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TRODUCTION

As global water demand grows over the nexe two decades, India will be one
he most severely affected countries. Its potential supply shortfall could
be 50 per cent of possible demand two decades from now (2030 Water
Resources Group 2009). The reasons behind this severe probable shortfall
clude rapid economic growth, relatively low per capita water availability;
d an underdeveloped infrastructure, both physical and organizational.
Absent mitigating responses, much of the projected shortfall will be
manifested in agticulture. Traditional rain and river-fed agriculeure has
been supplemented by watet StOrage, surface irrigation, and groundwa-
g. The resulting ability to use water in a more assured manner
d with new seed varieties and use of chermical fertilizers and

However, the current pattern of input use is
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__d_t sustainable, not only because its use of water is
cause of negative long-run environmental impacts.

Feconomic growth will also lead to changing demand patterns with
respect to food, in addition to sheer increases in output. This can po-
tentially increase water requirements, but as is discussed later, may also
for shifting to more socially optimal water use
dustrial and urban residendal demand for water

ng Shadow of the Ramlila Stage’, India
http:/fwww.indianexpress.com/news/t :
842849/, accessed on 7 September 201
he Political Economy of the Public D
, in Vikram K. Chand (ed.), Reinventin
Jected Case Studies. New Delhi, Thousan
ons, pp. 266-93. -
of Administrative and Political Corriip
tia', Journal of Development Studies, 18 (3)

provide opporcunities
ractices. Increased in
will also need to be met with new infrastructure.

biic Office; Why the Indian State is No
velopment, 13 (4): 467-497. :
Jomic Role of Political Institutions: Mar
nomic Development’, The fournal of Law,
1): 1-31 :
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ons which helped me in the revision of this essay. As always, Lowea special debt
o M. Govinda Rao, for teaching me so much about Indian federalism. For this
nalysis, T have specifically benefited greatly from his worls on environmental
ederalism in India. Any and shortcomings in this chapter are my responsibilicy.
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A further complicating factor in India’s water future is the sp

mate change. Climate change may affect patterns and levels

perature and precipitation. In turn, these changes can affect grotinds
recharge, productivity of prior investments in storing and chang
water, and other investments in agriculture that complement wate
an input.!
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ederalism and Water Management in India

Ffamework of federalism.? The division of authority under federalism
as advantages in terms of increasing the efficiency of the allocation of
ablic goods by better matching their supply and demand in diverse
iirisdictions, as well as supporting non-economic motives for diversity.
¢ the same time, decentralization increases the potential for inefficient
externalities, conflicts of authority, and loss of scale economies. This is
1 inevitable tension in federal systerms, and is not amenable to any gen-
ral resolution. However, at the margins, and contingent on specificities
of a particular sector or set of resource allocation issues, there can be
possibilities for institutional reforms within the federal system that are
potentially Pareto improving. 'This chapter seeks to develop policy sug-
gestions along chose lines.

To set the srage, the next section discusses India’s situation with re-
spect to the availability and use of warer resources. Complementing this
stage-setting on. the institutional side, the following secdon summarizes
India’s federal institutions, both general and those specific to water man-
agement. This section also relates the general issue of economic reforms
through existing federal institutions—or by reforms of those institutions
themselves—to the specific case of water resources. The next section pro-
vides a selective review of past analysis of federal issues in Indias water
management, drawing heavily on earlier works with M. Govinda Rao
and Alan Richards. Much of this earlier focus was on inter-state river
disputes, though the link to local agricultural use was also tackled. In

articular, this wotk made recommendations for institutional reforms
to make dispute resolution more efficient. ‘The section that follows pro-
vides an update, discussing recent and potential future institutional
innovations. in managing inter-state river disputes, but going beyond
then to consider microeconomic issues as well as ways of ‘changing the
game’, so that the focus is overall water management, rather than dispute
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2 An important precursor of the discussion in this chapter is the compre-
hensive analysis by Mandal and Rao (2005), which examines all the dimensions
of Indian environmental policy; including air poliution and forests as welt as
the many aspects of water management in the context of federal assignments
of authority and resulting implementation issues, One of the significant points
brought out in that papes, which is not touched on here, is the substitution of
judicial activism on environmental protection due to the failures of coordination
and implementation within the executive branch of the government.

ns to summarize and assess the status
the context of multiple layers of govérﬁ
re embedded in a formal constitutiod
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resolution. 'Thus, this section develops the idea of pursuing reforms
the water sector by reforming the federal structures within which:
ter issues are addressed by policymakers. The next section provide
summary conclusion. The crux of the analysis and conclusion of
chapter is that India’s pressing water challenges can potentially be |
ter addressed through more cffective horizontal, as well as vertical; G
ordination among government institutions—the latrer representing t
federal dimenston of government action.

WATER 1SSUES

A good place to start in assessing Indid’s water situation is simply ‘wit
the gross availability of water. India has 2.4 per cent of the world’s tot:
area and 16 per cent of the worlds population, but only about 4 pe
cent of the total available fresh water. The Indian Planning Commissio
(Government of India 2008: Table 2.1) reports domestic estimatés
1,869 billion cubic metres (bem) of total water resources, of which 112
bem are utilizable. This latter figure includes 690 bem of surface wat
a figure which assumes that the requisite storage is built. On the oth
hand, the 2030 Water Resources Group (2009) reports current availab
ity of only 740 bem. In this context, the Planning Commission rep
per capita storage of 213 cubic metres, less than one-fifth of China’s pe
capita figure, and an even smaller fraction of that in major developeg
countries.

On the demand side, the Planning Commission reports curren re
quirements of 813 and 710 bem from two different government SOUrCEs
growing to 1,447 and 1,180 bem respectively by 2050. The latter fi
ure assumes substantial increases in irrigation efficiency. The 2030 Wa
Resources Group, assuming slower increases in such efficiency, estimate:
demand at abourt 1,500 bem by 2030, or twenty yeats sooner than th
higher Indian estimate. Both sources emphasize that the position is wors
than what the aggregate figures indicate, since water availability is uneven
Close to half; or possibly more, of Indid's twenty major river basins servé
populations who are alteady, effectively facing water-stressed conditions.:

3 An excellent survey of the statistics on water availability in India, inchudin
its distribution across the country, is provided by Gaur and Amerasinghe (201

jeralism and Water M;
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carcities, there are
example, the

Within the context of aggregate and regional waterss
s issues that concern policymakers in India. For
(Government of India 2008: 43) lists ten mani-
organized by category:

lops the idea of pursuing reforms
federal structures within which s
nakers, The next section provides
“the analysis and conclusion 6f4
er challenges can potentially b b

ve horizontal, as well as vertical, ¢
itutions—the latter reptesentinig Limited hours of drinking water supply in almost all cities.

. o

ction. : . Lack of progress, or even backsliding, in rural drinking water
availability, with chemical contaminants an increasing problem.
Groundwater declines, raising short-term access costs, and threat-

ening long-term aquifer collapse.

merou
Janning Commission
ations of a perceived ‘water crisis’. These are,

pply and Access
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groundwater by industrial efftuents.

Tncreasing water conflicts of greater complexity, involving differ-

ent types of uses and sources, as well as quality issues.

Cleatly these problems can be dissected and expanded further.t
the problem of industrial effluents is multi-dimensional,

A very recent-—sweeping but heterogeneous—review of many dimensions
of Indias water challenges is conained in the latest India Infrastructure Re-
port (IDFC 2011). Various specific chapters of the report are referenced in the
rent analysis, but our scope is narrower in many ways.

s on water availability in India, inchudin

wided by Gaur and Amerasinghe (201 ib)
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reflecting a variety of activities and locations. Similarly, flooding is affe
ed by changes in the hydrological cycle associated with climate ch:
_as well as industrialization and increased agricultural use of lan
that many processes are at work. In other cases, multiple proble
the Planning Commission list are interrelated effects of what.can
viewed as fundamentally the same cause. This is particularly true of t
irrigation issues (numbers 4 through 6). The irrigation challenges
manifestations of deficiencies in the way that irrigation infrastrucens
built and maintained, which are in turn traceable to deficiencies in’
institutions of governance, including, but not limited to, corrupti ot
fact, an important cause of inefficiency is simply the lack of incenti
for efficient actions, whether of design, maintenance, pricing, or o
aspects of irrigation infrastructure. The problem of poor or miss
centives is also at the root of groundwarter decline, with the cominp
pool problem being compounded by subsidized, even free, electri
for pumping groundwater.? Poor availability of drinking water in
is connected to inappropriate pricing and lack of incentives for inv
ment as well, .. .
If we set aside conflicts, which are in some respects a symptom of:
other nine issues, we can also separate them into problems of the pr
sion of water infrastructure, maintenance of that infrastructure, effi
pricing, and the regufation of externalities. Looked at in this ma
the economics of water issues becomes somewhat clearer. This appro
also indicates that the issues highlighted are themselves symptoms:
system that does not provide proper incentives, whether for constru
tion, maintenance, usage, or externality control. In turn, the soluti

5 'The critical problem of groundwater depletion is finally receiving st
artention, though in the state of Punjab (by far the worst affected), action::
come too late to prevent aquifer collzpse, Gandhi and Bhamoriya {2011a):
vide data and analysis on the state of groundwater resources in India, wi
additional data being referenced in Mandal and Rao (2005). Upadhyay (201
discusses new legal frameworks, including a ‘public trust’ classification
groundwater to replace the traditional idea of land ownership providing
easement to all water under the land—this is, of course, what leads to thé ¢
mon pool problem. While other countries have successfully made this le
shift, it remains to be seen if India will accomplish it. As noted, there is a-co
plex of political and economic institutions supporting the current short:
equilibrivm,

deralism and Water Mana
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y-necd to be sought in redesigning the system rather than trying to

ind locations. Similarly, flooding isa
miore of the same, or to spend more, or to Uy and increase supply

ical cycle associated with climate ch
d increased agricultural use of asi
k. In other cases, multiple proble
t are interrelated effects of what.
rme cause. This is particularly true
hrough 6). The irrigation challenges
n the way that irrigation infrastru :
re in turn traceable to deficiencies
luding, but not limited to, corrupti
efficiency is simply the lack of incen
f design, maintenance, pricing, or o
ture. The problem of poor or missin
groundwater decline, with the COE
1ded by subsidized, even free, eleciric
vor availability of drinking water in
pricing and lack of incentives for i

ligh engineering solutions alone.
wfore we turn to what system redesign might mean more concretely,
ngineering approach’ deserves further elucidation. What we mean
Lis is technical solutions that neglect issues of human behaviour, but
ssues of costs and benefits. For example, the 2030 Water Resources
tip (2009) report suggests ¢hat no-till farming is onc of the most
effective measures for India to meet its projected future demand-
pply gap. Such changes in farming practices may require overcoming
avioural inertia and inconsistencies-—doing so would go beyond the
al ‘technical’ solution. At the same time, technical ot engineering ap-
aches ought to take account of costs and benefits—this is often not
one in weighing policy alternatives with respect to water issues in India.
his context, Figure 7.1, reproduced from the 2030 WRG report, is

structive.

igure 7.1 shows an estimated marginal cost ‘curve’ for increasing
ér availability in India. The left-hand part of the curve represents
tventions that are the most cost-cfective. On the other hand,
right hand side of the curve has the costliest policies. Interest-
oly;, these include large infrastructure, municipal dams, and river
erlinking, Therefore, even without considering behavioural and
céntive issues, one can come up with a very different perspective
the challenges faced by India in managing its water resources than
at provided by the Planning Commission and other government

ich are in some respects a symptom:o
separate them into problems of the pi
aintenance of that infrastructure, cffic
" externalities. Looked at in this m:
becomes somewhat clearer. ‘This api)_f
ighlighted are themselves symptoms
proper incentives, whether for cons
externality control. In turn, the soluti

The water marginal cost curve and the set of policies and actions
sundwater depletion is finally receiving $o fiits least-cost left-hand side raise another important point. Agricul-
Punjab (by far the worst affected}, action - accounts for over 80 per cent of Indias water use. Even though
collapse. Gandhi and Bhamoriya (2011a) liistrialization will increase that sector’s demand for water, agriculeure’s
e will not fall significantly, absent the kind of changes incorporated
the cost curve. In fact, since agriculture’s absolute water consump-
' n by increasing demand for food and

tate of groundwater resources in India; w
in Mandal and Rao (2003). Upadhyay (2
, including a ‘public trust’ classification
litional idea of land ownership providing
and—this is, of course, what leads to the
r countties have successfully made this |
ia will accomplish it. As noted, there is ai

institutions supporting the current short:

will continue to rise, drive
ging consumption patterns as incomes rise, the biggest challenge
 the most critical solutions with respect to water management fie
griculture. In brief, they all involve increasing the water-efficiency
griculture, as well as overall productivity (conventionally equivalent
o Yand-efficiency). This is very different from augmenting water supply
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hrough dams, canals, or pumps.® This is not to say that supply-augment-
g measures are useless or irrelevant, just that they will be insufficient
on their own. In fact, some supply-augmentation may he in conjunction

B ith, or complementary to, efficiency-increasing actions (for example,
§ \frastructure rehabilitation reduces leakage as well as increases capacity).
s The role of technical change also deserves further discussion. Pos-
§ . ble actions across the water marginal cost curve include innovations
E|. : nging from drip irrigation towards the low-cost left of the curve, to

1,600

LInmease fertilizer use
Reduce transport losses

Sprinkler irrigation

750

} \‘Arrj.ﬁca.l recharge
Small infrastructure
Genetic crop development—rain-fed

—Rain-fed integrated plant stress mgt.

--Last mile infrastrucrure
—Genetic crop development——irrigated

esalination on the high-cost right. In specific circumstances, the latter
ption might well be worth considering due to local needs, risk mitiga-
on concerns, or strategic concerns. Hence, the ranking of alternatives
Figure 7.1 is not the only guide to policy choices. However, where
anovations are relatively low-cost, such as seems to be the case for drip
rrigation, there is a strong case for giving them priority in policy think-
ng. To continue with this example, complementary institutional inno-
ations may be required to enable adoption—farmers may need new
types of financing that are tailored to the investment required for drip
rrigation. This could require regulatory changes or additional public
cctor risk management to support new private sector financing. A fed-
ral dimension arises when the regulatory authority is dispersed across
fferent levels of government, and there may also be multiple regulators
t any given level. Much of this kind of institutional innovation is out-
ide the scope of the current analysis but, at the same time, the focus is
on potential changes in federal dimensions of governance structures as a

Rain-fed drainage

Endustrial levers
Irrigated drainage

Rain-fed fertilizer balance

|

System of rice intensification

(SRI)

|

~ Irrigated fertilizer balance

L Reduced over-irrigation

“No-till farming

pecific form of institutional innovation, pushing technical innovation
o the background, but not dismissing it as part of the solution.

* From the perspective of the water marginal cost curve, we can sce
that system redesign essentially includes changing the nature of agri-
calture in much of India. Many of the measures on the left-hand side
of Figure 7.1 involve process improvements. These changes in processes
do not necessatily—or perhaps at all—increase overall labour intensity.
This would, therefore, not be the source of barriers to adoption or inno-
vation. Rather, the issue is presumably one of knowledge and training.

6 1t should be emphasized that dams and other measures may be appropri-
ate for flood control. Also, water quality issues require quite a different set of

policies, though better farming practices can also help control contamination
through excessive ot inappropriate fertilizer use.
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These alternative or improved farming techniques have to be demop
strated and taught. In other words, the constraint is likely to be hym
capital rather than raw labour.” :
All changes in operations can involve switching costs, which may act
barriers to adoption. If there is some randomness in outcomes, due tg
ogenous factors, it can be difficult for farmers to be convinced of the gain
from switching.® These problems are compounded if changes in croppin;
pattetns or crop choices are also part of the shift in-techniques. That ca
mean dealing with new kinds of market uncertainties, and new sup' '
ers and buyers. Production choices (outputs, inputs, and processes)
also be affected by behavioural inconsistencies, particularly with respe
to time. This phenomenon has recently been convincingly demonstrate
for Kenyan farmers’ fertilizer choices (Duflo et al. 2009). Policies: mu
therefore be designed to overcome these behavioural phenomena>10;.
Another perspective on system redesign comes from noting th
many of the issues with respect to water management, as well as-th

t-effective solutions ca|
ordination. Of course, |
isdictions, making stat
anagement. In fact, a re

‘resource matagement

otential common pool |
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gentre—state issue. Ulsi)
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been coordinating ac
nd local. Examining the
One aspect of improv
overnments is the inforr

7 In this context it is worth mentioning, albeit just in passing, the deter]
ration of agricultural extension services at the level of state governments. Ad-
dressing this problem is yet another important item for the Indian economic
reform agenda at the level of the states, buc possibly with a role for the national
government through its ability to incentivize state policies.

8 To return to the poiat in the previous paragraph, an examination of th
options on the left of Figure 7.1 suggests that they are all marked by some degree
of complexicy and the fearning costs can be significant switching costs,

? In the Kenyan experiment, farmers were given convincing demonstr
tions of the net gains of increased fertilizer use. However, many failed to fo.
low through on fertilizer purchases, because they spent money on other thi_ngs
before the time came for applications. The experiment found that free delivery
with an upfront commitment of funds was essentlally as effective as a 50
cent subsidy in overcoming the present-bias of the farmers decision-making:

10 In discussions, M. Govinda Rao made the important point that wat
Is an emotional issue, and this alone is an enormous behavioural factor that
must be incorporated in policy thinking, Several of the chapters in the Indi
Infrastructure Report (IDFC 2011) seem to take the special nature of water fo
granted, bur without necessarily understanding its implications. Rather than
allowing emotions to govern or distort policy, Rao’s point was that pelicy must
ameliorate emotional or affective factors. Thus education is critical in his view;:
and may need to be complemented by visible measures for supply-augmentatio:
or risk mitigation as signals of government concern.
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farming techniques have to be dems;

effective solutions captured in Figure 7.1, do not require inter-state
rds, the constraint is likely to be hiim,

rdination. Of course, many of the problems and solutions cross local
sdictions, making state-local relations an important feature of water
nagement. In fact, a recurring theme in general discussions on natu-
resource management (including forests as well as water and other
otential common pool resources) is the relative merits of state versus
s are compounded if changes in Cl‘Op'pi ' 1] (community) management, with incentive efliciency seeming to
part of the shift in techniques. That our decentralization as much as possible. On the other hand, at the
f market uncerrainties, and new supp | of centre—state relations, the federal aspect of watet management
ces (outputs, inpuss, and processes) ot trivial. To the extent that water basins, both surface and under-
nconsistencies, particularly with res ound, cut across state boundaries, water management is irreducibly
ecently been convincingly demonstrs entre—state issue. Ultimately, decisions about inter-state river basins
oices (Duflo et al. 2009). Policies mu the like have ramifications for water availability and allocation at the
¢ these behavioural phenomena 19, Llevel. In fact, one of India’s policy challenges with respect to water
em redesign comes from noting: th as:been coordinating across three levels of governance: central, state,
- 10 water management, as well as 1d:local. Examining these challenges is a major theme of this chapter.

' One aspect of improved water management that favours higher-level
governments is the informational requirements of innovation. State gov-
nments ought to be more efficient in trying, refining, and demonstrat-
new agricultural practices that improve water efficiency and overall
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20 made the important point that wate
¢ is an enormous behavioural facror tha
king, Several of the chapters in the I
ecm ta take the special nature of water fo
lerstanding its implications. Rather tha
rt policy, Rao’s point was that policy mus
ors. Thus education is critical in his vi
‘visible measures for supply-augmentati
ment concern, :

gricultural productivity. There are successful precedents, through state-

vel agricultural extension services and agricultural universities. Unfor-
nately, the political economy of state policies towards aggiculture has
favoured subsidies that lead to inefficient and wasteful warter use, dis-
riing farmers’ incentives and locking the system into an equilibrium
at cannot be sustained in the face of economic growth. In this case, it
is possible to malke an argument for central policies that improve water

anagement. However, these must be considered in the context of In-
dix's federal assignments of authority, and we return to these later in the
chapter, after describing India’s federal framework and considering how
it has worked in the past, with special reference to water management.

FEDERAL INSTITUTIONS

ia became an independent democratic nation in August 1947 and
4 constitutional republic in January 1950. The constitution explicitly
incorporated a federal structure, with states established as subnational
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the central and state governments with respect to expenditure 4
ity, revenue-raising instruments, and the legislative processes neede
implement either.!? Expenditure responsibilities are specified in sey
union (that is, central) and state lists, with a concurrent list covesi
areas of joint authority. Tax powers of these two levels of :
specified in various individual articles. -
At the state level, revenue authority falls well short of what woi
allow governments to independently meet their expenditure respo
bilities, To some extent, this is a narural outcome of the different drt
forces for assigning revenue authority and expenditure respotssi
‘This mismatch is dealt with through significant inter-governme
transfers.!? The inter-governmental transfer system involves multipl
channels of funding, some ad hoe and discretionary, and others itopli
(for example, subsidized loans). The constitution provided for the's
ing of the proceeds of cerrain centrally levied taxes with the states,
as grants to the states from the Consolidated Fund of India. Recent
stitutional changes (the eighty-eighth amendment, passed in 2000}
simplified the sharing arrangement, replacing it with an overall's

governme

11 Legislative procedures at both the national and state levels, particiila
ly with respect to budgets and appropriations, ate spelled out in detail-in
constitution, and are similar to parliamentary democracies elsewhere, ha
followed the British model, The quality of the functioning of these legisla
institutions has been criticized, but it remains the case that rules of process
followed quite well.

2 Two generic problems with government action in India are underfu
of the level of government that has responsibility for action, and a fack of
ity of assignments. These problems affect water as well as several other puibl
goods and services. In theory, de jure inter-governmental transfers are suppo
to deal with imbalances between expenditure responsibilities and fiscal capaci
at lower levels of government. In practice, transfers do not prove adequate: ‘1h
problem is partly due to distortions of incentives created by the metho
transfers, reducing incentives for own-revenue-raising. There are also poliric
economy-driven distortions at cach fevel of government, which work against.
equate taxation, ot lead ro subsidies for water and electric power. Finally, 50
of the problems of effective government action lie simply with inefficiericie
budgeting and fiscal management processes.
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1993, after decades of debate on decentralization, two constitu-

_amendments (the seventy-third and seventy-fourth) gave firmer
pition, enhanced political status, and potentially greater ex-
ponsibilities to urban and rural local governments. The
dments reduced the state governments’ discretionary control over
tions to gural local government bodies. Local government reforms
changed the nature of tax and expenditure assignments to local gov-
ments by specifying their authority and responsibilities more fully,
it instituted a syscem of formal state-local transfers modelled on
inance Commission component of the existing centre—state systein.
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Article 262.

The first provision makes water a state subject, but qualified by En-
56 in the union list, which states: ‘Regulation and development of
cf-state rivers and river valleys to the extent 10 which such regulation
and development under the control of the Union is declared by parlia-
ent by law to be expedient in the public interest.” Article 262 explicitly
ants parliament the right to legislate over the matters in Entry 56, and
50 gives it primacy over the Supreme Court i
~In practice, the parliament has not made mu
River Boards Act was passed in 1956 to create river basin-level organiza-
Various river aunthorities have been proposed, but not legislated
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instead, river boards with only advisory powers have been o
As a result of the centre’s forbearance in this arena; state governr
have dominated the management of river waters. Since rivers cros
boundaries, disputes are inevitable. The Inter-State Warter Dispu
(ISWD) Act of 1956 was legislated to deal with such conflicts; ang
cluded provisions for the establishment of tribunals,to adjudicate wh
direct negotiations had failed. There have been over 100 docum,
inter-state river disputes in India (Radha Singh 2003), and only’a ha
ful have been referred to tribunals. However, these have involved se,
of the largest tiver basins, and have proved to be quite intractable
after lengthy tribunals and supposedly final awards. :
Details of the issues, prior recommendations, and recent deve
ments are discussed in the next section.
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Given the potential importance of innovarions in agriculture
managing water resources more effectively, one must note that agr
ture is also in the state [ist of the constitution, However, the separa
of water issucs from broader agricultural issues can present challenges
the state level. At the centre, the budget of the Ministry of Agriculture
about twenty times that of the Ministry of Water Resources, 14 Howeve

12 River boards include the Tungabhadra Board, Bhakra Beas Matiag,
Board, Brahmaputra Board, Becwa River Board, Bansagar Control Board;
‘ga Flood Control Commission, Narmada Control Authority, and the Up
Yamuna Board all formed by government notifications or resolutions.

14 While we focus here on the agriculture—warer nexus, Mandal and Ra
(2005: 23) bring out the complexities of horizontal coordination (soriet i
taken up in the section on current developments in this chapter): ‘The W
ter Resources Ministry has.to coordinate with the Ministry of Agriculture
the development of watersheds and drip and sprinkler irtigation systems,
Central Water Commission in the Water Resources Minjstry has to maint
close technical links with the Ministry of Power for the development of Ly
electricity, In matrers related to water pollution, the Ministry has to coordi
with the Ministry of Environment & Forests and' the Central Pollution Co
trol Board since these organisations are responsible for maintaining the qualit
of water. The ministries of Rural Development and Environment and For
also have programmes for watershed development. In addition, the Ministry.o
Rural Development is responsible for a “Million Wells Scheme”, under whi
development of ground water is taken up. The National Drinking Water J
sion is also under the Ministry of Rural Development and it is responsible fo
developing the source of drinking water in rural areas. The Ministry of Indus

oncerned with the plann
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ralis
stuation is reversed at the level of the states, where departments

water resources control Jarge budgets for irrigation infrastructure.

xample, in Andhra Pradesh, the budget for major and medium

Hion is about thirteen to fourteen times that of the entire Min-

{ Agriculture}? 'To the extent that changes in farming practices

effective improvements in water efficiency, water

icy has to integrally involve agriculeure policymakers. Instead, agri-
ture in most states is being driven by extreme subsidies for water and
ciric power, which heavily distort water use (the latter by making it
fficiently cheap to pump groundwater). These pricing decisions are
ven by chief ministers of states, rather than specialists in agriculture
ainistrics. Cropping patterns are distorted as well in this sicuation, and
tortions are perperuated by the political power of downstream buyers
ater-ingensive crops such as sugarcanc.

nterestingly, if one examines a document such as the Eleventh Plan
vernment of India 2008), che first two chapters of the third vol-
“deal with agriculture and water management and irrigation re-

tively. The first chapter on agriculture is replete with discussions
including water user associations (WUAs)

governance of water tesources. Yet the

ond chapter does not reference the eadier discussion at all, reflecting
ndency to treat water management effectively as the management
fge-scale irrigation wotks or food control schemes. It is possible that
s dichotomy between approaches at different scales of water man-
pement prevents efficient strategies from being implemented. There is
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15 Mandal and Raa (2005) provide very useful institutional detail on the
rnal organization of state and local-level irsigation managernent, including
arious job designations and responsibilities. Shah (2011) argues that in
tjarat and other states, the political economy of irrigation management has
s 2 focus on construction, while maintenance is being neglected, leading to
trition in the kind of traditional positions described by Mandal and Rao,

Without any effective substitute.
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with authority over other aspects of agriculture, which remains
government responsibility.

In the broader arena of water management, the central ZOVE
has been playing a greater role through its increased artention 4
development, climate change, and, especially, ‘inclusive growtl’, Wi
describe several aspects of central government policy that are'sh
how lower-level governments can act. The central government h,
asserting itself through national schemes and missions. There ate,
one time, over a hundred central or centrally sponsored schemes,
these are often fragmentary and poorly implemented. More recenitly
central government has attempted to consolidate schemes, or créaté
ones that subsume, but also extend, older efforts. One example of an
national scheme is the National Rural Employment Guarantee Sel
(NREGS), introduced in 2005.16 Other important national-level &
have been the Sarva Shiksha Abhiyan (SSA, Education for All Miss
2001), National Rural Health Mission (NRFHM 2005) and Ja
Nehru National Urban Renewal Mission (INNURM 2005).17 T
culture specifically, a Nationa! Policy for Farmers (NPF 2007) ha
articulated, and a National Mission for Sustainable Agriculture (N
2008) has been launched. The latter, together with a National: %
Mission {NWM 2009), is also part of a National Action Plan on C
Change (NAPCC 2008). These newer developments with respect’ o
ter and agriculture are discussed in the section on current developrix
Earlier too the central government made attempts to coordinate
guide water management, though they were somewhat less than suce
"The central Ministry of Irrigation, the precussor of today’s Minis
Water Resources, outlined a proposed study of Tndia's national wate
sources in 1980, This led to the formation of the National Warer
opment Agency (NWDA) in July 1982, to ‘carry out the water bal

ANALYTICAL REVIEW
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such as identity and eft
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15 In 2009, the scheme was renamed the Mahatma Gandhi National R
Employment Guarantee Scheme. It provides funds for rural works program
designed to provide income support through employment. :

17 Education is 2 concurrent subject in Indid’s constitution while heal
a state subject, creating some tension with respect to federal assignmen
addition, local governments are 2 state subject, and technically transfer:

cal governments must be made by the states. Hence the JNNURM also’s
around these constitutional federal assignments, i

18 Gome states also crt

there was no explicit call
" 19 Gundimeda and H

and US experiences. See
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and other studies ... for optimum utilization of water resources ... This
gency Is a Government of India society in the Ministry of Water Re-

iirces, not a body with any seatutory authority. Furthermore, its scope is
stitutional realities of water allocation.

<chnical and separate from the in
In 1983, the National Water Resources Council (NWRC) was cre-
1. Tts membership includes chief

dbya central government resolutio
“nisters of states, lieutenant governors of union territories, several
tral government ministers, and the Prime Minister as chairman.

his group first met i, October 1985, and adopted a National Wa-
¢t Policy (NWP) in 1987. This policy emphasized an integrated and
: und basis for developing national water resources,
recommendations for institutions to achieve it.
ated out of disenchantment with the adjudi-
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as scheduled for another revision
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g water rights and water disputes

he craditional approach to analysin
19 More recently, economic

is based on legal philosophy and doctrines.
guments have featured more prominently, while behavioural factors

such as identity and emotions (prominent in news accounts of conflicts
and populaddy viewed as giving water 2 special ‘non-economic’ sta-
us) have been incorpotated in academic analysis (for example, Anand
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rovides funds for rural works progi
brough employment. ik
ect in India’s constitution while hea
\ with respect to federal assignmets
e subject, and technically transfer;
e states. Hence the INNURM als

signments.

et the NWP of 1987, although
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.19 Gundimeda and Howe (2008} is a recent example that compares Indian
and US experiences. See also Gosain and Singh (2004) and Upadhyay (2011).
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2004).20 In 2 series of papers, Richards and Singh (1996, 1997 0
2002) attempred to reconcile legal doctrines with economic anaj
order to examine the causes and consequences of water disputes: (T
applied the analysis to the Indian case, as well as to other countries 7}
discussion here draws on those papets. :
Conceptually,

o ‘wealth effects’ do 1
there are no transa

These conditions may
d Singh (2001) discus
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perty rights in water
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ér complication is tha
_.l.'_lf:ei’—statc rivers, the foc

there are perhaps three major positions on the 1
ples by which property rights to water could be allocated. These
tions have been characterized (Richards 1994) as ‘Harmon, His_tb
Hobbes". ‘Harmon’ refers to the Harmon Doctrine, widely used
west of the US, in which the rights of those who own land ar the $O1L
of the warer (for example, where the rain falls, or upstream actors fi
ally) take precedence over others, The polar opposite doctrine, ‘Hist
refers to the position thar the tights of historical users of water, where
they may be located geographically, should take precedence over ot
Unsuwrprisingly, in the case of the Israeli-Palestinian water disputes
raeli spokestnen often adopt such a position,
the investments and developed the water systems, their rights sh
come first. Needless to say, these principles of ‘Harmon’ and ‘History
diametrically opposed in many cases. ‘The thizd allocation principle
penses with any concep of prior rights to water. It says that rights to - of. with the centre mos
ter are what the interested parties agree to: the allocation of ware ‘g o
is the outcome of a negotiation, 2 bargain, in which, inevitably refa
strengths will matter. This is the ‘Hobbes’ principle, which asserts't
the only way to decide the allocation over property rights is to ‘do a de:
The philosophy of the Hobbes principle is translated into
economics of the Coase theorem, which says that gains from tr
can be realized through bargaining,
established. Furthermore, :
allocation of resources resulting from bargaining is, in certain ciit
stances, independent of the initial allocation of property rights. Th
necessaty conditions for the Coase theorem to hold are: -
X :

arguing that since they

1 Note that even if thi

al allocation is indepen
ave income effects—the -
allocational impact in s
22 More broadly, when
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20 Behavioural factors also underpin views that the fundamental problem

of disagreements is one of lack of ‘soodwill’ (for example, Iyer 1994; Mohan
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et complication is that these rights have multip
the focus has been on natiopal and state rights over wa-
resolve or mediate

ter-state rivers,
‘with the centre mostly playing a role in trying to

onditions for the Coase theorem hold, so that the
nitiat property rights, initial rights still
ly staces that these income effeces have

21 Note that even if the ¢
| allocation is independent of the i
ave income effects —the theorem mere
o allocational impact in some circLmStances.
‘22 More broadly, when there is a zero-sum bargaining situation, the driver
agrecment is often the costs of delay in agreement, such as in Rubinstein’s
982) seminal analysis of non-cooperative bargaining, Both parties balance
osts of delay against cheir current best options. For example, the party that will

¢ more from delay will effectively have less bargaining power, and accept a
smialler shate of a given economic surplus.

23 Thé emfihaéilé of the. discussion is on the problems of allocating initial
ater rights. It is important to note that even when righes have been allocated,

“#ransaction costs may still be high, making it difficult to reach an efficient out-

yme. For example, if there are large numbers of rights-holders, coordinating

tpaining among them can be costly; even to the point of preventing a reallo-
ition of resources that would otherwise be efficiency-enhancing. The role of
arkets and organizations, such as water user associations, is precisely to reduce

transactions costs.
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er. goods—though food is now also |
of valuation can also incorporate ecolog
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disputes, rather than asserting rights. What is often neglected, excep
a piecemeal or periodic manner, is that the users of water are individ,
organizations, or localities, and their rights are often ill-defined T
the example of inter-state river disputes in India, Richards ang
(1997) formally explore two level batgaining games, and analyse co
tions under which the sequence of bargaining matters. In the inté
context, the two levels can be the states and localities within the.
This analysis shows that dealing with water rights at the sub-state e
may lead to more efficient bargaining at the state level, This shifis
focus to intra-state water management as an important stepping sti
a more efficient resolution of inter-state disputes. b
One of the practical problems thus highlighted by the theo:
analysis is the poor state of local water management. Individual s
have not created institutions or policies for good water mandger
practices. While there has been some work on water markets and wa
user associations in India (for example, Bhamoriya and Gandhi'2(
Jairath 2001; Saleth 1998; Shah 1993; Upadhyay 2010}, and the
well-developed general theory on local management of natural resour
es (for example, Bardhan 1995; Ostrom and Gardner 1993),: po
atrention in India seems to still be in its infancy (Government of I
2008: chapter 1). Theoretical analyses focus on issues of monitor
enforcement, equity and norms, and essentially on how to over _
free-rider problems inherent in these kinds of collective action: sit
ations. There are diseconomies of scale in such cases, reinforcing’ , definite. There are &
need for microeconomic solutions as a basis for state-level dispute re
lution. Richards and Singh (2001) point out some of the challer
for creating water markets, including the need to recognize the:a
nature of water, and the fact that spot markets must be built o
foundation of asset rights, They discuss problems of information

uncertainty, and the need for regulation to create and enforce the't
of the game.24

In addition to recoy
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<Hows that investment
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twater rights, evenin t
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he allocation of right
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and lack of efficient it
. Based on their cor
cxamined several of t
ng those over the K
lisputes have been t
ed to evolve in the k

at too many Stages <
more and more fully
of a conflictual natu
tion mechanism be |
talcen. Another reco
‘ral of any dispute to
the dispute,26 with
by negotiation befo

24 An analogy comes from financial markets, where regulators such s
United States Securities and Exchange Commission and organizations such
the New York Stock Exchange, manage rules of participation, trading, discle
sure, and so on. As noted in the previous footnote, markets and user associati
can both be viewed as ways of reducing transaction costs, so that mutual gai
from trade can be realized, starting from an initial assignment of property rig

25 The analysis wa
ith the recommend:
26 The ability of €
ing for a state to reqt
Commission’s 19881
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_cum nature of allocating water
Richards and Singh (1997)
he productivity of
wells, and even
nvestments re-

In addition to recognizing the zero
ghts, as well as the multiple layers of rights,
mphasize the significance of investments that affect t
ter, These can include dams, irrigation canals, tube

el bargaining game :
s, and analyse . . .
of bargaining matters. In th TR gricultural and supply chain infrastructure. Stories of i

: ¢ int : .
he states and localities withi th‘e % ated to water that have exacerbated disputes, or been held up by the
. n the st - i . . ; : : T

; with water rights at the sub-stat uncestainey associated with ongoing disputes, are common in discus-
-« of inter-state water disputes in India. Richards and Singh’s analysis

raining at the state level. This shi ons . , . .
ement as an important stepping s shows that investment by one party ina dispute, by changing the relative
ping st affects the efficient allocation of

ter-state disputes. p_foductivity of water use across parties,

ms thus highlighted by the the ater rights, even in tl.le abscn.cc .of dire.ct externalities. Several implica-
al water management. Indivi dual ions emerge from theis a_t.lalysm,‘ including the benefits of agreement oD
¢ policies for good water managem he 'al‘locationl of rights prior © investments, the benefits of cooper:jlt.wc
some work on water markets dfid wa ecisions on m\‘restrr‘lents even where the'n? are not direct externalities,
-xample, Bhamoriya and Gan dhiiag -and lack of efﬁ(n.ent investment as an adcht:cfnal source of costs of delaz};
h 1993; Upadhyay 2010), and e . Based on their conceptual framework, RJcha.rds and Singh (2902)
n local management of natural e examined several of th(_e major inter-state river disputes in Ilndia, includ-
5; Ostrom and Gardner 1993); pol g those over the Krishna, Godavari, Cauvery, and Ravi-Beas. These
 be in its infancy (Government of T .

in

disputes have been the subject of many other studies, and have contin-
inalyses focus on issues of monitoti scuss some of that evolution in the
s, and essentially on how to overc m

ied to evolve in the last decade. We di

hext section. Here we notc the recommendations based on the analysis.
n these kinds of collective action si First, Richards and Singh emphasize that processes and institutions for
: of scale in such cases, reinforcing esolv.ing inter-state river dispun’:s are not suﬂic'icntly well delﬁned‘ or
»nis as a basis for state-level disput cfinite. There are too many options, and there 8 t0o much dus_:cret{on
001} point out some of the chal since water is being
luding the need to recognize th .

of the process. They note that,
ossibility of disputes
hat spot markets must be built on

rilized, there is an increased p

g. They recommend that the dispute resolti-
-y discuss problems of information
egulation to create and enforce the:

ights. What is often neglected, ex
is that the users of water are indivi
their rights are often ill-defined
- disputes in India, Richards and

t too many stages
taore and more fully u
5 a conflictual nature arisin
tion mechanism be better de

fined in terms of the order of the steps to be

taleen. Another recommendation is the automatic and immediate refer-
fal of any dispute t0 @ eribunal if requested by che centre or any party to
26 with the tribunal bound to ratify any agrecrent reache
had delivered its decision.

the dispute,
by negotiation before it

zncial markets, where regulators such.
ange Commission and organizations suc
a{lage rules of participation, trading; dis
:v1c.:us footnote, markets and user associatio
ucing transaction costs, so that mutual gai
from an initial assignment of property rig

ds and Singh {1996), along

25 The analysis was originally presented in Richar
th the recommendations described below.

26 The ability of the centre t0 refer a dispute to 2
was a modified version of a proposal in th

cribunal, rather than wait-
e Sarkaria

ing for a state to request it
‘Commission's 1988 repott.
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A second point concerns the extreme delays that have been
costly feature of the process of resolving inter-state water dispi

India. Richards and Singh identify three components ot dimerisign;
delay: in constituting tribunals, i

g dismissing the state
s become less politic
ently in the past. O
;:cally charged, ambig
ve the outcome view
002) offered recom;
yond inter-state wav

multiple levels of negc

¢imely investments, a

recommendations are

3

the Sarkaria Commission in 1988, and the recommendation, repe
in Richards and Singh, for time-bound decisions was incorporate
amending the ISWD Act in 2002, o

strengthening of the tribunals’ fe
standing was meant to address concerns raised by the Sarkaria Commi
sion. The commission's report had suggested that the centre could
enforce the tribunal award if 2 state government refused to implem
the award. It noted that an amendment of the ISWD Act in 1980
serting a section that provided for an agency to implement a tribun
award, was not sufficient because such an agency could not functio
without the cooperation of the st

amendment, however, it is not clear that enforcement is straightforwa

W to ensure compliance in the absence of feasils

penalties.?” The centre can theoretically deal with a recalcitrant stat

27 State governments have sometimes rejected tribunal awards, as in-
cdse of the Ravi-Beas wibunial and the Punjabgovernment. In this case, th
central government avoided notifying the tribunal’s award to prevent firrth

cterioration of a severely conflictual political situation in Punjab. In the case.
the Cauvery dispute, the Karnataka government sought t nullify the tribun

interim order through an ordinance, ‘Though the Supreme Conrt pronounce

tional, the Karnataka government showed
unal’s interim order, until a compromise

that the ordinance was unconstity
inclination to implement the trib
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- dismissing the state government, but this is an extreme action that
as become less politicall&r acceptable over time, though it was used fre-
gently in the past. Qur argument is that if the rest of the process is po-
tically charged, arnffiguous, and non-transparent, it is more difficult to
sve the outcome viewed as a neutral judicial order. Richards and Singh
002) offered recommendations for institutional reforms, extending
eyond inter-state water disputes, to simultaneously addressing issues of
ultiple levels of negotiation and rights, the need for coordinated and
mely investments, and the political problems of enforcement. These
ommendations are discussed in the section on current developments,
nd updated in the context of the evolution of water management and

extreme delays that have been's
fesolving inter-state water dispuit
v three components or dimens
1 the time taken for tribunals ¢
vell as hiatuses created by atrem
ng the orders of the tribunals:
zette. The third of these is a gene
as well as tribunal decisions. The g
chards and Singh's first recomimicrids
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ns Commission report of 1969;an
- and the recommendation, repe
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olicies in India,

URRENT DEVELOPMENTS

1 another manner at the same
ve the same force as Supreme Co
vlicit, although the original langua
 overruling inter-state river tribun:
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erns raised by the Sarkaria Cofmi
suggested that the centre could n
* government refused to implement
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an agency to implement a tribiin
uch an agency could not function
es concerned. Even with the 2002
that enforcement is straightforw:

ympliance in the absence of feasib
ically deal with a recalcitrant: s¢a

Over time, water issues have become more important in the overall
policy agenda, and feature in agricultural policy, urban policy, and cli-
mate change policy. The history of India’s national approach to water
policy was briefly reviewed in the section on federal institutions. Flere
we examine its recent evolution more closely. An overall comparison of
recent government documents with those from the 1980, for example,
ggests a broader perspective on, and a more integrated approach to
water management. The NWP document of 1987, while quite broad in
ope, gave a high-level view of the issues, expressed in eleven pages and
less than 3,000 words. The updated NWP of 2002 followed essentially
the same approach, albeit with a litdle more detail, and some reworking
ideas to inctroduce or expand on concerns about issues such as institu-
onal mechanisms from the national down to the local levels (including
participatory management}, water quality, and possible private sector
oles in the sector. The 2002 policy also called for amending the ISWD
et of 1956 to ensure timely adjudication of water disputes that were

es rejected tribunal awards, as in-
Punjab’governmént. In this case,
he tribunal’s award to prevent furl
itical situation in Punjab. In the case

 téached through political negotiations behind closed doors. These examples can
e taken as supporting the position of Anand (2004) that depoliticization is
mpossible in such cases. However, we offer an alternative perspective in the

cetion on current developments.

ough the Supreme Court pronount
the Karnataka government showed n
nterim order, until a compromise way
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teferred to tribunals under the act, and, as noted in the s
lytical review, this was accomplished in the sam
‘the drafi NWP of 2012, made ava

is marginally longer than its predecessor. However, it i structured
quite a different manner, teflecting the gradual change in thinking abog
water management challenges in India, I begins with a lengthier
more comprehensive statement of issues, including scarcity, quali
and variability of water fesources; institutional problems of coordin
tion and capacity; and the principles of use and allocarion that shoyle
guide policymaking, Concepts of demand, pricing, and infrasery, T
maintenance also appear to be staed more clearly and saliendy tha
- past documents. Of course, these are the impressionistic observation
a high-level document, and there are humerous questions of detajl t
have to be addressed through implementation, as we discuss furthe

this section. Not surprisingly; the latest NWP draft is quite in tune wi
the NWM, which was introduced in the earlier section

tutions, which will now be discussed more closely.

As noted in the section on federal institutions, the NWM of 200
was conceived of as part of 4 larger,

ing with climate change. The 2609 ;

times the length of the earljer NWP stacements, and is accompanied |

appendices made up of several hundred pages of sub-committee reports
on NWM’s specific aspects. In particular, NWM offers 2 comptehensi
approach to water management issues in India, framed in the context

the challenges of climate change. The executive summary of the compre-

hensive mission documen describes the goals as (Government of Ind
2009: iij); :

ection og water data base in pu

& year.%8

ilable in January of the same yy
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conservation, angmenty
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résources management,
of State Water Policy’.
no further detail is pro
tion of existing water pr
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The main objective of the Nartional Wacer Mission is ‘conservation of wa-
ter, minimizing wastage and ensuring its more equitable distribution both
across and within States through integrated water resources devel
management’. The five identified goals of the Mission are: {a} co

opment and
mprehensive
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and, as noted in the section g
d in the same year,28
available in January of the same.
ccessor. However, it is structupe
the gradual change in thinkingal
ndia. It begins with a lengthier
F_ issues, including scarcity, q
‘mstitutional problems of coor
es of use and allocation that shey
lemand, pricing, and infrastruce
d more clearly and saliently th
e the impressionistic observation
€ numerous questions of detail t
“mentation, as we discuss furthe
est NWP draft is quite in tune wi
1 the earlier section on federal |
1 more closely.
al instirurions, the NWM of 20
, coordinated action plan for dea
NWM’s main document is sever
statements, and is accompanied'B_
red pages of sub-committee rep:orf
ular, NWM offers 2 comprehensive
s in India, framed in the contekﬁ.'o
executive summary of the compre
the goals as (Government of India

iwater data base in public domain and assessment of impact of climate
change on water resource; (b) promotion of citizen and state action for water
-onservation, augmentation and preservation; (c) focused attention to over-
e'xploitcd areas; (d) increasing water use efficiency by 20%, and {e) promotion

of basin level integrated warer resources management.

Overall, NWM’s projects are meant to be coordinated with the na-
rial and state planning effort, which amounts to an indicative exer-
¢ in defining priorities and budget allocations, though often without
fective follow-through in implementation. NWM's implementation
ategy envisages the passage of state-level legislation, as well as capacity
ding at the level of local governments and local water user associa-
fis. Plans to improve data collection and national-level efforts in this
pect through a dedicated mission secretariat are more likely to make
rogress than a top-down process of reaching down to the local level.
is is simply because of an attenuation of incentives as national ef-
orts move down the layers of elected governments and bureaucracies.
owever, a specific two-tier (national-state) coordinating mechanism
s been proposed, with various new committees of politicians and bu-
caucrats (Figure 7.2) (Government of India 2009: 22, box 2).
As noted in the section on federal institutions, NWP of 2002 envis-
ged developing state water policies. Apparently, some states had drawn
up such policies earljer as well. After the NWP of 2002, states cither up-
é[ated.existing water policies or drew up new ones: eleven states currently
ive them. Several of these can be found on individual state government
websites, and they bear dates ranging from 2003 to 2008, or later. In
some cases, these documents are mostly just restatements of NWE with
a few state-specific policies or institutional features added in. In other
cases, they are somewhat more detailed and state-specific. Surprisingly,
the NWM document makes no mention of these existing documents,
let alone providing any inventory or analysis of current state water poli-
ciés. The only mention of state water policy is in chapter 3, on goals and
strategies, whete the fifth goal, promotion of basin level integrated water
sources management, includes as one of six strategies that of ‘Review
f State Water Policy’. This is the only one of the six strategies where
no further deail is provided. The complete absence of any considera-
tion of existing water policy approaches—whether articulated or imple-
ented—at the level of the states, does not augur well for the proposed

ater Mission is ‘conservation of wa
ts more equitable distribution botk
red water resources development and’.
f the Mission are: (a) comprehensive

d between 1987 and 2002, Govern-
> two policies suggest that there wete
were formed, but concree change§-1 :
1e additional institution, designec{ R
lational Water Board created in 1990
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o-tier coordinating mechanism illustrated in Figure 7.2, though it is
whar

tirely possible that new institutions of that sort may be precisely
29

aeeded to All NWM’s vacuum with respect to state-level policies.
urning from issues of vertical coordination to those of horizontal
ordination, NWM itself is under the Ministry of Water Resources,
¢ issues such as watershed development, micro-itrigation, and ‘water
anning for agriculture’ come under the Ministry of Agriculture, so
ordination across ministries is also necessary in NWM. Several oth-
_ministries also have charges that impinge upon water management
- otnote 14). The N'WM proposes incorporating representatives from
e various ministries, as well as the Planning Commission, in a high-
vel steering committee. Whether this will lead to successful horizontal
soordination remains to be seen, but at least there is proximity in status
d physical space in the case of such committees.
. Greater challenges may lie in the vertical aspects of coordination. The
NWM document notes that much of the expenditure and management
quired will have to take place at the level of the states. One of the
_s_ub-committee’s reports (Government .of India 2009, volume 2: 1/65)

oats the idea of incentives to state and local governments for imple-

enting reforms in water management, with a set of possible criteria for

valuation, including subsidy reduction and the creation of new regula-
tory institutions. Cleacly, these ideas are mostly in a formative stage. A
partial exception to this is the Accelerated Irrigation Benefit Programme
(AIBP), which was modified in 2002 to provide incentives to reforming
ates. >0 Th itself involved al assi f dited
taces. e programme itself involved central assistance for expedite

2 Warghade and Wagle {2011) offer a very critical review of both the na-
‘tional and stace water policies, arguing that they have led to centralization and
“to policies that increase inequities in access to water. They are concerned about
he process and content of new state-level laws that create regulatory agencies
for warer use: these are seen as promoting high tariffs for users as a result of
“external pressures from the World Bank. The draft 2012 N'WP scems to make
‘social juscice and equity in water access and use a more salient concern as well,
“but it also highlights water pricing as an option for improving efficiency of use.
It would be interesting to see proposals being developed for water tariffs that
“Favour small users—clearly such pricing can address both efficiency and equity.
30 The AIBP is discussed in one of NWM’s sub-committee reports, but there
is no linkage made to the discussion on the provision of incentives in the main

‘document,
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cooperative institutions for groundwater
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:Stalhczt \:!V:sr eti[cjfihizdo:jrlzgme’ anq ~ Bhamoriya a:nd Gar‘ldhi (2011) provide a recent analysis o‘f the efforts
s of the states, Ty ons: an - _fefnr states in creating WUAs. Andhra Pradesh hats nominally made
nkering with the pIOgran-;njs note e .1rrlgat10n depar.tment accou.ntable to WUAS, wh1cl'f. can have L'1p to
\ded incentive provision € may hy e t1er?, dependmg. on the size of an irrigation prc)}e.ct. ‘The higher
' consist of committees made up of WUA representatives, and there
lections for WUA governance. Maharasheras approach to WUAs
emphasized the operation and maintenance of irrigation canals at a
Jiler scale than in Andhra Pradesh. The authors of this study also sur-
ed perceptions of institutional characteristics and of performance in
< two states, as well as in Gujarar. Their analysis indicates that there
dentifiable features of structure, processes, and governance of insti-
ions that lead to better performance, and insticutional and legislative
iFarences actoss states have measurable impacts on performance. They
411l several institutional design principles: completeness of structure,
enness of processes, autonomy and participation in governance, and
ining and institution building.3? Together these are seen as enhancing
¢ adaprability and successful performance of WUAs.
One further weakness in discussions on NWM is the relative dis-
Aincct between national and state policies on the one hand, and lo-
implementation on the other,34 particularly with respect to linking
‘the way down from river basin to local level management. Richards

and Singh (1996, 2002) had specifically discussed the idea of devel-

50 makes a mention of engagitip §
associations, but the discussion :
ost action is to put in place app
ctions followed by intensive capa
i€ up to lower most level of mag;
i‘xons, urban local bodies, Water 1]
‘India 2009, volume 1: iv), Howe .
ume 2 provide some more detai
user associations. The sub-com;
< to the exbortations of the Nations
¢ and decisive involvement of stike
Associations (WUAs), local bodi
spects of management of irriga
ds funding for WUAs, as well 4
nd supporting legislative changé .
er management also emphasizes the
amples of successful cases, especi.'a'l.
aged for groundwarer techarg

ter and surface water managerien
:h, telies heavily on groundwate

and Bhamoriya {2011b) examine the experience of water user groups that work

watds groundwater recharge through building check dams. Interestingly,
these institutions are under the Ministry of Rural Development, illusuating
yme of the horizontal fragmentation highlighted by Mandal and Rao (2005},
hah (2011) makes the point that individual groundwater extraction without
concern for recharge and sustainability has undermined canal irrigation, and
the potential for bureaucratic conerol as well as cooperative management of that

re 41,200 WUAs in India covering
However, the area covered is a reldt
od area. Other figures in the Minis
almost 57,000 WUAs, covering abots
andhi 2011: rable 9.3), Bhamoriyaa
nizations may differ, and be called

xample. They situate all these typeso
fined objective of ‘participatory irr
also brings out the variety of sizes-dn
broad category of WUAs. :

for groundwater recharge do hot ha
also deal with canal irrigation. Gan |

infrastructure.
33 The framework of the authors is quite different from economic criteria

(section on analytical review) which tend to focus on incentives, information,
and externalities in judging insticutional design. This gap is part of a much larg-
er issue of how to analyse organizational design.

34 This is not to say that there is no atrention 1o thiis issue. For example, the
ub-committee on groundwater management explicitly recommends delegation
echanisms from stare to diserict to local governments and water management
organizations (Government of India 2009, volume 2: 111/25).




234

eralism and Water Manage

oping a hicrarchy of specialized water management associatiop,
Justification they provided for improving water allocation at' th
level before resolving inter-srate disputes was the greater ¢
multi-level batgaining that would result because of this
on analytical review) They also provided 2 second, separ:

ceed along these lines.

rnments that they wo
;‘and indirectly ceding
- The proposed solutior
th respect to water shari
thout tilting power tow
fanagement institutions,-
wn from the national
is multilayered approad
ietarchy in Figure 7.2, the
ng versus operational m;
Richards and Singh’s

tutions are still relevant

fliciency
(sce the

an over-reliance on discretionary

a result, with the pattern of inter-state water disputes as 4 prime exs
of this problem, The solution they proposed was the creation of §
ized permanent institutions to

er basins, and the disp
posing time limits and ¢
s done in 2002, have nc
nflicts (for example, the
lisputes). The idea hete is
eparation of water mana;
manoeuvering, As an analc
entre—state transfers from

specialized water Mmanagement a
context of local WUAs, and fed
ple, Meinzen-Dick et al. 1997)
small groups of farmers, and he higher level is thar of the sha
source. The higher [evel of such a federation of WUASs can provide co obbying and political infl
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as a channel for communication and an aggregator of political voice ents. 3% The linkage to lot
collections of units that would individually be too small. Mei

‘measures is also a crucia

ssociations had beep developed: in
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< In such cases, the base fevel
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anagement institutions.
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water. management association _
E1provmg water allocation at. the I ;
sputes was the greater efficiency. '.
resulr because of this {sec théE s
wvided a second, separare justift
ter management institutions, o5
nbsuming of inter-state waterd
They argued that in India, fode
“in general, has been characterj
llocation, and high influence

ate water disputes as a prime examy
proposed was the creation of speci
sulate the allocation of water 4on

ceed along these lines. One challenge would be the concern of state
vernments that they would be ceding too much power to such bod-
‘and indirectly ceding control of their water resources to the cen-
The proposed solution would uniformly remove a set of decisions

respect to water sharing and use outside the general political orbit,
Hout tilting power towards the centre. ‘Thus, the hierarchy of water
fiagement institutions, with river basin authorities being the next step
wh from the national commission, would continue down to WUAs.
is multilayered approach can be contrasted with the two-level NWM
erarchy in Figure 7.2, though the purposes are different (roughly, plan-
ing versus operational management).

‘Richards and Singh's proposals on national and siver basin level in-
Gtutions are still relevant today. Subsequent developments in the major
et basins, and the disputes associated with them, have shown that
posing time limits and strengthening tribunals’ statutory authority, as

done in 2002, have not been enough to defuse the most contentious
nflicts (for example, the Cauvery, Ravi-Beas, or the reopened Krishna
disputes). The idea here is not one of complete depoliticization, but of
eparation of water management and allocation from broader political
anoeuvering. As an analogy, the Finance Commission which decides on
fitre—state transfers from the Consolidated Fund of India, is subject to
obbying and policical influence, but also has a reputation for following
chnical approaches, independence, and creating and respecting prece-
i1ts.33 The linkage to local user management and efficiency-increasing
measures is also a crucial pare of a potential reform of Indid’s water
management institutions. In the context of the discussion of the Coase

héorem in the section on analytical review, these ideas can be viewed as
36

= of the country, bur with a.grea
wency than the current situatign
the idea of creating a hierarch
ciations had been devefope&'
ions of such associations (for’
such cases, the base level unjte.
sher level is that of the shared, w
leration of WUAs can provide
ining. The higher level can al
L an aggregator of political voic
idually be too small. Meinzen:D)
s of user federations, and noté
fe\‘rels. They do, however, cmphaslz
s In giving WUAs effective orga
the system level. Similar jssues a
to create federations of WUA
), in particular the need to fede
{ control of government irrigation

stitutional mechanisms to reduce transaction costs,

3 Another example at the international level is provided by the Indus Wa-
ers Treaty of 1960, which led to the formation of commissions in India and
Pakistan. These commissions shared information and managed some degree of
coordination and cooperation without being caught in the political tensions
between the two countries.

36 A further idea, albeit speculative in terms of formal analysis, is that re-
ducing transactions costs can increase the net gains from mutually beneficial
ade or bargaining once property rights have been assigned. The poissibility of
rger gains increases the incentive to resolve the conflictual situation of rights

iding an umbrella for actual riv
e legislative framework for sii
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Some evidence for the possibilities and challenges for a feders haree, and rainwate
S . P r rechar;
Water management organizations comes from Narain {2003), wh L rechargs,

terlinking and desalinat

¢ any prioritization of th
e kinds of cost calcularic
roup, Or any other calct
for significant new researc
ging water resources an
5). The additional funds
ng the eleventh Five Year
illion. Half of this amc
ation projects, includiny
f existing irrigation infi
ve-year amount js abou
snnual expenditure, Mic

state-level irrigation departments retain control of funding an
tial allocation decisions. Federations of local user associations hay,
formed to be able to increage their voice, but otherwise lack expli-
thority.*” Hooja (2003) notes that Indid’s relatively new rural local »
ernments (panchayats) have beeg atreimpting to assert control over |
WUAs, to solidify their role in the chain of governance instituti,
However, the panchayats themselves are underfunded and [ack capa
in other ways. In particular, they do not h !
incentives in the main concerns of WUAs, g
Interestingly, in contrast to the case of WUAs, there is a three-tich e
of rusal local governance, going up to the block and district level
the membership of state-level politicians at these higher levels also po
tially connecting local and state government decision-making. Th
not be the best model for federating WUASs, since it has tended to ce
state-level control, rather than provide two-way communication inr am

decentralized governance system. WUAs, on the other hand, have the
tential to provide a more bottom-up structure. Another complication
works against aligning federations of WUAs with the tiers of local gove
ance is, of course, that water systemn boundaries do not match the existi
political boundaries. ‘This discussion highlights the challenges of creatin;
any new hierarchy of specialized water management institutions in India
in the conrext of existing and evolving governance structures. The p

cise way of overcoming these challenges is not mapped out here, bu

important to point out the gap in NWM’s analysis and institutional pr
posals in this regard, The contention in this chapter is that without
vertical coordination of water management efforts that includes the
level, NW/M’s goals will not be achievable. Ar the same time, Bhamori
and Gandhi’s (2011) analysis, summarized earlier in this section, reml_n.
us of the importance of getting the institutional design details right foi
WUAs themselves, before consideting hierarchies of instirutions.

ave appropriate expert

on water issues are 1ot pi
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efforts, albeit with relat
2008: appendix).
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no assessment of what mig
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37 Meinzen-Dick etal. (1997) nore chat government irrigation agences:

cally retain control at the river basin leve and often also at any levels higher
thar of the jocal watercourse, '
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o not have appropriate expertise _ gation projects; including extension, renovation, and mode
VUAs. _ : of existing irrigation infrastructure.*® To benchmark this figure, the
e of WUAS, there is a three-tier five-year amount is about 2.5 per cent of the central governments
.to the block and district level annual expenditure. Micro-irrigation would receive approximately an
ians at these higher levels also por {ditional US$ 220 million under the N'WM scenario. Agricultural
Firnment.decision-making. Th hat make up almost the entise list discussed in the section
WUAs, since it has tended to-cem are not pare of the NWM funding framework, though
¢ two-way commmunication in n the eleventh Plan as the Ministry of Agriculture’s

TAs, on the other hand. havc'.i:h. h relatively low allocations (Government of India
structure. Another complicatio.'
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rnment of India 2007) and NMSA, it is unsur-

Turning to NPF (Gove
tising that they both cover ssues related to improved farming practices,
ncluding better water management. Again, there is little that seems 1o
e concrete in terms of priorities, and unlike N'WM, these documents

do not provide any budgetary guidance, of much in the way of institu-
Hional responses, beyond noting the importance of local action. These
owo documents do not appear to be well-coordinated with the NWM
-document, illustrating some of the gaps in horizontal coordination that
ral government ministries.

“exist across cent

38 A discussed earlier in this section, AIBP fas already attempted 0 achieve
7, well before NWM. Rao and Sen

this outcome, and it started in 1996-9
t of attempts by the centre to incen-

(2011) considet AIBP in the larger contex
tivize reforms at the state level. Their overall conclusion is that such efforts have

had ‘mixed success. The weakness of the NWM document is that it provides
- no assessment of what might be learnt from past effores o accelerate irrigasion
- prajects, ot to incentivize reforms in other sectors of the economy.

}at government irrigation agencies:|
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Perhaps the government proposal that has received the most
tion and caused the most debate has been that for interlinking.
rivers. “The proposal in its best-known form involved two cotnpo
one linking the northern rivers flowing from the Himalayas, and th
ond linking southern, peninsular rivers, The entire plan was projec
cost US$ 125 billion, and was formulated under the NDA governy
in 2002, but received continued consideration under the UPA gb\(‘
ment that came to power in 2004 and was re-elected in 2009, Whijs

plan in its full form has been dropped (Dancewithshadows.com 200
Indianexpress.com 2009}, the possibility of implementing some of

links remains aljve, Specific river-linking projects in the south have.
approved, and Tamil Nadu’s DMK

.The mission also in
rnment of India 2008
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that state, In keeping with our earlicr discussion, it scems there ape

answered questions about the cost-benefit analysis of intetlinking,:

for the most water-stressed regions, especially without considering
alternative of conservation measures

efficiency. NWM is almost totally sile
a single passing mention.

Finally,
NURM s

roads,

nton river interlinking, apart fro

we briefly discuss urban warter use and infrastructure, 32 J
concerned with urban infrastrucure generally,

though excluding power and telecommunications. ‘Th
effort, the central government is

cities. Again, this is technicall

TNNURM ate not tk
water-marginal cost
‘broader economic an
the need to prepare i
try, and issues of wat
“though ultimately ac
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" While JNNURM
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of Water Resources |
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of suggestions. The t
of India 2010) prov
academics and indus
* trestate relations th
ommended that ah
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rough this
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y through state governments, to respect.t

(1) Urban renewal, thar is, redevelo
widening of natrow strects,
lishments fiom non-confor,

pment of inner (old) city areas [including

shifting of industrial and comimnercjal estab ':
ming (inner ciry} areas to conforming (outer
city) areas to reduce congestion, replacement of old and worn our pipes:

tenewal of the sewerage, drainage, and

by new and higher capacity ones,
solid waste disposal system etc.].

39 Several chapters of IDEC (2011) cover aspects of this topic in some det:
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The mission also includes water and sewerage more specifically (Gov-
inment of India 2005: 10):

| that has received the mos
s been that for intcrlinkiﬁg
n form involved two compo
1g from the Himalayas, and ik,
5. The entire plan was proj:e. :
ated under the NDA govern
sideration under the UPA'gb
| was re-elected in 2009, Whi
:.d (Dancewithshadows.com. .00
.Jlity of implementing som. .
ing projects in the souch hav " v

a key UPA constituent par at the
cts that would bring more s falls. Sanitation and waste management are viral needs in

‘discussion, it seems there an o water is below the levels available in cities in comparable
nefit analysis of interlinking JNNURM channels funds to municipal govern-
specially without considering ¢ adequate tax revenues of their own, and which
and measures for increased w: dequate transfers from their respective state
ton river interfinking, apafé:f;:o governments. Some of the larger cities are in a position. to raise funds
s " - investments through municipal bonds, but thae channel is relatively
hderdeveloped in India. Overall, while measures that are enabled by

NNURM are not the most cost-effective in terms of India’s aggregate

water-marginal cost curve (Figure 7.1), they make sense based on a
the driver of [INNURM is

roader economic and social calculus. Finally,

d to prepare Indids cities for continued urbanization of the coun-
ues of water availability are peripheral from that perspective,
actions elsewheré in the economy will be required to

“(2) Water supply (including desalination plants) and sanjtation.
(3) Sewerage and solid waste management.
'{4) Construction and improvement of drains and

storm water drains.

The mission also covers community baths and toilets in urban slums

as these projects also have a water supply component.
In terms of mitigation options for Indias potential water shortages,
ban water supply and sewerage is a necessary corollary of growth, but

same time is not a critical contributer to future potential short-
urban India,

here access t
eveloping countries.
iencs that may not hav
te often not receiving a

et use and infrastructure,

frastructure generally, inclu
:l.e(lzommunications. Through'
iding project-based assistarice
state governments, to respect
sovernment being a state subj
tralization in the Working'é |
newal also includes warer suppl
Government of India 2005: 1

the nee
try, and iss
hough ultimately
release enough water for urban expansion.
~ While JNNURM has been in operation for several years, NWM and
the broader action plan for climate change are very much at the stage of
conceptualization and discussion. The Government of India approved the
NWM charter in July 2011 (iGovernment 201 1). Meanwhile the Ministry
of Water Resources unveiled a draft of a new NWP in January 2012. A
series of consultations took place in 2010-11, eliciting a wide variety
of suggestions. The background note for the consultations (Government
of India 2010) provides useful perspectives from previous reports from
cademics and industry associations, as well as from a committee on cen-
tre—state relations that, reminiscent of the Richards and Singh ideas, rec-
ommended that ‘ hierarchical but coordinated set of watershed agencies

-of inner (old) city areas [including
industrial and commercial estal
r city) areas to conforming (outer;
ement of old and worn out pipe
val of the sewerage, drainage, an

Ty
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aspects of this topic in some déta
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need to be set up by joint action of the Centre and States and parti into state and loc

tion of local bodies with inter-State basins as the focus.” in many other sect

‘progress, bur only
-of the biggest gap:
“management thro

“dination as well a
India faces severe but potentially manageable challenges with respect state river dispute

water resources over the next two decades and beyond. In the section : probably are best
water issues, we outlined the magnitude and multiple dimensions of “menc and away fi
challenges. We also noted that relatively low-cost measures could P
vide significant benefits in terms of increasing effective water avai[éb vertical coordinat
Of course, aggregate water availability is just one aspect of the proble . The analysis ir
with access, quality; and variability all being complex dimensions of v it is not clear that
ter resource management. Systematic treatment of the range of issu ment of institatic
with respect to water resources is a chaflenge prior to the difficulties - ent states will rec
implementing solutions to problems. _' ~ for many decade
One of the biggest hurdles in tackling India’s water manageme “opportunities fo
challenges is the creation of appropriate insticutions for analysing prob In particular, th
lems and implementing solutions. Overall, the Indian government : participatory wi
sponses ro current and future water challenges have been quite broad b - ited, so the buils
rather superficial, and only now display the beginnings of an integr  place. One posi
approach to water management. The quality of analysis of specific is . creation and pr
with respect to managing water tesources is higher than in the past; ever, it is not ¢l
prioritization and rigorous cost-benefit analysis remains to be acco to manage loca
plished. "Thus, the ideas and analysis that can guide institutional ref; * sources as well
still need to be developed and clarified. The sections on analytical revie ~ can be provide
and current developments in this chapter offer some possibly fruitF *berween politi
ways of thinking about the problems faced by India’s water sector, a5 “ment. As haslll
well as potential institutional reforms that might creace structures with. tempting sty
which the problems can be tackled. A key conceptual point in the section - WUAs, and n¢
on analytical review was that national and state-level reforrms for wat - : started compa
management will be sub-optimal without prior attention to improving lessons for ins
local institutions of collective action with respect to water resources. . “policy docu
'The federal dimension of water resource management has been recog- hot enough at
nized in the past, given the facc of Indid’s many intet-state river basin - Horxizonta
However, this recognition has not been complete with inadequate - sponsible for
tention to state and Jocal level policies and allocation mechanisms. F task in form
with increasing recognition, transtating national policies and strategi

CONCLUSION

opments in this
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