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Abstract
With mounting water scarcity, the priorities for the water agencies of the country have broadened from mere
water development to encompass water allocation and water resources management. But, the institutional capacity
building of the agencies responsible for water resources and services management hasn’t kept pace with the changing
times. Building institutional capacity warrants primarily the following: i] framing the right kind of water policies; ii]
crafting the right kind of rules and regulations, institutions and instruments; and, iii] fostering the needed organizational
changes among the agencies concerned for water allocation and sustainable water resources management.
The paper highlights three sets of key issues facing them. They are: a] team building of professionals with
multi-disciplinary skills, to provide research and expert inputs for policy formulation, institutional design and design
of economic instruments; and, b] mobilizing resources and skills for creating new organizations including development
of local institutions, and restructuring wherever needed; and, c] augmenting the overall strength of technical staff in
various departments engaged in water resources management and water-related services. Availability of multitude of
professional agencies which can undertake tailor-made capacity building activities for various stakeholders is a critical
issue. The paper argues that focus of the state and central governments should now be on building world-class human
resource base, with trainers, researchers and water management professionals with multi-disciplinary skills.

1.

Introduction

The water management challenges in India are far many. As on 2008, nearly 88% of the
population has access to improved water supplies, with the percentage being below 84% in rural
areas. But, as per the data from 2001 census, the number of “tap” connections, which is indicative
of good access to safe water, was as low as 24.2% in rural areas in 2001. In urban areas, however,
the number of tap connections was 66.65%. But, the service quality is very poor. In the 35 metros
of India, water supply is available only for a few hours in a day. As regards tariff, nearly 62% of the
urban consumers in metros having more than one million population have metered connections,
the percentage being 50% in smaller towns. In many cities and towns, the domestic connections are
not metered at all. In order to achieve 100% water security, India has to make significant progress in
terms of strengthening the sector agencies.
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Though India boasts of having the largest irrigated area in the world with 85.78 million hectares
(m. ha) in 2006-07 as gross irrigated area from all sources, 59% of this area is irrigated with
groundwater (in terms of net area irrigated by wells). The groundwater pumping is to the tune of
234 billion cubic meters (BCM) as on 2004 as per official estimates (GOI, 2005). But, attempts for
direct control of its development and use through state regulations or water rights, or indirect
control through the use of economic instruments such as electricity pricing, energy rationing or
groundwater tax are not visible on a large-scale, while some states such as Gujarat, Orissa and West
Bengal have recently made some progress in metering and pro rata pricing of electricity in farm
sector.
Though there has been steady growth in net surface irrigated area in the country over the past
five to six decades (Planning Commission, 2008; Kumar et al., 2009), the inadequacies with respect
to management of water distribution and delivery systems and pricing of irrigation water are amply
visible (Kumar and Singh, 2001; Kumar, 2010). India is facing a major water crisis (Amarasinghe et
al., 2008; Kumar, 2010). For instance, Kumar (2010) projected the gap between water demand from
various competitive use sectors and supply to be around 26.2 m. ha m (i.e., 262 BCM) by the year
2025. There are increasing evidences to suggest that growing water insecurity would check the
advancements in social development and economic growth (Shah and Kumar, 2008). There is now
a growing consensus in the development fraternity that capacity development of stakeholders
concerned with water resources sector is one of the important drivers for water security (see for
instance, Sullivan, 2002; Laurence et al., 2003). Further, in the face of current economic,
environmental, political, and social conditions, developing state and societal capacities to design
and implement strategies for improvement in water resources sector is considered critical for achieving
the objectives of sustainable development.
UNDP (2009) defines capacity development as the “process through which individuals,
organizations and societies obtain, strengthen and maintain the capabilities to set and achieve their
own development objectives over time”. To put in simple words, if capacity is the means to plan
and achieve, then capacity development describes the means to achieve the ends. Brown (2004)
described three mutually interactive spheres of capacity building, namely: a) Human resource
development; b) Organizational change; and, c) Directive reforms. These spheres have well known
capacity development interventions but the relationships within and between these spheres are
important for continually improving current capacity. Further, UNDP (2009) points four core issues
that seem to have the greatest influence on capacity development, and they include: a) Institutional
arrangements, b) Leadership, c) Knowledge, and, d) Accountability.
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2. Capacity Building Issues in Water Resources Sector
In developing world, capacity building has become a buzz word for sustainable development
of water sector. But the current attempts to enhance capacity suffer from numerous conceptual and
operational constraints (Biswas, 1996). Experiences show that institutional weakness and malfunctions
are a major cause of ineffective and unsustainable water services in the developing countries like
India (World Bank 2004; Saleth, 2005; TERI, 2006). For instance, the existing institutions in the
India’s water sector are designed and equipped to appropriate and develop and not to allocate and
manage the resources. They lack institutional capabilities to efficiently allocate water amongst
competing uses such as irrigation, rural domestic uses, industrial uses and municipal uses) or to alter
the socio-economic systems to manage the demand for water. A major reason is the lack of property

Figure 1: Framework for Capacity Building in Water Resources Sector
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rights in water for different sectors in volumetric terms and users within each sector, and inefficient
pricing of water in different sectors (Kumar and Singh, 2001; Saleth, 1997; Kumar, 2010). Insufficient
exposure to the concept of “allocation efficiency” and lack of adequate knowledge about productivity
of water in various uses and its links with market instruments such as property rights is a major
issue.
With growing water scarcity, the priority of water bureaucracies has shifted from water resources
development to water allocation and water resources management (Saleth and Dinar, 1999). The
need to better manage overall water resources coherently and to facilitate allocation of water among
all users requires an expansion and integration of national water resources planning. Thus, the
major institutional challenge is to develop policies, rules, organizations and management skills which
address both, i.e., water resources management and water allocation, needs simultaneously (Hamdy
et al., 1998). While addressing these challenges, right processes have to be followed. Figure 1 presents
the framework for capacity building in water resource sector which is discussed in detail in the
subsequent sections.

3. Developing Policies, Rules and Organizations for Water Resources
Management
Policies and Rules

The task of framing of policies and rules on water resources management requires
comprehensive and integrated understanding of the hydrological, social, economic, ecological, and
institutional issues. They concern: the interactions between various physical systems influencing
water availability at the level of river basins; various socio-economic systems affecting water demand;
interaction between ecological system and hydrological system (Kassem, 1996; Klomb, 1996); factors
influencing the economics of management actions, including the cost of various resource
management interventions and value of the resource; the factors influencing the transaction cost in
resource management; and institutional design principles.
This implies that there is a need for skilled professionals in the field of agricultural sciences,
public health, basin and catchment hydrology; environmental hydrology; hydro-chemistry, water
resources economics; natural resource accounting; institution building; organizational behaviour
and institutional economics, with particular reference to water resources management. Barring the
first two, the skills in other disciplines are not readily available. Let us take the example of catchment
hydrology, which is the least understood when talked about water harvesting. Most rivers in India
are not gauged for stream flows and siltation. Scale problems in hydrology are well documented
(Sivapalan and Kalma, 1995; Wood et al., 1990). Applying rainfall-runoff relationship of large river
basins to small catchments would result in over-estimation of runoff (Kumar et al., 2006). In the
absence of knowledge about catchment hydrology and effective storage capacity of structures, cost
calculations of water harvesting structures become superfluous as well (Kumar et al., 2006).
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Organizations for Water Resources Management

The agencies engaged in water resources development such as the irrigation department, water
supply department, and minor irrigation (groundwater) department are entrusted with the mandate
of water resources planning and water resource management. Hence, there is a multiplicity of
functions with which these line agencies are engaged in. This is against the principle of institutional
design for sound water resources and water-related environmental resource management (Frederiksen,
1998). These agencies have no special incentive to manage water resources, including water quality
management. This is because their performance is evaluated in relation to the amount of water they
supply, coverage in terms of area irrigated or number of habitations covered, and the revenue
collected from the same, and not in terms of the water available for environmental flows in the
basin, or the quality of water in the river or the aquifer. As a result, they compete with each other
and over-appropriate water from the basin. These objectives are in conflict with the larger objective
of water resources management. This inherent trade off, which is because of defective institutional
design, reduces the effectiveness of line agencies.
Problems are also with organizational structure of line agencies. There is an explicit relationship
between organizational structure and functions (Kumar et al., 2000). While structure does not
guarantee performance, inappropriate structure is a virtual guarantee for sub-standard performance
(Hunter District Water Board 1982:24). As Kumar et al. (2000) notes in the context of Sabarmati
river basin, the governance is based on ad hoc norms of minimum design command area--for
Circles, Divisions and Sub-divisions--rather than hydrologic system considerations such as basin
boundaries. The net result is that different Circles are looking after the irrigation schemes falling in
one sub-basin. Similarly, the same Circle is looking after irrigation schemes in different sub-basins.
The fact that there is no coordination among different circles of irrigation department working in
the same sub-basin greatly reduces the ability to take into account the hydrological system
considerations in planning water systems leading to piecemeal approach to water development..
The consequence is that, water in the basin gets over-appropriated (Kumar et al., 2000).
The minor irrigation wing of irrigation department undertaking large-scale construction of
small water harvesting structures in the upper catchments of large reservoirs in states such as
Rajasthan, Gujarat and Madhya Pradesh is a glaring example of a malfunction, which happens
because of lack of coordination between various wings within the irrigation department. As Kumar
et al. (2000) noted in the context of Sabarmati river basin, in addition to the major and medium
irrigation schemes, several hundreds of small structures were built throughout the basin. They are
basically meant to serve as water harvesting and groundwater recharge schemes. Though the storage
and recharge capacity of individual schemes is very low, put together they make a significant reduction
in the flow of available surface water, which could be tapped by other schemes. But, the planning of
large reservoir and diversions schemes in the basin do not consider the impact made by these small
structures, which were planned and built by the Panchayat Irrigation Circle based on demand from
villages.
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Lack of ability to integrate knowledge from disciplines other than hydrology into water resource
planning compounds the problem. For instance, the irrigation departments, which deal with the
bulk of developed water resources in the country, do not have professionals qualified in environmental
hydrology, hydro-chemistry, agricultural sciences and irrigation economics. Often, observations are
made by experts to change the curriculum of technical degree courses. Training institutions by far
also lack an integrated approach. This is considered to be one of the reasons for the inefficient
performance of irrigation sector in the country even after huge investments both by government
and international agencies (roughly Rs. 167,384crore on developing major and medium irrigation
schemes alone till tenth five year plan).
The absence of a regulatory authority for water resources at the level of river basin or at the
state level is another major issue. The very fact about the economic costs as induced by overappropriation of water in the basin, owing to reduction in stream-flows for ecological and social
uses represent major social costs and these costs can be treated as opportunity costs of not having
institutions for regulating basin-wide water development (Kumar, 2010). But, such approaches of
creating regulatory institutions are criticized by some scholars for the “huge” transaction costs
involved (see for instance, Shah and van Koppen, 2006). There is little realization of the fact that as
water becomes scarcer, such opportunity costs tend to exceed the transaction cost of creating them
(Saleth and Dinar, 1999; Kumar, 2010). Maharashtra is the only state in India which has a water
resource regulatory authority. But, how far this agency is effective needs careful examination as it is
still in the formative stages. In Tamil Nadu, for instance, ‘river basin boards’ were created for Palar
and Thamiraparani rivers in the year 2000, but they became defunct within two years.

4.

Developing Policies, Rules and Organizations for Water Allocation

Policies and Rules for Water Allocation

Developing policies for water allocation calls for a good understanding of the factors influencing:
the demand for water and the human behaviour with regard to water use, including pollution, or the
factors that are capable of altering the socio-economic systems determining the demands for water.
For instance, what kind of policies in inter-sectoral water allocation is required at the basin level if
water is very scarce at the aggregate level? People having a sound understanding of physical (agrometeorological and climatic), socio-economic, institutional and cultural factors influencing the water
demands are required here.
The institutions for water allocation can include state regulations as well as market instruments
such as property rights in water; water tax and pollution tax, water and electricity pricing etc. Deciding
the nature of regulations (whether “top down” or enabling and location specific) and designing
effective regulations require sound understanding of laws, and the complex social systems and
cultures apart from the characteristics of the water-related ecological system which is to be comanaged with water.
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Designing the second type of instruments (market-based ones) requires thorough understanding
of environmental economics, institutional economics and agricultural economics along with technical
aspects of water productivity, water use efficiency and water quality management. For instance,
designing a farm power tariff regime, which is not only capable of producing the desired outcomes
of efficient groundwater use in agriculture but also remaining to be economically viable for farmers
and financially viable for state electricity boards, would need good understanding of economics of
energy production and supply on the one hand and farming conditions and water use efficiency
requirements on the other.
Therefore, doing such analysis would require multi-disciplinary skills. Such knowledge and
skills are mostly not found with civil engineers and electrical engineers, who manage water and
electricity supply agencies, respectively. This stops them from being advocates of policy instruments.
More importantly, there are political and social challenges facing introduction of these instruments,
which are required for achieving water demand management. For instance, electricity pricing is
found to be one of the best strategies to improve the efficiency and sustainability of groundwater
use. But, initiative for power tariff reform by ruling party is often fraught with resistance from
farming lobby, which is patronized by opposition parties (Kumar, 2005 & 2009; Shah et al., 2004).
Similarly, some civil society groups, which promote popular approaches such as community
management of water, decentralized water governance, etc., are also lobbying against the introduction
of market-based instruments.
Agencies for Water Allocation

There is very little understanding about the nature of organizations which are required for
ensuring water allocation that is sustainable, equitable and efficient. This is particularly true in the
case of groundwater, given the fact that the resource boundaries are not well defined; there are
hundreds of thousands of users accessing water from the same source, who are scattered over large
geographical areas; and who are not connected to public systems such as power distribution network
as the case with diesel pump owners.
When problems are of great magnitude affecting large geographical areas, the government
agencies have questionable ability to create such institutions. The current experience of government
agencies and NGOs is mostly with building local organizations, which operate at the level of villages
and watersheds, such as the water users’ associations and watershed management committees. These
organizations are very limited in numbers. There are also problems with the quality of these
organizations, which were created to perform certain management functions. The focus of the
agencies which are promoting these organizations often is on achieving the targets, rather than
facilitating the processes which are essential for institution building (Farrington et al., 1999).
More importantly, research has already shown that most of these institutions are ineffective in
internalizing some of the negative externalities (both physical and socio-economic) the local
management actions are subjected to. Institutions are required at various levels, and they need to be
integrated at the level of basins or aquifers (Kumar, 2000; Kumar, 2007). However, such institutions
are absent both at the local level as well as at the basin and aquifer levels.
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Private sector participation in carrying out various functions is being suggested as a paradigm
shift to improve the performance of water resources agencies. There are evidences from many
parts of the world to the effect that private sector participation leads to improved performance of
public sector institutions in water (Biswas and Tortajada, 2003). But, there is growing skepticism
among civil society organizations in India about the impact of private sector involvement in water
management including water resources management and provision of water related services. Political
decisions to involve private sector in water management are often unpopular and face staunch
opposition from opposition parties and the public alike. However, informal private water markets
have emerged in a big way in agriculture as well in urban sector, in response to growing scarcity.
While they generate some benefits, they also induce large social cost in terms of over-exploitation
of groundwater, provision of poor quality drinking water, etc. The civil society organizations voicing
concern over private sector participation are silent on the informal water markets.

5. Human Resources Development
As per one estimate, the water economy in India is growing at an annual rate of 18 per cent and
the services in the sector are worth Rs 60,000 crore per annum. It is predicted that at least one
million job opportunities are likely to be created in water sector in the next three years in India, as
the demand has picked up for wastewater treatment plants and desalinization plants apart from the
engineering and design of water applications (Source: Deccan Chronicle, May 6, 2011).
The importance of human resource development in managing India’s water economy cannot
be over-stated. This is quite clear from the fact that during pre-Independence era, the British, who
wanted to run irrigation as a business rather than as a welfare measure, started the first irrigation
training college in India. One major issue related to human resource development is the availability
of adequate staff in water utilities. Over the years, the irrigation departments across states in India
union, which is the largest employer of civil engineers, have been reducing their technical staff
strength. While the old staff retires, they are not replaced by newly recruited staff. Many state water
departments (irrigation and water supply) have progressively stopped new recruitment. One of the
underlying assumptions seems to be that since no new additions to the infrastructure, particularly
for irrigation, lesser number of staff should be able to manage the routine works of maintenance
and repairs, thereby, improving the staff efficiency. In fact, with both central and state governments
allocating substantial amount of money for undertaking land and water management works under
the Mahatma Gandhi National Rural Employment Guarantee Scheme (MGNREGS) in a
decentralized format, there is a huge demand for trained technical staff to plan, design and execute
such works.
While “staff efficiency” is considered to be a major indicator of management performance in
various related services, the problem is with the narrow technical criterion being used to evaluate
staff efficiency without giving any due consideration to the quality of the service. In the context of
irrigation, it is the area irrigated per staff, and in case of public water supply, it is the number of
water (tap) connections per staff. Now in the context of irrigation, what is equally important as the
8
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area irrigated is the quality, which comprises adequacy, reliability and timing. In the context of
public water supply, the per capita supply levels (litre per day), quality of the water supplied, duration,
reliability and timing are as important as the number of connections. Obviously, a water supply
system, which provides 24 X 7 water supplies, would require much more staff to run and manage
the system than one which provides supply for limited hours a day.
The analysis of data on performance of urban water utilities belonging to different categories,
viz., metros, Class I cities and Class II cities, shows that the metros, which show remarkably higher
physical performance, are characterized by better staffing (in terms of number of staff per 1000
people) and staff composition and greater investment for operation and maintenance. Therefore, if
we take the metros as the benchmark for performance improvements of urban water utilities, the
smaller towns would need to be equipped with more staff. But, the tragedy of not evolving a
composite criteria for measuring staff efficiency is that as the tendency to reduce the staff continues,
the services deteriorate to such an extent that the “staff efficiency” itself lowers.
Table 1: Comparison of Average Physical, Financial and Economic Performance and Human Resource Profile
of Utilities under Different Classes

Sl.
No
1

Variable

Performance Indicators

Metros
Per capita WS (lpcd)
160.2
O & M cost per MLD (lac Rs)
8.9
O & M cost per capita (Rs)
518.6
2
Water Supply
% of population covered
94.6
(%)
Demand achieved (%)
96.4
Supply gap (%)
3.6
3
Sanitation
Population covered (%)
51.7
Area covered (%)
45.4
4
Solid Waste
Waste generated (ton/annum)
1598.0
Management
% of waste collection
88.9
5
Staff
Water supply staff for 1000 people
0.73
Staff per 1000 connection
12.4
Technical staff in WS (% of total)
21.8
6
Metered
Total tap connections
4667326
Connections
% of metering
51.9
7
UFW
Water Supplied(MLD)
603.7
UFW in %
22.9
8
Treated water No. of Treatment plants
92
% of towns covered
95.5
Source: Analysis based on data from NIUA (2005).
O&M
Charges

Status in
Class I Class II
111.9
86.3
6.9
10.1
274.9
322.3
90.2
89.2
78.4
78.6
21.6
21.4
47.4
51.1
40.7
48.5
136.4
27.2
86.3
79.5
0.55
0.63
9.3
8.8
19.1
17.2
3303030
608735
40.9
33.6
45.1
7.7
13.1
10.9
255
78
62.1
47.7
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In the context of public irrigation, Uphoff (1991) had pointed out that management of irrigation
functions requires many more professional staff than that is required to plan and execute the projects
(Uphoff, 1991). This is particularly in view of the fact that irrigation development is no longer
restricted to just planning and building infrastructure, but encompasses water allocation decisions,
its execution, training of lower level staff of irrigation management concepts, undertaking system
operation, and regular maintenance (Kumar et al., 2000). In the context of drinking water supply,
the challenge today is more of water quality monitoring for checking water contamination, carrying
out regular checks for theft and pipeline leakage, installation of water meters and regular reading,
and operation & maintenance of the water supply system, and water quality management. All these
require not only more engineering staff, but with additional skills and capabilities in water quality
management and water treatment.
The country’s ability to deal with future water challenges can be seriously doubted if one looks
at the number of engineers that all the institutions in India put together produce. According to one
estimate, India produces nearly 200 engineers per million population, against 750 in the United
States, and 500 in China (Source: study by Duke University, North Carolina, USA). There are no
break-ups available to arrive at a correct estimate of the actual number of civil engineers produced.
But, some recent estimates show that nearly 35% of India’s graduate engineers are from information
technology (IT) and a further significant fraction of the civil engineers move to IT sector in search
of greener pastures.
If we make a reasonable assumption that one out of every four remaining engineers are from
civil engineering (with the rest belonging to the other core engineering branches such as mechanical
engineering, chemical engineering and electrical engineering), a one million population has a total
of nearly 32 civil engineers. This is an abysmally low figure, if we look at the requirements in India’s
rural and urban areas. Again, a large number of them today work in the construction industry,
building roads, bridges, fly-overs, railways and airports. Let us assume that fifty percent of them are
engaged in construction industries, thereby making the number actually available for water sector to
be 16.
India has nearly 2.56 lakh villages. The fact is that every village has some provision for water
supply by a publicly managed system, or if absent, is expected to have one in the near future. These
water supply systems can be bore well/tube well/open well with overhead tanks, distribution system
and stand-post, or a few hand-pumps, or distribution system of a regional water supply system. The
communities are not equipped to manage these systems on their own, though there are a few fine
examples of community management in certain pockets in the country. We can reasonably assume
that a water supply engineer caters to a population of 10,000 people, with one or two technicians
under him/her for undertaking the tasks of repair and maintenance. This means, we need at least
1.2 lakh engineers with approximately one for a group of two villages.
Similarly, for public surface irrigation, which cover a net area of around 25 m. ha would require
at least 2.5 lakh engineers based on a simple norm that one qualified engineer would be sufficient to
cover a total net irrigated area of 100 ha, which includes all tasks related to planning, project execution,
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operation and management of the irrigation system, India would require a total of at least 2.5 lakh
irrigation engineers. In addition, if we want to manage millions of ha of watersheds, which become
the catchment of river basins, additional qualified engineers in the field of soil and water engineering
would be required. Let us assume that a total watershed area of 5,000 ha (50 sq. km or 10 average
micro watersheds) would require one soil & water engineer for tasks related to watershed planning,
execution of watershed treatment activities, and supervision of maintenance of watershed structures.
Let us also assume that nearly one third of the geographical area of India form good, well-defined
upper catchment watersheds of major river basins (20 of them), which require treatment for erosion
prevention, soil moisture conservation and runoff regulation. This means, we would require at least
22,000 soil & water engineers. Hence, annually, India would require 3.92 lakh engineers, who can be
trained to perform water management related functions. This means, India would require on an
average, 325 civil engineers for a population of one million people. What is probably available from
the market annually is just 1/20th of this requirement.
Further, one should believe that the technical manpower in public sector agencies in India’s
water sector currently falls far short of this requirement. One could also infer that this staff deficit
would continue for many years to come. The following arguments support this. First: the public
sector in India employed only 75,921 engineers (including 33,331 diploma engineers) in 2002 (based
on responses from 73.1% of the public sector establishments in India, GOI, nd). Second: the
number of employees retiring every year from government departments is nearly 20% of the total
number of employees. The public sector agencies advertised for a total of only 17,507 vacancies for
engineers (including 4663 diploma engineers) in 2005 (GOI, 2008). If we make the optimistic
assumption that the number of new recruits is equal to the total number of employees retiring
annually, the total strength of civil engineers employed in public sector would be in the range of 85
to 100,000.

6.

Training in Water Sector

There are many training institutions catering to the needs of the country’s water agencies such
as irrigation department, water supply department, ground water planning & evaluation agencies,
and water and land management institutions. But, these institutions were equipped to deal with the
issue concerning development of water resources. For instance, groundwater prospecting, geohydrological surveys, drilling technologies, and water level and quality monitoring are some of the
areas on which these agencies undertake training. Hence, they have largely a technical orientation.

1

The CPCB network covers 250 Rivers, 78 Lakes, 6 Tanks, 26 Ponds, 8 Creeks, 19 Canals, 19 Drains and 382 Wells.
Among the 1245 stations, 695 are on rivers, 86 on lakes, 19 on drains, 19 on canals,6 on tank, 26 on pond (a total of 851 for
surface water), 12 on creeks/seawater and 382 are groundwater stations. Water samples are being analyzed for 28 parameters consisting of physiochemical and bacteriological parameters for ambient water samples apart from the field observations. Besides this, 9 trace metals and 28 pesticides are analyzed in selected samples. Bio-monitoring is also carried out on
specific locations.
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The challenge is to prepare these institutions in handling some of the emerging themes in the
sector, such as water resources management, water allocation and water demand management,
which have strong ecological, economic and social focus.
For instance, because of resource and staff constraints, the CGWB monitors very few wells
periodically across the country, and the Central Pollution Control Board maintains very few stations
for water quality monitoring . This severely limits their ability to put together timely management
responses. But, proper engagement of civil society groups in resource monitoring can help increase
the density of observation stations for water levels and water quality, in a cost effective manner.
With the vital database on water resource availability and water quality accessible to the local
community, the concerned actors (like the municipality or an industrial unit) would become more
accountable to them, thereby directly impacting on water governance. But, this would require many
soft skills in managing people.
That the world of professional water resource planners, decision makers and managers is no
longer the same as that in the past has been noted by many scholars. As Priscoli and Wolf (2009:8)
reiterate in their recent work on Managing and Transforming Water Conflicts: “Today, especially in
the context of new demands for integrated water resources management (IWRM), the water planners
and managers have to work in teams involving multiple disciplines, rather than just engineering and
associated technical fields.” Hence, revamping these institutions, with multi-disciplinary focus, to
meet the future challenges is a critical issue. Though this has started happening in limited cases, they
are rather exceptions than the rule .
Building skills for managing water resources is not limited to building the human resource
capabilities of the line agencies alone. It is also essential for the primary users of the resource such
as farmers, urban water users and rural drinking water users. This is crucial for capacity building in
the water sector.
Capacity building of primary stakeholders can be achieved through training. But, the issue is
one of creating adequate number of institutions which are capable of handling this unique task.
There is not much clarity on the nature of institutions which can handle these tasks. Whether civil
society institutions can handle these tasks, if equipped with adequate resources and skills, needs to
be reviewed. Further shortage of essential field equipment for monitoring/extension activities along
with lack of funds at the operational level put constraints on carrying out essential capacity building
interventions.
That said, the types of skills that the primary water users require for managing their affairs are
drastically different from those required by official agencies. For instance, the agency concerned
with institutional financing for micro irrigation (MI) systems needs to know, where MI systems
produce the intended benefits; and what is the system design that will make MI more effective.
Whereas the farmers who want to use the system need to know what type of system (whether a drip
system or a micro sprinkler or an overhead sprinkler) is most suitable for his crops. Similarly, the
agency managing groundwater needs to know the ways to estimate the sustainable levels of extraction
12
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for the aquifers. But, the farmers would be interested in knowing the depth to which the well should
be drilled to get good yields and good quality water. Hence, the contents of the training will have to
be different for different stakeholders and even across areas.
In sum, the strategies for human resource capacities needs to be tailor made so as to suite
respective stakeholders possessing different degree of knowledge, skills, responsibilities and needs.
But, there is a major concern on the limited number of skilled professionals and technicians to
train, educate, and transfer knowledge and experience to different stakeholders.
As a national and local level capacity building efforts, there is need to develop policy dialogues
with all stakeholders in water resources and water services, especially local communities, consumers,
public and organizations that relates to water but are outside the water sector proper, decision
makers and politicians. These efforts shall be able to increase their awareness and knowledge about
their prospective role in water management issues and policy, especially where these affect their
future (Alaerts et al., 1999). But, for effective capacity building and awareness creation among
stakeholders, information exchange, communication and data-sharing are prerequisite.
The social, cultural, technical, economic and natural environment of the water sector is in
constant flux (Wihuri et al., 2003). It must also be recognized that each country and region has its
specific characteristics and requirements with respect to its water resources situation and its
institutional framework. Therefore, operational strategies for water sector capacity building shall be
long-term, with the main objectives of improving the quality of decision making, and sector efficiency
in terms of managerial and operational performance in planning and implementation of water
sector projects (Hamdy et al., 1998). Thus, there is a need for careful planning, designing and
implementation of capacity building activities in order to achieve substantial success in integrated
water resources development and management.
Laying Down the Road Map in Training for Capacity Building

Quickly, the Ministry of Water Resources, in collaboration with the state water resources
departments should engage in regional consultations with various stakeholders, including officials
of government agencies concerned with water resources planning and management, irrigation,
water supplies, watershed management, environment, power supply and hydropower generation.
The government should consult further the NGOs engaged in water sector, private agencies dealing
with drinking water supply, micro irrigation system manufacturing and irrigation pump manufacturing,
consulting firms in water, energy and hydropower sectors, academicians and scholars in water,
energy and ecology, and representatives of primary stakeholders.

2

One example is the Sardar Sarovar Narmada Nigam Ltd., the agency, responsible for implementing the multi-purpose Sardar Sarovar Project in the Indian state of Gujarat, which consists of forest management professionals, agricultural
economists and ecologists in its senior management. These professionals are involved in key decision making with regard
to project implementation. The agency works closely with several grass root NGOs, for resettlement and rehabilitation of
the project affected people (Iyengar, 2011), and for promoting farmer participation in irrigation management in the canal
commands (Kumar and Bassi, 2011).
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The aim of these exercises will be to identify the training needs in the sector, based on the
priorities and concerns expressed and knowledge gaps identified by them. Simultaneously, two or
three research/consultancy organizations need to be identified to finalize the training need
assessments of personnel engaged in different line functions within water sector.
Based on the assessment of training needs and knowledge gaps, national and state level training
institutions could be mandated to design teaching curriculum for professional colleges, and training
modules and training materials on various themes. Subject matter experts also need to be involved
in preparation of training modules and training materials. The organizations existing to impart
training in the specific sectors are often criticized for lack of advanced technical knowledge and
skill orientation to impart training. Wherever knowledge/skill gaps exist, new research studies have
to be commissioned. No doubt, this would be a long-drawn process, but worth making a beginning.

7.

Conclusions

With the advancement of time and growing water scarcity, the priorities for the water agencies
of the country have broadened from mere water development to encompass water resources
allocation and management. Whereas the challenge facing the primary stakeholders of water is to
manage the demand for water, i.e., reducing the demand for water without compromising on the
social, economic and ecological benefits derived from its use. But, the institutional capacity building
of the water agencies has not kept pace with the changing times. On the contrary, the approach of
agencies concerned is becoming largely construction centric. The recent years have seen humungous
investment in the water sector for rehabilitation of millions of existing tanks and ponds, and
construction of small water harvesting systems under various government schemes. But, there is
no focus on capacity building of the agencies which are mandated to undertake this work, which is
necessary for physical, economic and environmental sustainability. By saying this, we do not rule
out the need for building world-class infrastructure for storage, conveyance and distribution of
water, which is essential for solving problems of water shortage facing many parts of the country.
The key to building institutional capacity is framing the right kind of water policies; crafting
the right kind of rules and regulations, institutions and instruments; bringing about the needed
organizational changes in the agencies concerned for water resources management and sustainable
water allocation. The issues faced in this context are: a] building teams of professionals with multidisciplinary skills, which can provide research and expert inputs for policy formulation, institutional
building and design of economic instruments; b] mobilizing resources and skills for creating new
organizations including the development of local institutions, and restructuring some of the existing
ones; and c] raising the overall strength of technical staff in various departments engaged in water
resources development, management and water related services. Finally, availability of sufficient
number of professional agencies which can design and implement capacity building programmes
for various stakeholders is a critical issue.
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Yet, another important factor is the choice of heads of institutions. They could be from any
discipline like public administration, engineering, agricultural sciences, public health, ecological
sciences or social sciences. But, it has to be ensured that they have proven professional acumen and
leadership qualities and are given enough autonomy in their functioning.
The focus of the state and central governments should be on building world-class human
resource base, with trainers, researchers and water management professionals with multi-disciplinary
skills, engineers and technicians to face the future water management challenges. These challenges
lie in framing sound policies and building institutional capacities. Simultaneously, the non-performing
institutions, functioning as centres for patronage, punishment and rehabilitation of non-performing
professionals, need to be closed down. Further, there is an urgent need for a comprehensive
assessment of the available human resources base in the sector in terms of their strengths and
weaknesses, which could prepare the base for an effective capacity building policy.

Acknowledgement
The authors are highly thankful to Prof. R. Maria Saleth, Director, Madras Institute of
Development Studies, who is also a member of IRAP’s Board of Governance and Research Advisory
Committee, for his valuable comments and suggestions on the draft version of this paper, which
were duly incorporated. However, the authors are solely responsible for the errors, if any.

References
Alaerts, G.J.; Hartvelt, F.J.A. and Patorni, F.M. (Eds). 1999. Water sector capacity building concepts
and instruments. Proceedings of the second UNDP symposium on water sector capacity
building. Rotterdam, Netherlands: A.A. Balkema.
Amarasinghe, Upali, Tushaar Shah and Peter McCornick (2008. Seeking Calm Waters: Exploring
Policy Options for India’s Water Future, Natural Resource Forum, 32 (4): 305-315.
Biswas, A.K. 1996. Capacity building for water management: Some personal thoughts. International
Journal of Water Resources Development 12 (4): 399-406.
Biswas, Asit K. and Cecelia Tortajada. 2003. Colombo’s Water Supply: A Paradigm for the Future?
Special Feature, Asian Water, 16 October.
Brown, R. 2004. Local institutional development and organizational change for advancing sustainable
urban water futures. In proceedings of the International Conference on Water Sensitive Urban
Design: Cities as Catchments. Adelaide, Australia, 21- 25 November 2004.

15

CAPACITY BUILDING IN WATER RESOURCES SECTOR OF INDIA

Farrington, J., Cathryn Turton and A. J. James. (Eds). 1999. Participatory Watershed Development:
Challenges for the Twenty First Century, New Delhi: Oxford University Press
Frederiksen, H. D. 1998. “Institutional Principles for Sound Management of Water and Related
Environmental Resources,” A. K. Biswas (ed.) Water Resources: Environmental Planning,
Management, and Development. New Delhi: Tata McGraw-Hill Publishing Company Ltd.
Government of India. n.d. Occupational-Educational pattern of employees in India: Public Sector2002. New Delhi: Directorate General of Employment & Training, Ministry of Labour.
Government of India. 2005. “Dynamic Groundwater Resources of India,” Central Groundwater
Board, Ministry of Water Resources, Government of India, August.
Government of India. 2008. Bulletin on Job opportunities in India-2005. New Delhi: Directorate
General of Employment & Training, Ministry of Labour.
Hamdy, A., Abu-Zeid, M. and Lacirignola, C. 1998. Institutional capacity building for water sector
development. Water International 23 (3): 126-133.
Hunter District Water Board. 1982. Annual Report 1981-82. Hunter District Water Board, New
Castle New South Wales, Australia.
Iyengar, Sudarshan. 2011. Resettlement and Rehabilitation in Sardar Sarovar Project: Policy Evolution
and Implementation, Sardar Sarovar project on the River Narmada- Vol. II, History of
Rehabilitation and Implementation, published for CEPT University Press by Concept
Publishing Company, New Delhi.
Kassem, A. M. 1993. “Water Use Analysis Model for River Basin Planning,” Aly M. Shady. Mohammed
El-Moattassem, Essam Aly Abdel-Hafiz and Asit K. Biswas (eds.) Management and
Development of Major Rivers. Water Resource Management Series: 3. Oxford: Oxford
University Press.
Klomp, R., H. Wesseling and R. Thabet (1993) “Integrated Water Resources Management of the
Rhine and Muese Deltas,” Aly M. Shady. Mohammed El-Moattassem, Essam Aly AbdelHafiz and Asit K. Biswas (eds.) Management and Development of Major Rivers. Water
Resource Management Series: 3. Oxford: Oxford University Press.

16

CAPACITY BUILDING IN WATER RESOURCES SECTOR OF INDIA

Kumar, M. Dinesh. 2000. “Institutional Framework for Managing Groundwater: A Case Study of
Community Organisations in Gujarat, India,” Water Policy, 2(6).
Kumar, M. Dinesh. 2005. Impact of Electricity Prices and Volumetric Water Allocation on
Groundwater Demand Management: Analysis from Western India, Energy Policy, 33 (1): 3951.
Kumar, M. Dinesh. 2007. Groundwater Management in India: Physical, Institutional and Policy
Alternatives, New Delhi: Sage Publications.
Kumar, M. Dinesh. 2009. Water Management in India: What Works, What Doesn’t, New Delhi:
Gyan Books.
Kumar, M. Dinesh. 2010. Managing Water in River Basins: Hydrology, Economics, and Institutions,
New Delhi: Oxford University Press.
Kumar, M. Dinesh and Bassi, N. 2011. Maximizing the Social and Economic Returns from Sardar
Sarovar Project: Thinking beyond the Convention. In Parthasarathy, R. and Dolakhya, R.
(Eds), Sardar Sarovar Project on the River Narmada: Impacts So Far and Ways Forward, 747776. Delhi: Concept Publishing.
Kumar, M. Dinesh and O.P. Singh. 2001. Market Instruments for Demand Management in the face
of Scarcity and Overuse of Water in Gujarat, Water Policy, 5 (3): 387-403.
Kumar, M. Dinesh, Vishwa Ballabh and Jayesh Talati. 2000. Augmenting or Dividing: Surfacewater
Management in the Water-Scarce River Basin of Sabarmati, Institute of Rural Management
Anand: Working Paper 147.
Kumar, M. Dinesh, Ankit R. Patel, Shantanu Ghosh, R. Ravindranath. 2006. Rainwater Harvesting
in India: Critical Issues for Basin Planning and Research, Land Use and Water Resources
Research, 6 (1): 1-17.
Kumar, M. Dinesh, A. Narayanamoorthy and OP Singh. 2009. Groundwater Irrigation Vs Surface
Irrigation, Discussion, Economic and Political Weekly, XLIV (5): 72-73.
Laurence, Peter, Jeremy Meigh and C. Sullivan. 2003. Water Poverty Index: International Comparisons.
Wallingford, UK: Kellee University and Centre for Ecology and Hydrology.

17

CAPACITY BUILDING IN WATER RESOURCES SECTOR OF INDIA

National Institute of Urban Affairs (NIUA). 2005. Status of Water Supply, Sanitation and Solid
Waste Management in Urban Areas. Research Series No. 80, National Institute of Urban
Affairs, New Delhi.
Planning Commission. 2008. Eleventh Five-Year Plan, 2007-2012, Agriculture, Rural Development,
Industry, Services and Infrastructure, Government of India, New Delhi.
Priscoli, Jerome Delli and Aaron T. Wolf. 2009. Managing and Transforming Water Conflicts,
Cambridge University Press, New York.
Saleth, R. Maria.1997. Power Tariff Policy for Groundwater Regulation: Efficiency, Equity and
Sustainability, Artha Vijnana, Vol. XXXIX. No.3. September, pp 312-322.
Saleth, R. Maria. 2005. “Water Institutions in India: Structure, Performance and Change,” In: C.
Gopalakrishnan, C. Tortajada and A.K. Biswas (Eds), Water Institutions: Policies, Performance
and Prospects. Germany: Springer, 47-80.
Saleth, R. Maria and Ariel Dinar. 1999. Water Challenge and Institutional Responses (A Cross Country
Perspective), Policy Research Working Paper Series 2045, Washington D.C.: World Bank.
Shah, Tushaar and Barbara van Koppen. 2006. Is India Ripe for Integrated Water Resources
Management? Fitting Water Policy to National Development Context, Economic and Political
Weekly, 41(31): 3413-3421.
Shah, Tushaar, Christopher Scott, Avinash Kishore and Abhishek Sharma. 2004. Energy-Irrigation
Nexus in South Asia: Improving Groundwater Conservation and Power Sector Viability,
Research Report 70, Colombo, Sri Lanka: International Water Management Institute.
Shah, Zankhana and M. Dinesh Kumar. 2008. In the Midst of the Large Dam Controversy: Objectives,
Criteria for Assessing Large Water Storages in Developing World, Water Resources
Management, 22: 1799-1824.
Sivapalan, M. and J.D. Kamla. 1995. “Scale Problems in Hydrology: Contributions of the Robertson
Workshop,” In: J.D. Kalma and M. Sivapalan (Eds), Scale Issues in Hydrological Modeling.
Chichester, UK: Wiley, 1-8.
Sullivan, Caroline. 2002. Calculating Water Poverty Index, World Development, 30 (7): 1195-1211.

18

CAPACITY BUILDING IN WATER RESOURCES SECTOR OF INDIA

The Energy and Resources Institute. 2006. Green India 2047 Renewed: Growth with Resource
Enhancement of Environment and Nature. New Delhi: The Energy and Resources Institute.
United Nations Development Program. 2009. Capacity development: A UNDP primer. New York,
USA: United Nations Development Program.
Uphoff, N., Priti Ramamurthy and Roy Steiner. 1991. Managing Irrigation: Analysing and Improving
the Performance of Bureaucracies. New Delhi: Sage Publications.
Wihuri, H.; Snel, M. and Wartiovaara, J. 2003. E-conference on Challenges of international goals in
the water sector. Summary Report. Hague, Netherlands: International Water and Sanitation
Centre.
Wood, E.F., M. Sivapalan and K. Beven. 1990. Similarity and scale in catchment storm response,
Rev. Geophysics, 28: 1-18.
World Bank. 2004. Madhya Pradesh Water Sector Restructuring Project Environmental and Social
Assessment. ESA Report. Washington, DC: World Bank.

19

