
Mahatma Gandhi National Rural Employment Guarantee Act (MNREGA) to
meet peak labour requirements.
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■ Involving agricultural universities to develop a customised package of

practices for each agro-climatic zone. The department can consider
partnership opportunities with organisations like AgSri for capacity building
of department personnel, and with NGOs like AME Foundation and
Jalaspandana for providing extension services.
Develop hybrid seed varieties for rice
Karnataka currently has hybrid rice varieties (KRH-1, KRH-2, PA6444, etc.) that
improve yields by 15 to 20 per cent as compared to high yield varieties. However,
adoption has been poor (less than 5 per cent) because the grain is perceived as
inferior in taste and quality since the current varieties do not suit Karnataka’s agroclimatic zone.
We suggest forming a consortium among the University of Agricultural Sciences,
Bangalore, International Rice Research Institute (IRRI) and private companies for
Karnataka-focused research to develop a tailored hybrid seed solution for
Karnataka. The state should use events such as the Agri-Global Investors Meet to
attract private players through incentives like land for trials and foundation seed
production, exclusive commercial rights, etc.
Scale-up use of aerobic rice
Aerobic rice allows cultivation of rice with no transplantation and consumes
around 60 per cent less water. The University of Agricultural Sciences has already
developed this rice and the state should scale up its production and
commercialisation through the Karnataka State Seed Corporation (KSSC) or by
leasing technology to private players.
Design a package of practices to boost yield of conventional high
yield variety rice cultivated using flood irrigation
Rice productivity in Karnataka is 30 per cent lower than neighbouring states such
as Andhra Pradesh. The state must bridge this gap through a package of practices
involving the right set of seeds, fertiliser and pest control measures. It should
launch a programme on the lines of Bhoo-Chetana that includes soil testing,
fertiliser balance, micronutrients, integrated pest management, etc.
5. Improving sugarcane productivity
It is critical to design focused initiatives to boost production of sugarcane, given
that this crop is the second-largest consumer of water in the state (consuming 27
per cent of agriculture water). We suggest two initiatives that can reduce water
demand for sugarcane cultivation by 50 TMC and unlock average farmer income
of INR 700 per annum (3 per cent of current) by 2020 (Exhibit 3.8):

36

Ensuring a state-driven transformation effort in Karnataka

EXHIBIT 3.8
Improved practices programme for sugarcane

Adoption of
better
package of
practices

Recommendations

Approach

▪

▪

Launch medium scale pilots
for SSI, for e.g., 4 pilots of
1,000 hectares each in
different agro-climatic zones
(Northern Dry Zone –
Belgaum, Bagalkote; Northeastern Transition Zone –
Bidar; Southern Dry Zone –
Mandya, Mysore; Hilly Zone –
Shimoga) in FY12

▪

Have a portion of the Agri
Global Investors Meet
dedicated to sugarcane with
the following objectives
– Attract private investment
for R&D required to adapt
global technologies for
Karnataka
– Identify network of NGOs
for partnership for SSI
scale up

▪

▪

Sustainable
Sugarcane
Initiative

▪
▪
▪

Promote adoption of better practices like
balanced fertilizer use, integrated pest
management, etc.
Investigate applicability of international
technologies to Karnataka, for e.g., PleneTM
technology, mini-chromosome gene stacking
technology, etc.
Incentivize sugar mills to drive scale up and
adoption of better practices, for e.g., by
increasing competition by issuing licenses for
more sugar mills.

Pilot on medium scale to establish benefits of
SSI and identify challenges to large scale
adoption
Partner with organizations like ICRISAT-WWF
or AgSri to train department personnel and
extension staff
Leverage NGOs and local sugar mills to provide
training to farmers

Scale-up Sustainable Sugarcane Initiative
Sustainable Sugarcane Initiative (SSI) has been proved to improve yield by up to
20 per cent while consuming up to 30 per cent less water. Tamil Nadu and Orissa
now have programmes on SSI and demonstrations have been conducted in
Belgaum. Karnataka should launch medium-scale pilots, e.g., four pilots of 1,000
hectares each in different agro-climatic zones, to establish the benefits of SSI and
identify challenges to large-scale adoption. The state can consider partnering with
organisations such as International Crops Research Institute for the Semi-Arid
Tropics (ICRISAT) or AgSri to train department personnel and extension staff on
SSI. Karnataka can also leverage NGOs like NIRMAN and local sugar mills to
train farmers on these techniques.
Design and adopt better package of practices
It is possible to increase sugarcane productivity through better practices like
balanced fertiliser use, integrated pest management and technologies such as gene
stacking, marker technology which have been used successfully in countries such
as Brazil. The state should incentivise sugar mills to improve the productivity of
sugarcane farms in their command area.
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6. Driving crop diversification by accelerating the growth of
horticulture
The state should consider shifting the crop mix to high-value horticulture crops.
This move has the potential to increase average farmer income by INR 2,090 per
annum (9 per cent of current) by 2020 and reduce water consumption by 70 TMC.
Many horticulture crops consume less water yet yield higher returns for the farmer
than conventional crops. For example, mango gives INR 1.09 per cubic foot of
water used, as against INR 0.06 for rice. There is potential to move 3 lakh hectares
and 7.5 lakh hectares under rice, sugarcane and wheat to high-value horticulture
crops by 2020 and 2030, respectively, without compromising on food grain
availability for the state (Exhibit 3.9).
EXHIBIT 3.9
Targeted changes in crop mix that encourage a move to higher
value crops can result in greater value and reduced water usage
Potential exists to move additional 7.5 lakh ha from rice,
sugarcane and wheat to horticulture crops without
impacting per capita availability …
2030 Production1
Lakh tonnes

Area Released
lakh ha2

Sugarcane

Wheat

▪
▪
▪

47
309
3

12 59

3.98

144 454

2.68

1 4

0.89

Water demand in agriculture
TMC, 2030

Business as
usual

Cereals and sugar have per capita availability in excess
of nutritional requirements specified by Indian Council of
Medical Research
Per capita availability in 2030 is above current levels for
rice, sugarcane and wheat
Horticulture crops in same agro-climatic zones can be
higher value substitutes. Rice to Grapes, Mango,
Banana, Brinjal, Pomegranate; Sugarcane to Grapes,
Papaya, Guava, Mango, Tomato; Wheat to Banana,
Guava, Grapes, mango, Pomegranate

Excess production

… which can reduce water demand by ~170 TMC and
increase farmer income

1,310

Rice

Required Production

1,139

With crop mix change

Average farmer income
Avg. Rupees per farmer 2030, 2004-05 prices
42,710
37,490
7,690
2,470

2030
income
without
crop mix
change

Income
reduction
from rice,
sugar-cane

-171

Income
increase
from horticulture
crops

+5,220

2030
income
with
crop mix
change

1 Based on current availability per capita and 10% additional for seeds and livestock feed 2. Based on irrigated area yields of respective crops
3 At Constant 2004-05 Prices
SOURCE: Karnataka - Perspective Land Use Plan 2005

Other countries have successfully implemented programmes to accelerate
horticulture. Morocco launched “La Maroc Vert”, under which land is leased to
private players who invest their resources and know-how to promote higher value
agriculture and also aggregate the produce of small holders. This has tripled the
annual income of small holders from 2008 to 2010.
Facilitating a rapid shift to high-value horticulture crops requires a differentiated
value chain strategy supported by focused investment and enabling incentives and
regulatory reforms (Exhibit 3.10).
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EXHIBIT 3.10
Virtuous cycle of horticulture acceleration
Focused crop strategy
▪ Focus on 1-2 varieties of horticulture crops with
greatest market potential for every agro-climatic zone
▪ Undertake detailed crop planning to identify varieties
for different regions
▪ Develop a package of practices and provide extension
services

Policy & market reforms
▪ Make policy reforms,
market structures and
incentive systems to
encourage farmer
participation

Focused investment
▪ Focused, co-ordinated
investments along the
entire agricultural value
chain
▪ Encourage private
sector investment

Identify focus crops
We propose that the state adopt agro-climatic zone-based crop planning. The state
should undertake a detailed crop-planning exercise to identify focus crops for each
zone based on the crop’s market potential, availability of water and accessibility to
markets. It should also ensure that the produce is staggered over time. Each crop
requires the state to develop a package of practices that can be communicated
through focused extension programmes in each region.
Create a virtuous cycle of focused investment
The state needs to attract a consortium of investors for focused investment across
the value chain for each of the focus crops. We propose that the state invest in
enabling infrastructure like roads, railways, etc., by aligning existing infrastructure
development plans to the requirements of the focus crops. The state can use the
Agri Global Investors Meet to attract private investments in private markets, cold
chain infrastructure and local food processing facilities.
Create an enabling environment through policy reforms and
incentives
Towards this we have the following suggestions for the state:
■ Encouraging contract farming by creating a standard PPP model that provides

the right to procure produce at pre-determined prices in return for high-

39

Ensuring a state-driven transformation effort in Karnataka

quality inputs and extension services. We propose that the government
oversees such arrangements to protect the interests of farmers.
■ Offering tax incentives for setting up processing units and post-harvest

infrastructure like cold chains for the focus crops in the region.
■ Strengthening the Karnataka State Horticulture Co-operative Federation as

the integrating agency for HOPCOMS and district horticulture co-operatives
to allow for scale benefits in food processing and distribution.
7. Improving productivity of rain-fed agriculture
The state is already running initiatives such as Bhoo-chetana that aim to improve
rain-fed productivity. Bhoo-chetana has improved yields by 35 per cent across
several semi-dry crops (Exhibit 3.11).
EXHIBIT 3.11
Bhoo Chetana (Rainfed agriculture productivity improvement program) is
being implemented successfully across the state
Bhoo Chetana is a package of initiatives …

… that has resulted in significant yield
improvements in its first year

▪ Objective: To increase average crop productivity by 20% in

Districts

four years in rainfed areas

Yield improvement

Maize

▪ Targeted at 1-2 major rainfed crops in district
▪ Includes
– Integrated Nutrient Management based on soil testing
– Soil moisture conservation techniques
– Use of high yielding short duration varieties
– Integrated pest management, etc.

44%

Ragi

35 to 65%

Groundnut

32 to 41%

Soybean

39%

The programme is being implemented in a phased manner over a period of 4 years

Districts

Sujala-ICRISAT
initiative

Phase I
(2009-10)

▪6

▪ 6 (25% coverage
p.a.)

Phase II
(2010-11)

Phase III
(2011-13)

▪ 16 (10 additional)

▪ 25 (9 additional)

(33% coverage p.a.)

(50% coverage p.a.)

Area

▪ 3,500 ha.

▪ 2.25 lakh ha.

▪ 12 lakh ha.

▪ 30 lakh ha.

Farmers
benefited

▪ 11,000

▪ 2 lakh

▪ 8.7 lakh

-

SOURCE: Interviews with Department of Agriculture personnel; Bhoo Chetana brochure

Scaling up this effort across rain-fed areas will help reduce 85 TMC of water
demand throughout the state. There are significant learnings from scaling up
Bhoo-chetana in the state (Exhibit 3.12). This knowledge can be leveraged while
designing scale-up efforts/pilots across other initiatives.
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EXHIBIT 3.12
5 pronged approach adopted by Bhoochetana can be replicated for
implementation of other packages
5
4
Resources for
tackling
mindset
barriers

3
2
Leadership
commitment for
aggressive
scale-up

1
Sound technical
basis &
demonstrated
success

▪
▪

Soil sampling of
over 11,000 farmers
in the Sujala
watershed to
identify soil needs
Assessment of
spatial distribution of
nutrients using GIS
Crop yield
increases of 3358% observed in
Sujala-ICRISAT
initiative

▪
▪
▪

▪
▪

Consortium
approach

▪
▪

Active support from
Chief Minister,
Economic Advisor,
Principal Secretary
and other senior
officials
Branding and
publicity of the
initiative
Aggressive scaleup plan from 2.25
lakh hectares to 30
lakh hectares in 2
years

Planning and
monitoring

Implementation,
training and
technical support
from several
partners like
Watershed
development
Department, UAS,
ICRISAT and
community based
organizations

▪

Farm facilitators
appointed for every
500 hectares; are
the key influencers
in the village
Communication and
training support
from beneficiary
farmers

▪

▪

Annual planning
completed 3-4
months before the
season to allow
districts time for
procurement
activities
Indicative input
requirements sent to
suppliers in advance
to ensure timely
delivery of inputs
Weekly review
during the season
by taluk, district and
state level
coordination
committees to
ensure proper
implementation

SOURCE: Interviews with Department of Agriculture personnel; Bhoo Chetana brochure

□

□

□

The study recommends initiatives that have the potential to increase farmer
income by 50 per cent by 2020 and free up 340 TMC of water by 2020 beyond
what is required to meet the state’s vision. The next chapter outlines the enablers
that will ensure implementation and capture the full potential of these initiatives.
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4. Enabling the transformation
Bringing about this transformation requires mobilisation at an unprecedented scale
and pace. Five key enablers are necessary to implement the suggested initiatives
for maximum impact. Apart from funding to the tune of INR 16,500 crore over
and above new project expenditure in the next 10 years, the transformation
requires stronger institutions such as an independent regulator, revitalised
participatory irrigation management, economic signals to incentivise efficiency in
water use and a strong capability-building programme for both users and officials.
Increased Funding
The necessary funding for this transformation is estimated at INR 16,500 crore
over the next 10 years. This is in addition to the INR 50,000 crore to INR 70,000
crore needed to execute surface irrigation projects.
The WRD will need to double its expenditure on modernisation, operations,
maintenance, etc., and raise INR 12,000 crore over the next 10 years. The
Department of Agriculture would need to raise INR 4,500 crore and focus on a 10fold increase in expenditure on rice and sugarcane, its key crops.
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Current levels of funding for the proposed programmes will deliver only INR
6,500 crore over the next 10 years. Further, farmer contributions of up to INR
1,400 crore may be expected if current subsidy levels are to continue in future. The
WRD should create a framework to draw investment from the private sector in
selected areas like modernisation, R&D in agriculture, and agriculture equipment,
in order to fund the balance INR 8,500 crore to INR 10,000 crore (Exhibit 4.1).
EXHIBIT 4.1
Funding requirement for the transformation

Additional
Business-as-usual

10 year funding requirement for the transformation1
Rupees crore
16,520

▪ Rs. 16,500 crore is required to fund the

3,600

recommended programmes over 10 years.

840
10,280

▪ Current levels of funding for these

programmes will deliver only Rs. 6,500
crores over the next 10 years.

6,680

▪ Additional Rs. 10,000 crore required

6,240

5,400

Water
Resources
Department2

Department of
Agriculture3

needs to be funded through increased
government budgets, greater user
contribution and private investment in
selected areas like modernization, R&D in
agriculture, agriculture equipment, etc.

Total

1. Impact of inflation on funding requirements not considered
2. Includes current expenditure and funding requirement for modernization, operation and maintenance, water management centricity and drip irrigaiton for sugarcane in
surface irrigated areas
3. Includes current expenditure and funding requirement for drip irrigation for sugarcane in groundwater irrigated areas, rice practices programme, sugarcane practices
programme and other initiatives on the lines of Bhoo-Chetana

Supporting institutions and governing bodies
The WRD can ensure effective water management by setting up multiple roles
along the water value chain to look into monitoring and driving reforms, strategic
planning, regulatory requirements, infrastructure creation and maintenance, water
management, farmer interaction and participations. The scope of these roles
extends even beyond the WRD. Supporting institutions and governing bodies are
thus necessary to strengthen these roles:
■ An empowered ministers’ group, comprising ministers from relevant

departments such as Water Resources, Agriculture, Rural Development and
Panchayati Raj, Industries, and Municipalities among others. This group
should drive structural and legislative reforms, kick-start the transformation
agenda, drive inter-departmental initiatives, monitor and debottleneck
implementation of the water policy and progress of transformation initiatives.
An equivalent arrangement at the Principal Secretary and Secretary level can
support the group, with inputs from a technical group and respective
departments.
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■ An independent body responsible for monitoring inter-sector allocation,

service levels and transparency of performance. This body can succeed only
with absolute role clarity and broad support from the political class (Exhibit
4.2)
■ A “water research and strategy institute” as a public-private partnership.

This would act as a think tank to shape policy, conduct research on economic
topics, channel funds into promising water-related technologies, support the
government in policy implementation as needed and facilitate dialogue
between various stakeholders. The institute should be set up to have an
independent board of government representatives, NGOs, private companies
and academics. Its membership should also be diverse, including former
government officials, graduates from various eminent universities and
academics on secondment who will also develop capability of the other
members.
EXHIBIT 4.2
An independent body with a focus on monitoring can play a role in driving
implementation of key decisions
Possible role that the independent
body can play

▪ Monitor execution of key decisions

such as inter-sector water allocation

▪ Help set and update norms for

service levels, tariffs, etc for different
sectors: irrigation, municipal (urban,
rural), industry

▪ Monitor adherence to service levels
and drive transparency of
performance (service levels, tariff
collection, etc) among different
command areas

Supporting environment required for
the body to be effective

▪ An independent body is effective

only when there is role clarity and
independence

▪ Broad political support for the body
is required to prevent curtailing of
power

▪ Body needs to have on ground

authority to get visibility of key
decisions and give recommendation

A well functioning independent body
can improve efficient water use

Revitalise participatory irrigation management
Participatory irrigation management (PIM) should be revitalised to address the
gaps in the implementation of this policy. Gujarat and Maharashtra have been
reasonably successful in driving the acceptance of WUAs through training and
support of NGOs. In Gujarat, NGOs such as the Development Support Centre
focus on enhancing farmer capability. In Maharashtra, the involvement of NGOs
such as Sinchan Sahyog helps to build awareness among farmers. These NGOs
organise conferences and fairs highlighting the benefits of PIM (Exhibit 4.3).
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EXHIBIT 4.3
Role of NGOs in driving acceptance of water user associations

Gujarat

Maharashtra

 NGOs like Development Support Centre (DSC)

Capacity building of irrigation farmers

involved in programmes to promote water user
associations

 Involvement of NGOs like ‘Sinchan Sahayog’ in

 351 training programmes to 12930 farmers and

driving awareness – conferences and fares
focused on highlighting benefits of participation
in irrigation management

officials spanning 58,000 ha conducted by DSC

 Focus on enhancing farmer capacity through
training and community organising

 WUA Awareness week organized annually to
build awareness of WUAs, its role and
responsibilities

 Policy support to state government for
promoting wider adoption

Capacity building of irrigation personnel

 Training for irrigation personnel from Water and
Land Management Institute, Aurangabad and
Engineering Staff College, Nashik

 Sharing of experiences of top level officials
through regular conferences

It is possible to revitalise PIM in Karnataka by truly empowering WUAs and
investing in capability building by setting up a WUA Development Cell. In doing
so, the state can work in the following five areas:
■ Increase the authority and mandate of the WUA through actions like

abolishing the 2-year moratorium on payment of water charges and linking
tariff repayment to credit delivery.
■ Restructure WUA management to ensure adequate representation of all

farmers and attract capable people as secretaries.
■ Strengthen the finances of the WUA by rationalising its size and increasing

tariff retention percentage.
■ Incentivise high-performing WUAs with greater involvement in field work.
■ Build capability and awareness by leveraging existing NGO relationships

(Exhibit 4.4).
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EXHIBIT 4.4
Changes are required to ensure success of WUAs in Karnataka
Authority &
mandate

 Mandate all beneficiaries of a lateral to become members of the WUA
 Abolish 2 year moratorium on payment of water charges for new canals.
Initiate charges from the beginning to ensure culture of paying charges is built
 Consider linking tariff collection to credit delivery (no dues certificate from
water user groups) to increase pressure to pay water rates

Structure of WUA
management

 Make post of secretary a paid post and make the salary attractive in order to
attract and retain capable people
 Farmers from tail end to be given positions on the Board to ensure
interests of these farmers are taken care of

Financial strength

 Increase the share of collections that water user associations can retain for
meeting administrative expenses
 Set norms on size of WUA’s to be created to improve financial viability

Involvement in
field works

Capability
building

 Create and implement a rating system for WUA – better rated WUAs to be
given opportunity to implement works with higher amounts

 Leverage existing NGO relationships with farmers for building awareness
and training of farmers and water user association representatives
 Create a WUA development cell to build capability in WUA leadership

The revitalised WUAs should play an important role in Karnataka’s water
transformation. Besides being more actively involved in water management and
infrastructure maintenance, they should contribute to providing water-related
extension services and improving efficiency of water use in these areas.
Monitoring water use and incentivising improvements in water-use
efficiency
A critical factor in meeting the state’s future water needs is driving efficiency in
the use of water through economic signals, such as building awareness of water
used through volumetric measurement of water and a simple tariff system based on
area-crop grown.
In the long term, the state should move to a system of charging users or an
agglomeration of users based on volumetric usage of water. We suggest installing
volumetric metering at the distributory level and then scaling it up to the laterals.
Given the challenge in charging and recovering a direct price for water, the state
should also explore alternative pricing signals that are easier to implement – such
as rewarding farmers/associations for saving water.
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Build capability and capacity in key institutions
Capability building is an important enabler across multiple initiatives, including
project excellence, water management centricity, micro-irrigation scale-up, and
programmes for rice and sugarcane.
Delivery organisations that directly interact with farmers require institutional
capacity to train personnel. Around 250 WUA representatives and 250 extension
agents from sugarcane mills should be trained to provide drip irrigation-related
extension services to achieve the target 2 lakh hectares of drip-irrigated sugarcane
by 2020. Similarly, 8,000 extension workers should be trained to provide
agriculture-related extension services across the state. It is also estimated that to
promote the development of WUAs, around 1,500 CADA co-operative and
technical staff members need to be trained in addition to 32,000 WUA board
members from around 4,000 WUAs.
The state should explore collaborating with the National Skills Development
Corporation (NSDC) to fund and create training programmes for extension agents
and WUAs where the scale is large.

□

□

□

These enablers will be critical in strengthening Karnataka’s drive for efficient
water use towards spearheading the water sector transformation. Without action on
the enablers, the state will fail to gain the full returns on its investment in the seven
proposed initiatives.
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5. Building momentum for
implementation
Successfully transforming the water and agriculture sector in Karnataka is a
complex journey requiring several long-term actions. Early momentum and quick
wins are essential to maintain interest among the stakeholders (government
departments, users, political establishment, etc.).
We recommend the following as four immediate steps to build this momentum:
1. Launch the water transformation effort as a state priority and create

alignment around the vision and strategy with political leadership,
government departments such as Water Resources, Agriculture and
Horticulture, civil society, the central government and the Planning
Commission.
2. Launch pilot projects to scale up proven technologies such as System of Rice

intensification, drip irrigation, etc. In addition, launch programmes to
institutionalise “project management excellence” and “water management
excellence”.
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3. Explore private participation in the scale-up of pilot projects in the

agriculture and irrigation infrastructure sectors. It is possible to leverage
events such as Global Investors Meets to accelerate involvement of the private
sector in select areas in agriculture (e.g., commercialisation of hybrid seed
varieties, establishing food processing units and cold chain facilities). The
WRD should also evaluate how the private sector can contribute in the efficient
construction and maintenance of irrigation infrastructure (Exhibits 5.1 and 5.2).
4. Initiate work on the State Water Policy and Irrigation Act and align it with

the vision and strategy of the state water transformation. This is necessary to
move from the pilot stage to large-scale implementation of solutions and
strategies across the state.
EXHIBIT 5.1
Private participation opportunities in agriculture
Key features

Examples

▪ Consortium between agricultural universities ▪ Monsanto - Punjab Agricultural University tie
Research and
development
consortium

▪
▪

and private players. May also include
international institutes like International Rice
Research Institute
University to provide local germplasm and
expertise and get a royalty fee in return
Private player provides and global technology in return for exclusive marketing rights

▪ End-to-end involvement of private players

End-to-end
value chain
tie-ups

Annuity model
for promoting
micro-irrigation

▪
▪

from seed supply and extension services to
procurement and marketing of the produce
Can help drive shift to horticulture crops
by removing price uncertainties especially
in horticulture
Can drive agricultural productivity
through promotion of better seed varieties
and agricultural practices

up for rice, cotton, soyabean and maize.
First right of product development lies with
Monsanto while PA would get royalty

▪ Namdhari Fresh: Contract farming model

▪

for fruits and vegetables. Namdhari provides
extension & financial assistance for seeds,
etc. Produce is procured & distributed in
India and abroad through an un-interrupted
cold chain network
Rallis – Tamil Nadu tie-up for pulses. Rallis
produces seed at commercial scale from
breeder seeds developed by university &
provides extension services. Produce is
procured, package and marketed by Rallis

▪ Private player builds and maintains irrigation ▪ Shiggaon lift irrigation project: Jain
projects where water is delivered through
micro-irrigation systems only

Irrigation is responsible for setting up
sprinkler infrastructure and maintain it for
2 years in return for an annuity payment
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EXHIBIT 5.2
Possible models for private participation in irrigation
▪ Karnataka can pilot few models based on experiences elsewhere, suitably tailoring them to address local
challenges and conditions

– Water delivery focused PP
▫ Private contractor will design ,build, finance operate , maintain and transfer irrigation/multipurpose projects
for a concession period of 25-30 years. WRD can pay the private operator tariffs based on volumetric use or
pay a fixed pre agreed

▫ Given the Indian sensitivities, private players will not be forthcoming in directly interacting with farmers on
tariffs

– Water delivery and land development focused PPP
▫ Private contractor will design ,build, finance operate , maintain and transfer irrigation/multipurpose projects
for a concession period of 25-30 years. In addition to payment made for water availability additional
revenues can be linked to agricultural productivity targets /agribusiness development in allocated lands

▫ Sensitivities on transferring large tracts of land in command area to private investor to be handled carefully
– PPP in O&M
▫ The common model around the world when it comes to private participation in O&M is to involve WUA’s
atleast for the secondary and tertiary canal systems

▫ Kowledge and Capability of WUA’s with respect to maintenance may be low. Apart from capability building to
overcome this challenge one of two things can be done
- The regular maintenance activities can be subcontracted to a third party by WUA’s,
- WUA’s can be made merely are incharge of internal allocation and quality control while a third private

party is responsible for O&M and collecting tariffs

We have identified 10 possible pilots that the state can adopt as a first step in this
transformation journey (Exhibit 5.3).

50

Building momentum for implementation

EXHIBIT 5.3
Water-enabled growth – Pilots from Phase 1 (1/2)
Initiative
Excellence
in project
execution &
maintenance

Pilot description
1

2

Water
management
excellence

▪

▪

Achieving time reduction for 2-3 surface irrigation
projects,. Change process supported by the central
design and project management center

High

Executing one project by contracting a private player to
be the Bulk water supplier (Build-operate-transfer) to
establish PPP model for irrigation infrastructure in the
UMPP mode

High

3

▪

4

6

▪
▪

In two command areas, drive water management excellence by:
Prioritize the activities of the CADA to focus only on
irrigation related infrastructure – field drains, field
irrigation channels, etc.
Select 2-3 themes for training of farmers (e.g. adoption
of SRI)

High

▪

Install volumetric measurement (best available tamper
proof technology) in main canal, distributaries

Medium

▪

Set up web-based/ mobile update system to display
status of canal and distributories

Medium

▪

Microirrigation
scale-up

Est.
Pilot
Timeline
priority Months Outcome

Microplanning, MIS and project
debottlenecking systems
Setting up design and project
management center

6-12

▪

Proving alternate models for
private player participation

12-18

▪

Prove new model for working of
CADA

▪

Shortlist 2-3 critical technology
interventions that can be scaled
up (volumetric measurement, etc)

▪

Prove drip irrigation for surface
irrigation projects

Medium

12-18

Conduct two drip adoption pilots with Anthar Ganga as nodal
agency, with strong private support
5

▪

1-2 new surface irrigation projects in Upper Krishna
basin (Scheme B) to be selected for last mile irrigation
as drip. Target for conversion of 0.5-1 lakh hectares.

High

6

▪

~10,000 ha in an existing command areas where
sugarcane is an major crop (e.g. Ghataprabha,
Malaprabha, etc)

Medium

Involves significant
private participation

Water-enabled growth – Pilots from Phase 1 (2/2)
Initiative
Rice
productivity
practices

Sustainable
Sugarcane
Initiative

Pilot description
7

▪

Pilots at scale on SRI targeted at head reach areas of
major rice growing command areas such as
Narayanpur of Tungabhadra basin

–
–

Adoption in 1 lakh ha. in 1.5 years

–

Village by village adoption through key opinion
leaders. Collaboration with agencies with expertise
in SRI (from IRRI, etc.)

Est.
Pilot
Timeline
priority Months Outcome
High

▪

Pilots on aerobic rice adoption (10,000-30,000 ha)
Medium
launched in taluks at tail-end of major irrigation projects
& low rainfall districts like Tumkur, Bangalore, Kolar,
Mandya, Mysore, etc.

9

▪

Medium scale pilot (~4000-8,000 ha) to address
challenges to large scale adoption of SSI, in
collaboration with select sugar mills

▪

12-18

▪

Prove SRI adoption at scale

12-18

▪

Prove aerobic rice at scale

12

▪

Establish benefits of SRI and
model to scale-up

12-18

▪

Establish model for scaling up
horticulture

Thrust on proving usage of farm mechanization to
address labour challenges in SRI

8

10

Involves significant
private participation

–

Partnership with organizations like ICRISAT-WWF
or AgSri to train department personnel and
extension staff for the pilots

–

Organizations like NIRMAN & local sugar mills
leveraged for extension

Attract private sector investments for setting up cold
chain and agro-processing for 2 agro-climatic zones

Medium

High

Horticulture

These pilot areas were discussed in detail and prioritised in a workshop chaired by
the Hon. Minister of Water Resources, Basavaraj Bommai and Principal Secretary
– Water Resources, Mr. Satyamurty D. The workshop led to identifying three main
themes to be pursued for the future:
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1. Irrigation efficiency improvement of water-intensive crops
2. Project management excellence for irrigation infrastructure
3. Water management excellence in command areas
1. Improving Irrigation efficiency of water-intensive crops
The pilot aims to demonstrate improvement in the irrigation efficiency of rice and
sugarcane – the two water-intensive crops for Karnataka. This pilot will integrate
volumetric metering (which has already been piloted by the Government of
Karnataka). The broad contours of the pilot are illustrated in Exhibit 5.4.
EXHIBIT 5.4
Water efficiency improvement of water intensive crops
Water efficiency improvement through farmer centric, integrated scale-up models in an area
with water intensive crops:

▪ Model 1 : Volumetric measurement with scale up of technologies relevant for rice
dominated command areas (e.g., SRI, aerobic rice) driven by an effective CADA

▪ Model 2: Volumetric measurement with scale up of technologies relevant for sugarcane

dominated command areas (micro-irrigation – ground & surface water drip, SSI, etc) driven
by sugar mills

▪ Design principles for choosing pilot areas
– Water deficit basins (e.g. Shadow zones with limited rains. etc)
– Areas with known issues for which impact can be tested (tail enders not getting water,
differences between envisioned crop plan and actual crops)

– Take advantage of existing programs to leverage capacity on the ground

▪ Hypothesis on the regions
– Tungabhadra, Bhadra command
– Ghataprabha or Karanja, Godavari Basin
▪ Timeline : 3 seasons, 2 years
▪ Scale : 1 Lakh hectares

The CADA management would be the key drivers for change for the rice
command area pilot. Key aspects of the pilot design and challenges to be
addressed are illustrated in Exhibit 5.5.
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EXHIBIT 5.5
Pilot 1: Rice command area pilot driven by an effective CADA (1/2)
Successful implementation across the state could lead to
significant benefits

Pilot design

▪

Reduction in water use1
Water used for paddy cultivation, TMC, 2030
620
110
150

Focus crop: Paddy

– Largest crop: 30% irrigated area under
cultivation; accounts for 45% of total water
consumed by agriculture

360

– Productivity in Karnataka is 2.5 tonnes per ha
as against 3.25 tonnes per ha in Andhra
Pradesh and 4 tonnes per ha in Punjab

▪
▪
▪

Target area: 1,00,000 hectares
Pilot location: Tungabhadra, Bhadra command

▪

Key elements:

– Water efficient agriculture techniques: System
of Rice Intensification (SRI) in irrigated areas,
aerobic rice in non-irrigated areas

– Volumetric measurement of water at canals to
allow controlled release of water and monitor
efficiency of the canal network

Increase in farmer income
2030 Thousand Rupees per hectare at 2008 prices
5
25
4
16

– Command Area Development Authority
(CADA) as the nodal agency responsible for
implementation of the programme including
data collection and monitoring of adoption
levels

StatusBAU
Impact of
Potential
quo water
reduction2
model at
demand
demand
state level3
Saving of 150 TMC translates to lower capex
requirements for small and medium irrigation projects by
approx. Rs. 1,000 crores

▪

Status-quo BAU
Impact of
Potential land
land
improvement model at
productivity
productivity
state level
In addition, a reduction in cost of production is expected
due to lesser seeds required for transplanting and a lower
fertilizer requirement under SRI method

1. Water use reduction estimated assuming constant paddy production 2. Estimate based on historical improvement in yield of 1%
3. Estimated impact of implementing the pilot programme across the entire state

Pilot 1: Rice command area pilot driven by an effective CADA (2/2)
Key challenges

Success has been seen at a large scale in India and other
countries like Vietnam

▪ Higher labour requirements under

Success in Vietnam

SRI due to a shorter transplanting
window and greater weeding
requirements. Labour constraints
expected to be significant initially as
transplanting younger seedlings
prescribed by SRI would require
higher skill

▪ Modification of irrigation system in
areas with plot-to-plot irrigation to field
channel system to allow better water
control in fields

▪ Ensuring timely supply of water to

ensure that the right variety of paddy
can be grown and that water is
available in adequate quantity during
preparation of nursery and
transplanting

▪ Changing the mindset of farmers to
not over-irrigated and use lesser
seeds as advocated by SRI through
focused extension programmes

▪ SRI methods being applied by over 264,000 farmers in 21 districts
on approx. 85,422 ha

▪ Benefits seen:
– Average yield increase of 9-15% compared to current
practices

– 35% saving in water use
– 70-90% reduction in seed requirement
– 20-25% reduction in the need for nitrogen fertilizers
▪ Key drivers for success include extension programmes focused
on building farmer confidence and capability through evidencebased learning approached through Farmer Field Schools
Adoption in India
▪ SRI method incorporated into the agenda of the National Food
Security Mission
▪ Tamil Nadu: Successfully implemented over 70,000 ha under the
World Bank funded IAMWARM project. Benefits seen include
– Increase in rice yields between 30% to 80%
– Reduced water use by 30%
– Lower fertilizer requirement
▪ Proven in Karnataka. 400 demonstrations under NFSM covering
40,000 ha in 7 districts. 10-15% improvement in yield across
districts

SOURCE: Interviews; Press articles; WWF-ICRISAT report on SRI
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For sugarcane, the state can drive the pilot by involving the sugar mills in the
command area. Key aspects of the pilot design and challenges to be addressed are
illustrated in Exhibit 5.6.
EXHIBIT 5.6
Pilot 2: Sugarcane command area pilot driven through sugar mills (1/2)
Successful implementation across the state could lead to
significant benefits

Pilot design

▪

Focus crop: Sugarcane

Reduction in water use1
Water used for sugarcane cultivation, TMC, 2030

– Second largest irrigated crop; accounts for
14% of irrigated land and 25% of total water
used by agriculture

325

60

100
165

– Productivity in Karnataka is ~83 tonnes per ha
as against 106 tonnes per ha in Tamil Nadu
and ~93 tonnes per ha in Punjab

▪
▪

Target area: 1,00,000 hectares

▪

Key elements:

Statusquo water
demand

Pilot location: Ghataprabha or Karanja, Godavari
basin

BAU
reduction2

Impact of
model at
state level3

Potential
demand

Increase in farmer income
2030 Thousand Rupees per hectare at 2008 prices
39
169
23
107

– Promoting drip irrigation both in surface
irrigated and groundwater irrigated areas.

– Water efficient agriculture techniques:
Sustainable Sugarcane Initiative (SSI) and
adoption of better practices like IPM

– Volumetric measurement of water to allow

Status-quo
land
productivity

controlled release of water and monitor
efficiency of the irrigation network

– Local sugar mills as the nodal agencies for

▪

driving water productive agriculture in their
respective commands

BAU
Impact of
improvement4 model at
state level5

Potential land
productivity

In addition, a reduction in cost of production is expected
due to lesser grafts required under SSI; lower fertilizer
requirement with drip irrigation

1. Water use reduction estimated assuming constant sugarcane production 2. Estimate based on historical improvement in yield of 1%
3. Estimated impact of implementing the pilot programme across the entire state

Pilot 2: Sugarcane command area pilot driven through sugar mills (2/2)
Key challenges

▪ High equipment cost – approx. Rs.
70,000 per ha in groundwater irrigated
areas and more than Rs. 1,00,000 per
ha in surface water irrigated areas

Success has been seen in pilots in India and also at scale in
countries like Indonesia, Israel, Mexico, etc
Adoption in India

▪ Karnataka: Sprinkler irrigation project being installed at Shiggaon
with the objective of providing irrigation to 9,900 ha. Project is
funded by the state and implementation is in partnership with Jain
Irrigation and L&T.

▪ Scale-up challenges–such as –

educating farmers on usage to get yield
benefit etc.

▪ Unreliable power supply – power is
required for operating the drip
equipment as a result of which power
cuts lead to stoppage of irrigation

▪ Proving usage & economics in
surface water drip – clogging of
systems, storage mechanism to create
a head for drip systems

▪ Andhra Pradesh Micro Irrigation Project –Micro irrigation
systems are being installed over an area of 2.5 la. ha. covering
sugarcane, cotton, fruits and vegetables, etc. Focus is on drought
prone regions of Rayalaseema and Telangana. Farmers have
seen significant benefits in terms of higher yield, flexibility to grow
higher value crops, etc.
Success in several countries worldwide

▪ Israel
– Well known success story in drip irrigation with more than 50%

▪ Changing the mindset of farmers to
adopt methods advocated by SSI

▪ Proving economics of SSI as with
increase in labour requirements due
to the additional step of transplanting
sugarcane sapplings

▪

of the irrigated land in Israel uses drip irrigation – based on
ground water systems
– A team from GoK had visited Israel to better understand key
factors of success
Indonesia
– Surface water drip systems at pilot scale demonstrated. A
team from WRDO-GoK had visited this location.

SOURCE: Interviews; Press articles
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2. Project management excellence for irrigation infrastructure
This initiative focuses on creating an institution which can drive excellence in
project execution and act as a nodal agency for the water transformation of the
state. The state can assign this responsibility to the centre currently planned for
implementation of the Integrated Water Resources Management (IWRM). Key
activities for driving the pilot initiatives and scaling up the pilot to the rest of the
state are detailed in Exhibit 5.7.
EXHIBIT 5.7
Design and project management centre for strengthening design and
project management capability
Role of the centre

▪
Design

▪
▪
Planning &
project
execution

▪
▪
▪
▪
▪

Technology
adoption

Capability
management

▪

▪

Design a process for evaluating, rating and choosing consultants
based on QCBA
Set standards for designs
Set up expert body to review and approve critical DPRs
Explore applicability of PPP models like the Annuity models
Define the planning and monitoring processes for WRD projects
Provide inputs on creating the cascaded long term plans for
the state
Help in preparing L2/L3/L4 level plans for the projects
Rate contractors and consultants based on the quality of work

Possible initial
staffing
(illustrative)

▪
▪
▪

Scan for irrigation project and maintenance technologies globally
to bring to WRD projects

Transfer capability to Nigams on design tools, new technologies
and best practises in planning, contracting and project monitoring
through a structured programme employing change champions

▪
▪

10-15 Design
engineers
1 water
technologist/
hydrologist
3 Project
management
experts
1 PPP expert
3 Analysts

1 QCBA- Quality cum cost based approach
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Driving the Water Resources Department transformation and capability
development through the design and project management centre

Select Pilots
Select pilots over the
next one year to drive
new initiatives
defined across
various aspects of
project excellence
and holistic
maintenance

Identify change
champions
Identify change
champions in these
pilot projects who will
transfer capability
and introduce new
systems and
processes

Document
learnings
Based on
experiences in
pilots,document
learnings and finalize
norms for new
process

Roll out to state
Replicate the
success and roll out
transformation to the
whole state

Nature of Capability development program within pilot projects

▪ Centre to collaborate with Engineering Staff college for designing training modules on areas
related to design

▪ Training modules to be eventually aligned with Continuous Education Program
▪ The training to be based on “field and forum principles” where training is not a one time
session but a program where leanings are applied on the field

3. Water management excellence in command areas
Water management in identified pilot areas will be integrated into the existing
irrigation efficiency pilots. The water management programmes will focus on
(Exhibit 5.8):
■ Demonstrating and proving the utility of distributory volumetric measurement

systems
■ Driving appropriate performance metrics and the planning process in the

CADA for better management
■ Revitalising WUAs to enable them to participate actively in the improvement

of delivery systems.
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EXHIBIT 5.8
Increasing accountability and focus on water management
Initiatives
1 Expand the performance metrics of the Department, Nigam MDs and
Chief engineers to include water management aspects:
▪ Include water management aspects (specifically, water delivery vs. plan,
Number of active WUA’s, WUA/customer satisfaction tariff recovery rate) in
KRAs
▪ Convert the KRAs into specific, measurable KPIs like hectares
irrigated/water released for maintenance
▪ Create incentives for high performers like giving additional responsibility,
recognising achievements
2 Introduce volumetric measurement in main canal and distributaries and
improve data transparency
▪ Introduce volumetric measurement in main canal and distributaries as a first
step to monitor better and promote efficient use of water
▪ Leverage technology to facilitate easy monitoring e.g. like the use of telemetry
in Ghataprabha but with a focus on attaining a balance between cost and
convenience to enable scaling up system in the state
▪ Make data regarding availability and release of water transparent and easily
accessible to users.
3 Improve planning process concerning scheduling and release of water :
▪ Improve decision making process of Irrigation Council
▪ Create weekly/monthly micro plans regarding release of water after the ICC
has taken a broader decision
▪ Revitalizing the Water User Associations to drive the process effectively

Impact areas

▪ Higher accountability of
key executives for
performance, with impact
across water
management

▪ Improved monitoring of
release of water

▪ Stronger levels of trust
between farmers and
departments

▪ Better adherence to pre
agreed schedule and
quanta of water release

A second workshop is being planned to provide inputs to the agencies driving the
Detailed Project Report for the pilots.
The key questions that this workshop should answer are:
■ What are the broad contours of the pilot?
■ Who/which departments/groups should be involved in creating the initial pilot

design?
■ What should the geographic coverage be (districts/command areas)?
■ What are the key milestones in the 6 months, 1-year and 2-year mark?
■ What sort of governance and monitoring mechanism is needed to track

progress on the pilots?
■ Do you see a role for private participation or non-government agencies in the

pilot to make it effective?
■ What capacity building measures are needed for the pilot to be successful?

Subsequent to this workshop, the steps prior to the pilot launch are:
■ Create a rough contour of pilots designed in workshop (discussed above).
■ Form a working team from agencies handling the DPR (e.g., ICRISAT,

IWMI), GoK, Water Resources Group. This should comprise a maximum of
five individuals supported by a team of around 10 to 15 people.
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■ Prepare draft DPR for the pilot (command area, key technical solutions,

number of pilot areas, etc.).
■ Test DPR through a field visit and workshop at the target command area.
■ Refine DPR based on inputs from field visit and conduct a workshop with

private players, inviting participation in the pilots.
■ Finalise pilot design and submit for approval to the Hon. Minister for Water

Resources.
■ Finalise operational tie-ups and funding for pilot to be launched.
■ Launch pilots 2 months prior to irrigation season.

□

□

□

Delivering sufficient water to meet Karnataka’s growth aspirations is a significant
challenge. However, Karnataka can aspire to become India’s most progressive
water state by committing to the transformation journey detailed in this report.
Focused and speedy implementation will, as always, be key to the state
successfully overcoming the water challenge.
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Appendix: Achieving excellence in project
management
1. The challenge: delays in project execution and poor
maintenance
Karnataka plans to augment supply with new supply schemes and rehabilitate
existing supply schemes. This is projected to add supply by 290 TMC by 2030
through a mix of projects including utilising the new Krishna award, constructing
new lift irrigation schemes and barrages, and building last mile infrastructure and
modernising canals. However, past experience has shown that new projects get
delayed often by several years. The key reasons for delays are insufficient fund
allocation, land acquisition delays and delays in project execution.
Cost

Challenges in implementing surface water projects

Benefit

Surface water projects typically have a long
gestation period …

… and need significant funding to achieve
completion in the next ten years

Cost and benefit profile of a representative
project1

Spend needed to finance full extent of surface
water projects
Rs. ‘000 crores

Cost2
Rs crore

80%
benefit in
35 years

500
400
300

16 years for
start of
benefits

50-70

12,000
10,000

40-50

8,000
6,000

200

4,000

100
0
1970

Benefit
Hectares

10-20

2,000
1980

1990

2000

0
2010

Years
Key drivers

▪ Land acquisition delays
▪ Insufficient funds allocated
▪ Delays in project execution

Ongoing and
planned
projects

Krishna
Tribunal
award II

Total

▪ Investment needed is more than twice the
current annual spend

▪ The increased investment will stretch state
finances
– ~1 per cent increase in fiscal deficit due
to higher spend

1 Amarja irrigation project
2 Cost adjusted for inflation across years to 2009/10 prices
SOURCE: Water Resource Department, Annual reports of Nigams, Karnataka state budget

Further, the maintenance of several existing projects is poor resulting in significant
reduction in the actual supply. A user survey conducted across the 11 projects
reveals that poor maintenance of the canal network resulting in the inadequate
supply of water to the tail-end farmers are the key problems faced by the users.
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Main user issues
Issue

Respondents citing the issue
Percent

▪ Poor maintenance of canal infrastructure

68

▪ Untimely and inadequate supply of water;

46

especially at the tail end

▪ Wastage due to lack of awareness of
water efficient techniques

20

▪ Irregular power supply making use of

15

▪ Inadequate availability of quality inputs –

15

bore-wells, drip irrigation, etc. difficult

seeds, fertilizers, etc.

1 Results based on 41 responses received from farmers on the question ‘What are the key challenges that you face?’
SOURCE: Farmer questionnaire

Poor maintenance of canal infrastructure

Broken drop on Distributory #3
of Narayanpur LBC

Damaged lining of Hemavathy LBC
main canal

Weeds blocking lateral in
Hemavathy LBC

Damaged lining in
Ghataprabha project

Damaged masonry lining in
Narayanpur project
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2. Achieving excellence in project management and maintenance
Transforming the WRD and Nigams will enable the state to achieve excellence in
project management, reduce project execution time and costs. This can increase
farmer income by INR 1,040 (4 per cent of current) by 2020.
To achieve these outcomes, this study suggests the following nine initiatives.

Excellence in project management & maintenance to accelerate delivery
and improve asset efficiency
1
2

3
4

Strengthen design capability and accelerate project execution by creating and leveraging the
design and project management centre to implement best practices
Follow best practices in packaging and contractor selection to reduce costs and improve
quality of output. (e.g., larger packages, engineer selection using QCBA, improved norms and
rates for technology adoption)
Create a comprehensive long-term projects plan (10 year plan) to help prioritize projects and
plan funding
Adopt practices that can help reduce land acquisition time (e.g., increased accountability,
advance planning, regular benchmarking of land rates)

5

Introduce robust project management systems and review processes (e.g. independent third
party observers and quality control, Robust MIS)

6

Consider a separate irrigation cadre, broaden board member profiles and increase MD
tenures to increase accountability

7

Launch a large scale program focusing on modernization and rehabilitation of the canal
network

8

9

Increase focus on maintenance of canal network and dam and strengthen maintenance
systems and processes. (standardized spend norms, early release of spend, maintenance
beyond weeding & de-silting, increased accountability)
Drive the entire Water Resources Department transformation and capability development
through the design and project management centre

2.1 Strengthen design capability and accelerate project execution: The state
should set up a new design and project acceleration centre to implement best
practices. This centre should advise Nigams on new technology adoption and
standardise designs for common irrigation structures to improve the
turnaround time of engineering. Further, the centre should design a process
for evaluating, rating and choosing consultants based on a quality cum cost
based approach. In addition, the centre should monitor the planning and
execution of projects periodically and debottleneck any execution issues
leading to delays. This centre should also be responsible for building
capability across the Nigams on key areas of design and project management.
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Design and project management centre for strengthening design and
project management capability
Role of the centre

▪
Design

▪
▪
Planning &
project
execution

▪
▪
▪
▪
▪

Technology
adoption

Capability
management

▪

▪

Design a process for evaluating, rating and choosing consultants
based on QCBA
Standardise designs for common irrigation structures to improve
the turnaround time of engineering
Set up expert body to review and approve critical DPRs
Explore applicability of PPP models like the Annuity models
Define the planning and monitoring processes for WRD projects
Provide inputs on creating the cascaded long term plans for
the state
Help in preparing L2/L3/L4 level plans for the projects
Rate contractors and consultants based on the quality of work
Scan for irrigation project and maintenance technologies globally
to bring to WRD projects

Possible initial
staffing
(illustrative)

▪

10-15 Design
engineers

▪

1 water
technologist/
hydrologist

▪

3 Project
management
experts

▪
▪

1 PPP expert
3 Analysts

Transfer capability to Nigams on design tools, new technologies
and best practises in planning, contracting and project monitoring
through a structured programme employing change champions

1 QCBA- Quality cum cost based approach

2.2 Implement best practices in packaging and contractor selection: This
initiative will help to reduce costs and improve quality of output. Prior to
rolling out the outlined practices broadly, they can be refined by applying
them on a few select projects.
– Increase sizes of contracts that are bid out especially in main canals to

attract larger EPC and construction companies that can bring in better
practices to help save time and cost in the project. The department can
enable this by considering larger contracts at the estimation stage itself.
In addition, continuing the turnkey model for Lift Irrigation Schemes
(LIS) headworks and for future dams should be considered.
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Canal packages are typically in the range of Rs 5-12 crores for main canal
sections of length 4-8 km
Current practises

▪

▪
▪

▪

Lift irrigation works
including intake, jackwell,
pumping stations, rising
main, delivery chamber
and substation are given
out on a turnkey basis

Main Canal Package sizes1
Package size
Rs Crores

Criteria for package
selection is based on the
readiness of estimates for
various sections

East Canal

15
10
5

Dams till date typically
have not been constructed
using turnkey contracts
Distributary works are
combined to form larger
packages depending on
their length

West Canal

0
0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0
Length
Km

▪
▪

Distributary packages ranges from Rs 3.5 to Rs 5.3 crores
The two lift headworks packages are of values Rs 39 cores and Rs
22 crores

Ramthol Lift Irrigation Scheme: Work in progress
East and west Canal: 117 km
Distributaries :75-80
Total Estimated cost: Rs.423 crores

1 Combination of a few concluded, ongoing, and estimated packages
SOURCE: KBJNL

– Structure contracts to align project progress with last mile

infrastructure, e.g., bundle creation of main canal along with
distributaries and laterals for a given area
– Set norms and explore revision of schedule of rates to facilitate using

the latest technology and materials in relevant sections of projects (e.g.,
using cement stronger than M30, using pumping equipment for cement)
– Adopt QCBA in contractor/consultant selection. This would involve

giving weightage to technical parameters in addition to using cost as a
selection parameter in the final stage.
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Quality cum cost based approach (QCBA) in contractor/consultant
selection

Selection
methodology

Monitoring
consultant
output

Views on impact of current
Current state
practises
▪ Technical ratings are not part of
▪ “The spend on consultants is
the final bidding stage
low “e.g., In Indi Lift canals1
spend on consultants is about
▪ Initial filters exist where quality
3% of total estimated spend
criteria is used
on the projects”
▪ Final stage is purely on a L1 basis
▪
“There are very few good
▪ Technical committee projects an
consultants in the irrigation
estimate value for the works
space who participate in the
based on which the consultants
tenders”
bid
▪
“Quality of people put on the
▪ Estimate serves as check to
job by consultants is at
counter underbidding and
question”
cartelisation
▪ Department does not have the
▪ “Few on site visits carried out
desired number of design
leading to on field surprises
focussed engineers who can
during execution”
check and monitor consultant’s
output
▪ Consultant’s performance not
effectively factored in future
tenders beyond initial technical
filters

Adopt QCBA,
Quality cum
cost based
approach in
Contractor/Con
sultant
selection. This
would involve
having a weight
age for
technical
parameters in
addition to
using cost as a
selection
parameter in
the final stage

1 Sample from Indi lift canal, scope includes Survey investigation, Preparation of Designs, Drawings, Estimates and Draft Bid documents

2.3 Create comprehensive long-term projects plan (10-year plan) to prioritise
projects and plan funding. One of the reasons for time over-runs in irrigation
projects is that available funding is spread thin over a large number of
ongoing and new irrigation projects. Funding fewer but more impactful
projects end to end can help create larger pieces of irrigated land at a lower
cost. Creating a 5- to 10-year project progress plan based on priority metrics
such as cost per hectare of irrigation created and nearness to completion is
critical to achieving more societal impact with the available funds.
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Comprehensive long-term projects plan (10 year plan) to help prioritize
REPRESENTATIVE PROJECTS
projects and plan funding
Improved planning can result in more land being brought under
irrigation in the same time

▪

Current approach in spreading of
funds across multiple projects

Spreading of funds across
multiple projects without a
formal prioritization system
may not be optimal

Cost/ha
INR lakhs
20

12.5 lakh
ha

10

▪

0
0

2

4

6

8 10 12 14 16 18 20 22
Area covered
‘000 hectares

Efficient approach in spreading of
funds across prioritised projects

Efficient approach of
prioritizing projects by
considering impact and
benefit parameters can
create more irrigated land

Cost/ha
Rs lakhs
20

20.7 lakh
ha

10
0
0

2

4

6

8 10 12 14 16 18 20 22
Area covered
‘000 hectares

▪

Prioritise projects on
the basis of relevant
parameters to get
results early (e.g.,
nearness to
completion , cost per
hectare, benefit to
farmers etc.)
Create a cascaded
plan based on
prioritized projects and
availability of funds
estimated from
previous allocations
over a prolonged
period
Improve accuracy of
estimation process by
factoring increase in
price of raw materials
over the project
lifetime

1 Projects with a completion of more than 60% of total planned hectares in 2009-10
SOURCE: Water Resource Department

2.4 Adopt practices to help reduce land acquisition time. Land acquisition
should be an area of focus given it is one of the key bottlenecks to
completion of projects. Special Land Acquisition Officers (SLAO) should be
used for all major project zones and they should be made accountable by
creating a 2 to 3 year land acquisition plan and measuring performance
against plan. The process should be reviewed frequently through initiatives,
such as benchmarking of rates paid for land acquired for irrigation purposes
against prevailing market rate of land every year.
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Practices for reducing land acquisition time
Current Land Acquisition
process

Key challenges

Recommendations

▪

▪

Legal conflicts with land
owners arise as informal
consent is not valid legally
though in many cases
informal consent has
accelerated process

▪

▪

There is a tendency to blame
land acquisition issues for
other stoppages and delays

Establish clear
accountability for
land acquisition by
preferably using
SLAO’s for all
project zones and
create a 2-3 year
land acquisition
plan

▪

High rates are demanded by
land owners resulting in
further delays

▪

▪

Land acquisition resulting in
submerging of villages takes
a longer period of time as
rehabilitation support needs
to be provided

Benchmark every
year the rates paid
for land acquisition
by other agencies

▪

▪

In some projects, land
acquisition is done through
full time SLAO’s (Special land
acquisition officers) SLAO’s
administratively report to
Revenue department but the
establishment costs are
borne by WRD
Contractors are encouraged
to begin construction when
they obtain informal consent
from the farmer
Land acquired for private use
in a given area are bought at
very high rates

SOURCE: Interviews; Literature

2.5 Introduce robust project management system and processes
– Independent third party observers can be appointed to check violations

such as unauthorised sub-contracting and other contractor practices.
– A comprehensive MIS system can be introduced to increase transparency

in contractor management and enable on the ground debottlenecking
regularly
– Quality control divisions must become more independent and effective

by reporting directly to a senior administrator in the WRD rather than to
chief engineers.
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Introduction of robust project management systems and review
processes

▪

Establish a comprehensive review mechanism at multiple levels, e.g., Executive
Engineer (weekly), Chief Engineer (monthly) and Secretary/Minister (quarterly)

▪

Develop detailed project planning templates that facilitate clarity on project
status, completion targets and resource mobilization. A daily activity plan and daily
monitoring to increase transparency in contractor management and enable on the
ground debottlenecking

▪

Introduce a comprehensive project management system with standardized
action-oriented report formats to increase visibility across stakeholders. Several
software options are available from complex packages like Primavera and Suretrack
to simple packages like Microsoft Project. It has been seen that easy to use project
management software are sufficient to monitor progress of irrigation projects.

▪

Use independent third party observers to check violations like, unauthorized
subcontracting and other contractor practices

▪

Make quality control divisions more independent by making them report to a
central entity

2.6 Implement changes in staffing process for Water Resources Department
and Nigam personnel
– Create a separate irrigation cadre to strengthen core team. Currently,

the Nigams recruit a large part of their staff from the Public Works
Department (PWD), who may have the disadvantage of insufficient
exposure to irrigation. To help create a core team of irrigation engineers,
we propose forming a separate irrigation cadre and recruiting, training
and developing people for it.
– Broaden profiles of board members of the Nigams and increase

tenure of Nigam MD. An increased MD tenure of 4 to 5 years compared
to the current average of around 2 years will enable the MD to drive
long-term strategic reforms more effectively. Also, participation by
independent external experts in the board will help bring in new ideas.
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Consider a separate irrigation cadre, broaden board member profiles and
increase MD tenures to increase accountability
Tenure of MDs in Nigams
Average
tenure 1

Maximum
tenure

CNNL

23 months

32 months

Challenges due to
existing setup

KBJNL

19 months

24 months

▪

MD tenures not long
enough to plan and
implement long-term
reforms and changes

▪

Constant movement
out of irrigation may
lead to lack of
ownership in certain
cases

▪

Current process of recruitment

▪

JE to SE – PWD incharge of recruiting
and deputation

▪

Chief engineer and above including
Nigam MD’s – deputation and
appointment under department under
Chief secretary

▪

MD’s are either IAS or Engineering
chief ranking

▪

Direct hiring by Nigams account for
less than 1% of workforce mainly for
non technical posts in finance and
other supporting functions

▪

Recruiting process is
time consuming

▪

Create a separate
irrigation cadre to
strengthen core team
– To enable the filling of
internal capability gaps
through external hiring
– To ensure a long-term
performance mindset in
key executives
Broaden board member
profiles and MD tenures
– Create a representation of industry
experts/professionals
on the Board
– Expand the tenure of
MD’s to mandatory
5 years

1 Excluding tenures les than 2 months
SOURCE: Interviews with Nigams, Nigam data

2.7 Launch a large-scale programme by modernising and rehabilitating the
canal network. Apart from the 4 to 5 currently identified projects, others
should be taken up for modernisation and rehabilitation over the next 10
years to improve the condition of canal infrastructure. Currently identified
projects require around INR 3,800 crore for modernisation and an equal
amount should be allocated for future projects too. The state should also set
stringent targets for contractors to reduce execution time to ensure
completion during the off-season.
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Programme for modernization and rehabilitation of the canal network
Identify projects for one time modernization apart from the
existing 4-5 projects identified
Currently Identified
potential
projects

Funding needs for
modernization projects
across Nigams

▪

Modernisation of 6
Anicut channels

INR ‘000 crores

▪
▪

Lining in KRBC, HLBC

CNNL

▪
▪

Tunghabhadra

▪
▪

Vijayanagar channels

Hemavathy
modernisation

Gondi and Tunga
Anicut

Lining of NLBC

KNNL

KBJNL

Total

▪

1,450

1,750

▪
400

3,600

Apart from
currently identified
projects other
projects need to be
taken up for
modernisation and
rehabilitation over
the next 10 years
to improve
condition of canal
infrastructure
Currently identified
projects require
~Rs. 3,600 crores
for modernization
and an equal
amount is to be
allocated for future
projects too.

SOURCE: Interviews with Nigams, Nigam data

2.8 Improve maintenance of irrigation infrastructure: Apart from one-time
rehabilitation, it is critical that practices be adopted to ensure maintenance of
the structures over time. This can be achieved by rationalising maintenance
spend norms, improving planning and increasing accountability for
maintenance within the WRD.
– Standardise norms for regular maintenance spend across the three

Nigams based on age of project, length of canal network, complexity and
buffer for usage as emergency funds by chief engineer. The release of
funds should also be aligned with the irrigation season to ensure their
effective use.
– Create a maintenance plan at the beginning of each year to prioritise

and schedule maintenance activities beyond desilting and removal of
weeds. It is important that a suitable time window be created in the year
to carry out and inspect maintenance activities while not affecting the
water release to farmers
– Increase the accountability for maintenance by evaluating chief

engineers on maintenance-related KPIs like conveyance efficiency of
canals. To apportion the work better, the post of an O&M engineer can
be created, who will be responsible only for maintenance of the network
throughout the year, especially in projects that are still being constructed.
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In addition, given its critical position, the main canal should be
maintained by a dedicated team rather than dividing the responsibility
among several teams.
Focus on maintenance of canal network and dam and strengthening of
maintenance systems and processes
Recommendations

▪

Create a maintenance plan at the beginning of each year that prioritizes
maintenance activities beyond desilting and removal of weeds taking into
account performance of canal system

▪

Create suitable window in a year to carry out and inspect maintenance
activities while not affecting the water release to farmers

▪

Rationalize and standardize regular maintenance spend norms across three
Nigams based on age of project, length of canal network, complexity and
buffer for usage as emergency funds by Chief Engineer

▪

In projects which are in still in progress separate responsibility for capital
works, operations and maintenance posts. Create a post for an O&M
engineer who is responsible only for maintenance of the network throughout
the year.

▪

Keep maintenance responsibility of main canal under a dedicated team
rather than breaking up main canal maintenance responsibility among
several engineers

▪

Evaluate Chief engineer on maintenance related targets like conveyance
efficiency of canals

Planning

Funding

Ownership

2.9 Drive capability building through the design and project management
centre. Transformation and capability development of the Water Resources
Department should be driven through the design and project management
centre. The state should pick 2 to 3 pilot projects over the next year and
implement the new systems, processes and practices in engineering best
practices, packaging and contractor selection, land acquisition, project
management and maintenance. The state should identify change champions
within pilot projects to drive the transformation. The learning and insights
gained should be documented and will form the basis of scale-up applied to
all projects within the state over the next 2 to 3 years.
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Driving the Water Resources Department transformation and capability
development through the design and project management centre

Select Pilots
Select pilots over the
next one year to drive
new initiatives
defined across
various aspects of
project excellence
and holistic
maintenance

Identify change
champions
Identify change
champions in these
pilot projects who will
transfer capability
and introduce new
systems and
processes

Document
learnings
Based on
experiences in
pilots,document
learnings and finalize
norms for new
process

Roll out to state
Replicate the
success and roll out
transformation to the
whole state

Nature of Capability development program within pilot projects

▪

Centre to collaborate with Engineering Staff college for designing training modules on areas
related to design

▪
▪

Training modules to be eventually aligned with Continuous Education Program
The training to be based on “field and forum principles” where training is not a one time
session but a program where leanings are applied on the field

Driving the transformation of the WRD and the Nigams will enable the state to
reduce project execution time and costs. This can increase farmer income by INR
1,040 (4 per cent of current) by 2020.
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Farmer income can increases by Rs.1,040 crores by 2020 due to
excellence in project management and maintenance
Assumptions

Irrigated land

▪

Lakh hectares

▪

▪

Transformation results
in 20% reduction in
Capex spend required
and 20% reduction in
time required to
complete projects

35
4
25

7

In the Business as
usual case Nigam adds
~ 70000 hectares per
year based on
historical averages
Additional income
arises due to
conversion of additional
non irrigated land into
irrigated land by 2020

Additional
farmer income
of Rs.1,0401

2010

Additional
due to
BAU case
by 2020

Additional
due to
transformation by
2020

Total
surface
irrigated
land in
2020

1 GVO per irrigated hectare calculated to be ~Rs.36,000
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