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Ecologically and Socially Embedded
Exchange
‘Gujarat Model’ of Water Markets

Groundwater markets are highly developed in the state of Gujarat, as a result of which the
Guijarat experience has been upheld as a model of how markets can enhance access to
irrigation. This ‘Gujarat model’ rests on key assumptions about being able to shape and

construct markets through policy intervention. In this paper, empirical comparative data on water
markets in two villages shows instead that exchange processes are shaped by: hydro-geologica
factors which influence the risk of accessing water and the fixed costs of drilling wells; path
dependence in the construction of irrigation infrastructure (wells and pipelines); and historical
precedent and social norms which determine the institutional rules under which water is sold.
But actual patterns of exchange rate shaped by complex local institutions. To understand how
terms of exchange are structured and shaped over time requires attention to the micro-analytics
of how real markets for groundwater actually function. Accordingly, the paper analyses
local informal norms of exchange, and explores how they change over time.

Navroz K DuBasH

[ as ameans of ensuring broad and equitald&plaining these institutional forms, this
Introduction access to irrigation [Shah 1993]. paper is a first step toward understanding
In this paper | argue that the pendulunthe micro-analytics of how real markets for
wo decades ago, scholars of Indiamas swung too far in the other directiongroundwater function, how they are gov-
irrigation noted that the risk assoClaims for the efficiency and equity beneerned and with what effects.
ciated with accessing large quantifits of groundwater markets have an inad- Why is this important? Groundwater
ties of groundwater, the lumpiness an@quate empirical grounding, and are basedigates over 50 per cent of India’s irri-
costliness of investment in tubewells, andn a ‘one size fits all' model of watergated land, and this proportion is growing.
the difficulties of transporting water overmarkets that is insensitive to how groundEmpirical studies record some form of ex-
uneven terrain excluded the effectivavater markets are shaped by natural, sociehange of groundwater in Gujarat, Punjab,
private development and management aind historical factors. In particular, manyUttar Pradesh, Andhra Pradesh, Tamil Nadu
India’s vast groundwater resourceghat proponents of water markets base theaind West Bengal. Since groundwater is an
groundwater development should be thelaims on assumptions that water markeisnportant source of irrigation in India, and
exclusive province of the state is a vievfollow the price-clearing and competitivesince markets for groundwater are a signi-
that has been proved wrong. By 1985-8Gnarket postulates of neo-classical ecdicant and growing means of accessing
private tubewells outnumbered publicnomic theory. irrigation, policy-makers must have an
tubewells in the state of Gujarat by a factor Drawing on two detailed empirical caseappropriate empirical basis for understand-
of three, a gap that all indications suggesttudies from Gujarat, | show that systemsg these markets. Among these cases, the
has since widened considerably [Govermef exchange for groundwater are oftemarket for groundwater in Gujarat has
ment of Gujarat 1993]. Privately ownedgoverned by complex local institutions,been most comprehensively studied and
dug wells outnumbered publicly ownedand that these institutions do not correwidely cited, and is considered to be the
dug wells by a factor of 719. More recentspond to those of the self-regulating markenost ‘developed’. Much of this work has
ly, driven by reports of seemingly vibrantmechanism. Instead, opportunities fofollowed the pioneering lead of Tushaar
markets for groundwater irrigation, parti-exchange are structured by hydrologicaBhah, who first brought widespread atten-
cularly in the state of Gujarat, other scholfactors and by historical contingency. Agion to the existence of water markets and
ars have enthusiastically proclaimed tha result, markets can vary in their ‘thick-also was instrumental in exposing the links
benefits of the private development ohess’ and in the institutional forms thatoetween rural electricity policies and
groundwater in conjunction with marketsgovern exchange. In spelling out andyroundwater use. Understandings of water
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markets and policy prescriptions drawn Figure 1: Ratanpura: Wells, Pipelines And Irrigation Zones
from his ideas revolve around the question
of how to promote greater competition in
these markets [Shah 1993]. The implicit
assumption is that competition can be
created by outside intervention, and that
more competition will lead to more effi-
cient and equitable outcomes. These are
important and influential conclusions, and
since they emerge predominantly from the
Guijarat case, this is an appropriate state
in which to test these claims.

A second reason is the importance of the
Guijarat experience to international discus-
sions of groundwater markets. A recent
compilation of experiences with water
markets distinguishes between ‘formal’
markets where enforcement of the trade
occurs by recourse to formal legal and insti-
tutional measures, and ‘informal’ markets
where it does not [Easter et al 1998]. Also,
formal markets are often for water rights
rather than volumes of water. The descrip-
tion of these ‘informal’ markets for vol-
umes of water in the absence of clear
property rights over it, and enforced by
local rules, draws heavily on the Gujarat
experience and particularly on the work of

Shah. Thus. itis important to examine the dug cum bore well tube well pipeline Village boundary village settlement
Qularat .eXpe“en.Ce frO.m the perspectlve Oéource: Village outline: District Land Records Office, Mehsana, Gujarat.
international policy discussions as well. Well, pipeline and irrigation data are from surveys carried out in Ratanpura in 1995-96.

With regard to the degree of ‘formality’
of water markets in Gujarat it is importantTushaar Shafi.In the main body of the addition, his work has mostexplicitly drawn
to note simply that groundwater use irpaper, | turn to a detailed comparison of twehe link between conditions of groundwa-
Indiais governed by a legal framework thavillage level water markets as a basis faler access and use and electricity pricing
ties rights to groundwater to land ownerdiscussion of these theories. | conclude bgolicy, although the policy implications of
ship. However, there is no legal limit torevisiting the theoretical debate, and discugiis results remain controversial [see, for
the amount of water a landowner can dravsing the policy implications of the findings.example, Bhatia 1992].

Hence, markets for groundwater in India At the heart of Shah's work on ground-
take on this ‘informal’ aspect where they 1] water markets is a model of water markets
are not based on well-defined property Theories of Groundwater as an oligopolistic structure. He appropri-
rights and are regulated by informal insti- Markets ately points out that low well density,
tutions rather than by formal ones [Singh compounded by uneven topography and

1990]. Although there are ongoing discus- Neoclassical economicdhe most in- the potential for seepage losses restricts
sions over legal dimensions of groundwafluential approach to the study of groundthe possible set of buyers who purchase
ter rights | do not pursue this topic furthemvater markets in India is the neoclassicakater from a given well-owner, and lends
in this papef economic analysis of Tushaar Shah [Shakell-owners a measure of market power.
In addition, the very significant concern1991, 1993; Shah and Ballabh 1997; ShaBtate mandated spacing restrictions can
of groundwater depletion in Gujarat isand Raju 1988]. While others have writterimit entry and thereby reinforce this power
outside the scope of this pagevillage about the importance of groundwater ifShah 1993, 73]. The price of water sold
level institutions as described here aréndia’s irrigation mix, notably B B Vohra is explained by the degree of monopoly
designed to address an allocation problen1982) and B D Dhawan (1982, 1988power and the marginal cost of pumping
rather than one of overall extraction which.993, 1995), much of their work haswater® In addition to driving up the price,
must be addressed at the scale of the entaiesumed that the large and lumpy investnonopoly power can affect the quality of
aquifer. However, any solutions to thements necessary to access deep groundvervice — the adequacy and reliability of
sustainability problem should be informeder requires active state intervention. Shasupply, for example — provided by water
by an understanding of village level insti-was instrumental in drawing attention tcsellers since buyers have no recourse,
tutions of the sort spelt out in this paperthe success of private exploitation oflthough this insight is not represented in
In what follows, | briefly describe three groundwater in conjunction with activethe model. The normative implications that
sets of literature on groundwater marketgroundwater trade in productively accessfollow are that public policy should be
beginning with the influential work of ing groundwater from deep aquifers. Inaimed at reducing the monopoly power of
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water sellers, which will lead to a moredevelopment” that with the onset ofmined, with the emphasis on an under-
competitive, and hence efficient, marketnaturity “gives way to one or two standardstanding of the differential consequences
inwhich the rent captured by the seller willand widely used contracts; and outrighticross class of access toirrigatiéRower
be reduced to zero. cash payment gains precedence over crgpd its exercise is a central analytical
The policy lever for bringing about this sharing contracts” [Shah 1991: 52]. Butategory for her approach.
change is electricity pricing. Shah advothere is no explanation nor evidence cited Wood’s (1995) study of the emergence
cates a flat rate for electricity based offior this evolutionary thesis, and the emef pumpsets in Bihar is a good example
pump horsepower rather than a per unirical record suggests that non-cash transf this approach. In contrast to Shah who
rate (a policy since adopted in Gujarat) tactions are widely dominantand stubbornlyooks at exchange primarily through the
encourage pumping and spur competitiopersisten The strength of the economicsdeterminants of price, Wood is concerned
among sellers [Shah 1993: 93-§3h ad- of information approach lies in asking thewith conditions of control over and access
dition, he proposes a progressive increagpiestion: what explains the choice ofo water. He finds that access to water
in the flat rate as pump horsepower ineoexisting contract forms in groundwatethrough exchange is critically dependent
creases in order to provide a disincentivexchange, and in particular, the prevalencen a water buyer’s structural location in
tolarge pumps as acheck againstoverpurand persistence of share payments faocial networks. Thus, while there is a
ping. Finally, he calls for careful managegroundwater? myth of a single universal price of water
ment of power supply, by which he means In arare study of water contracts, Aggarwithin a village, an ability to pay, the price
ensuring timely water supply when farm-wal (1999) examines water share contractfoes not guarantee access to water, and,
ers need it most — during the summer, argk a solution to a ‘double-sided’ incentivenoreover, real prices are lowered for
during the daytime — combined with raproblem — providing a seller incentive forfavoured clients. Access is decided on the
tioning of power supply, to provide incen-timely water supply, and a buyer incentivebasis of “moral circles of proximity”.
tives for efficient use of water and to limitto provide appropriate labour effort. A Moreover, Wood locates water exchange
over-exploitation of groundwater. share payment for water then represenis the broader context of agrarian exchange
Criticisms have been levelled at Shah’'s trade-off which provides both somesystems by noting that well-owners, in an
work on at least three grounds. First, oincentive to self-monitor — sellers in theirexample of “interlinkage” of contracts,
the topic of electricity pricing, as long asprovision of water and buyers in the apuse their control over water to negotiate
rationing of electricity is the constrainingplication of labour and other inputs. Al-enhanced or additional access to the land
factor as is currently the case, lowerindernatively, share payments could be seesf buyers and to their labour at peak
marginal costs to near zero will make nas a trade-off between spreading produdemand times. Finally, he places the con-
difference to the amount pumped. Election risk between the buyer and the selleditions of access for water within the context
tricity tariffs only become relevant to theon the one hand, and providing the buyesf markets for access to labour, bullocks
decision on pumping when price rathesome incentive not to shirk in applicationfor ploughing service and other variable
than quantity becomes the constrainingf labour on the other. Aggarwal (1999),jnputs which show many of the same
factor [Tata Energy Research Institutdbased on research in Sabarkantha districharacteristics.
1994: 26-31]. Second, critics argue thain Gujarat, finds more evidence for the first Janakarajan’s work in Tamil Nadu
fixed rate electricity pricing has led tothan the second hypothedfs. [Janakarajan 1993, 1994] reinforces the
inefficiently high and wasteful use of water The major strength of this approach ismportance of exploring contractual de-
over time! Moreover, the costs of thethatit highlights the importance of risk andtails by providing specific examples of
resultant draw-down of the water table arenformation in agrarian markets. Thus, irhow control over water can be used to
disproportionately borne by the pooresthe case of water markets, Aggarwal'$uttress social and economic power. He
who are unable to chase the water tablgork singles out the importance of ensurfinds cases where water purchasers are
[Bhatia 1992; Dubash 1998]. Third, theing timeliness of water supply, a particularequired to perform unpaid or underpaid
underlying oligopoly model of Shah'’s characteristic of irrigation provision, as aabour services such as operating the pump
analysis has been described as simplisteentral element in structuring water conand irrigating the well-owner’s field.
and incomplete because it does not adracts. This is a significant advance oveMoreover, buyers are often tied to particu-
equately account for the spatial dimensioShah’s approach, which glosses over thiar sellers by village norms that limit supply
of markets, hydrogeological factors andexistence of multiple contract forms. to contiguous plots and by a seller’s ability
incentive and information problems which Its major weaknesses lies in the narrowto refuse conveyance of water through his
shape contracts for purchase and sale péss of the question —limited to explaininglot to other possible suppliers. Finally,
groundwater [Palmer-Jones 1994]. Theontractual form — that information eco-Janakarajan documents “triadic” relations
next sub-section deals with an approachomics asks, the lack of attention to hiswhere sellers receive credit from merchants
that centrally addresses the last of thederical and social context which limits theon liberal terms, in exchange for which
missing elements: information and incenexplanatory power of the approathand they exercise their power over buyers to
tive problems. the lack of attention to the social basis obenefit the merchant by requiring buyers
Economics of informationShah’s ap- power in contractual relations. to sell their output to that merchant, usu-
proach provides no insight into the wide Political economy In an overview of ally at a discount4
range of transaction forms observed impproaches to the study of irrigation in The central analytic variable for the
groundwater markets. For example, héndia, Bharadwaj (1990) describes a propolitical economy approach is the exercise
dismisses complex share payments fatuction relations approach as one thaif power, and its exercise is the main
watef and in-kind transactions as an arexamines the historical and social contexdeterminant of conditions of access to
tifact of “early stages of water marketwithin which access to irrigation is deter-water. This is undertaken in a sophisti-
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cated manner in Wood’s work, andcompetition in Paldi than in Ratanpura. Looking firstatland, Table 3 shows that
Janakarajan’s work adds interesting corFhis empirical paradox guides the detailethnd is considerably more fragmented in
tractual details that illustrate how controldescription of the two villages, and pro-Ratanpura than in Paldi and that the av-
over water is used to extract surplus. Botkides the thread for the discussion of thecerage plot size is much smaller in the
analyses document instances where powees of groundwater exchange that followstormer than in the latter.
relations curb or limit access, but fail to | begin with a brief description of the It is, however, in the irrigation infra-
directly engage Shah’s contention thapatterns of ownership over land and wellstructure — the number of wells, their loca-
access to water through markets can leaweeach village. | then describe the structurgon, and the number and density of pipe-
buyers better off than they otherwise woulénd functioning of groundwater exchangéines from well to field — that the two cases
be. I argue that the point is not to develom the two cases in terms of their marketeally diverge. This divergence is best
blanket arguments about whether watéarchitecture’, density, and terms of ex-llustrated by maps of each village which
markets do or do not work, but rather tahange, and seek to explain the differenceshow the area farmed by each village, and
look at how and why they work differently among the two cases. functioning wells and pipelines (Figures
in differentlocations, under differentsocial If land is a good indicator of power in1 and 2). In Ratanpura, a relatively small
and hydrological circumstances and wittagrarian societies, then both Ratanpunaumber of wells are clumped along the
what effects. This is what | turn to nextand Paldi are societies with deep infiver that cuts through the village, most of
equalities in power relatiord$.In Ratan- which have access to a large command
[l pura over a quarter (29 per cent) and iareathrough a complex and dense network
Two Case Studies Paldi, almost half (47 per cent) the houseaf pipelines. The command areas of the
holds are landless (Table 1). Moreoveryarious wells therefore overlap leaving
With few exceptions, the field researchand ownership is strongly fragmented byconsiderable scope for competition. The
on groundwater markets thus far has failegaste in both villages. As we would expect S
to lay out a consistent framework withinfrom land ownership patterns, tenancy is Tab'eg D'Str'ggt'olr‘ggflLa”d
which to describe field observations, withconsiderably more prevalent in Paldi than Wn(ePrzr Ic%nt)
the result that the existing studies privileggn Ratanpura. In both villages, tenants are . - .
one or the other perspective. Thus thgredominantly drawn fromthe lower casted.%Pu/ation Percentile  Ratanpura  Paldi

neoclassical approach looks only at how Turning to ownership of wells, Table 2062910 g 8
price is_mediated, the new insti_tutionak,hows that well-ownership is skewed%o:eo 13 6
economics (NIE) approach examines exoward larger land-owners in both villages89-80 22 28

. i 80-1 1
clusively contract form, and the politicalHowever, in Ratanpura, there are a fairo o 6 e

economy approach tends to focus on th@roportion of medium sized farmers (5_1_Note: The procedure used to compile this data may

! . . exaggerate the number of landless
exercise of power with the result that othe10.0 bighas) who do not own wells, and houé’eghoms, since some households may

interesting dimensions are missed. In thiseveral smaller farmers who do. By con- have de facto control over land if not de jure.

. . . . . Source: Land hip is compiled fromthe 1991
section;® | use a more inclusive approachtrast, the divide between well-ownership” ™ LaTiRicheg landonnership sensus data

that selectively adopts insights from alland non-ownership is particularly sharp in obtained from the ‘talati’ for each village.
three perspectwes. Rgcall t_hat the empirPaldi. None of the larger farmers (keeping lﬁﬁﬁ‘;ﬂ?ﬁg"ft'ﬁ‘g dfjﬁw%rSrC%Tpllgﬁggg
cal evidence from this region and fromin mind that average holdings are much households from the total number of
central Gujarat have been central to th ; h ; households. The latter is taken from District
. . J . - P"‘r_ger_'” Paldl)_has to 'dO Wl,thOUt a well. Census Handbooks for Mehsana District
influential policy prescriptions drawn by This difference is explained, in part, by the and Banaskantha District, 1991.

Shah and others. Hence it is important tpattern of well-ownership in Ratanpura. In
take a closer look at the actual functioningeveral cases, wells are owned by kinship Table 2: Well Ownership by Land
of markets in this area. groups of three or four households. This O",‘;”erSh'p

Ratanpurain Mehsana district, and Paldihared ownership affords direct control (Per ceny
in Banaskantha district, offer an interestover water to a broader set of landowntand Owned  Well-Owner ~ No Well  Total
ing contrast® First, however, a few simi- ership classes. In addition, there are twd® 9"
larities. Both fall in a semi-arid zone, with|arge ‘partnership’ wells, each of whichRatanpura

. : : 0 2 2
sandy soil. Both sit above a rich layereghas 13 partners who share costs and profts - 5.0 17 30 4
alluvial aquifer with falling water levels; in proportion to their ownership share i i)11—_1%00 13 12 ﬁ
water depth is at 350 ft in Ratanpura anghe well. This form of ownership and20.1-30.0 6 0 6
150 ftin Paldi!” Both are strongly strati- management has enabled small farmers }gi%! 0 0 0
; : . , , 1S 1Gtal 49 51 100
fied by caste relations. Ratanpurais a patghare in economies of scale, and is @aldi
dominated village, while Paldi has a multisubstantial example of collective actiorf ; _«, 3 8 i
plicity of castes, butwhich roughly stratifythat is independently worthy of study. 5.1-100 17 3 19
themselves into two broad groupings. In Architecture The ‘architecture’ of a 297 -390 o 9 7
both villages, the higher castes own disprggroundwater exchange system is the SpaSOil éé 3&) 1(%(%
tal

portionate amounts of land and wells. Th&al dimension of both land use patternsTo
striking contrast between the two, howand the irrigation infrastructure that, to-Note: 1bigha=3/5 acre.

: : : . Source: Sample survey of Ratanpura (53
ever, is that Ratanpura illustrates a highlgether, determine the need and the capac-"  nouseholds surveyed) and Paldi (36
‘thick’ or dense system of exchange, WhllQ[y to move water. In these two cases, the households surveyed), 1995-96. The
. - ; s A , L - | t t
that in Paldi is relatively ‘thin’. Yet, in a ‘architecture’ is a function of hydrology S e pround water Duyers
paradoxmal outcome, there is far greatqnd historical circumstances. representative of the landless.

Economic and Political Weekly ~ April 15, 2000 1379



irrigated area can be divided into thre€orms of calculating this number, betweerthange, with considerable reliance on the
distinct zones. Of these, Zone Il exhibit®61 per cent and 71 per cent of the wateamooth functioning of groundwater sales.
the most dense pipeline network, flaggingumped is sold® Moreover, 13 out of 15 These sales are by no means unimportant
it as an area of possible intense compevell-owners supplement their own watein Paldi, but many of them are wrapped
tition. By contrast, buyersin Zone Il havewith purchased water. Most convincing,nto ongoing tenancy relations. Moreover,
minimal choice. In Paldi, there are manyd0 per cent of landed households deperttie overall complexity of the system is far
more wells evenly distributed through than whole or part on purchased groundwatdower, in terms of the number of potential
village lands, each of which has limitedand 44 per cent rely entirely on purchasednd actual buyers per well.
pipeline networks. Command areagroundwater for irrigatioR! This density  To fully understand this difference, it is
scarcely overlap, leaving little possibility of transactions leads to a highly complexiecessary to shed more light on the tra-
for competition. These differences aresystem of exchange which poses considejectory of groundwater development in
summarised in Table 4. able problems of timing and co-ordina-each village. In both cases, overpumping
What explains the difference in irriga-tion. For example, looking at wells locatedof groundwater has led to a fall in the level
tion structure? First, groundwater levels inn the area with the greatest density obf water beyond the range of diesel en-
Ratanpura are far deeper than in Paldéxchange (Zone lll, also the largest sectiogines. However, this turning point occurred
which necessitates bigger and more powsf Ratanpura), each well irrigates orin Ratanpura in the late 1960s when the
erful pumpst® When combined with average 44 differentplots, a situation whiclvillage did not have access to electricity
smaller and more fragmented plots, wellealls for considerable co-ordinatiéf.  and hence to deep tubewells. Consequently,
owners in Ratanpura have an imperative A similar picture is hard to capture forby the time an electricity connection was
to lay pipelines to their distant plots whichPaldi because production relations betweeprovided in 1973, there was a severe water
has the added benefit of allowing them tevell-owners and irrigators demonstrate ahortage, considerable excess demand for
irrigate fields along the way. Second, themultiplex’ nature reminiscent of Wood's water, and a perception thatwells are highly
surface hydrology in Ratanpura, specif1995) description of villages in Bihar. risky which was driven by a rash of recent
fically the river that runs through the village,Specifically, many water transactions arevell failures. Moreover, land parcels were
has strongly shaped well location. In thdundled into existing landlord-tenant rela-already fragmented far beyond the point
early days of dug wells, this locationtions — water is added to the share tenaneyhere one farmer could productively use
provided quick recharge. Thus, althoughelationship. Thus, only five out of 20all the water discharge from a deep
with deep tubewells this reasonis no longewells sampled sell water separately. Howtubewell. An important response, there-
valid, pipelines and other infrastructureever, if water provided to tenants is infore, and one made possible by kin net-
were laid based on this early hydrologicatluded, thenthe total risesto 11. On averageorks, access to credit markets and so on,
consideration. This locked in the currenbnly 7 per cent of water pumped is soldvas to establish group-owned or partner-
pattern of well location, even though theoutright, and another 17 per cent is proship wells. This allowed partners to spread
current locations may not be the mostided to tenants. Yet, a surprisingly largeisk and take advantages of economies of
efficient from the point of view of water proportion of households surveyed (61 pescale. This, in turn, necessitated laying a
distribution. In Paldi, well location was cent) are reliant in some form on groundmaze of lines to the lands of all the part-
not shaped by any strong hydrologicalvater purchasing, of which 39 per cent imers. Finally, the excess demand assured
features, leaving farmers free to place wellaccounted for by tenants. While | was uninvestors in wells that they would be able
in the most convenient location for pur-able to collect data on the numbeptlafts to sell surplus water. In sum, deep water
poses of accessing their fields. The resuitrigated per well for Paldi, a cqrarable levels necessitated large wells with large
is two very different sorts of architecturemeasure of transaction complexity is theapacity. Individuals with small and frag-
which are shaped by hydrological circumnumber of buyers per well: 0.6 for watermented plots are incapable of productively
stances and historical contingency. buyers, and 1.2 of tenants are includ&d. absorbing excess irrigation capacity, which
Thickness The ‘thickness’ of an ex- Thus, by avariety of measures, Ratanputlaads well-owners in Ratanpura to depen-
change system is a measure of the degrdemonstrates a very thick system of exdence onwater sales to ensure the financial
of participation by buyers and sellers rela-

tive to the potential number of buyers and Table 3: Land Ownership Characteristics by Well-Ownership

sellers. The implication is that in a thick Ratanpura Paldi

market, the potential for competition is Well-Owner Non-Owner Well-Owner Non-Owner
greater. No single measure captures thigerage land owned (bighas) 8.2 4.0 173 2.2
dimension completely. | use several meaaverage no of plots 45 3.0 2.0 1.0
sures: the number of wells from which/verage plotsize (bighas) 17 13 9.0 2.0

water is sold and the proportion of watemote: These data do not distinguish between individual, family and joint ownership of wells.
sold: the extent to which sellers them-Source: Sample survey of Ratanpura and Paldi, 1995-96.
selves are buyers from other wells; the

i h holds d dent Table 4: Architecture in Ratanpura and Paldi
proportion of households dependent on

groundwater purchase to meet irrigation Ratanpura Paldi
needs. To antici-pate the discussion, | findlot size small large
P ; |ot fragmentation high low
a thick system of exchange in Ratar_1pur mber of wells few (15) many (50)
and a relatively sparse one in Paldi.  Spatial distribution of wells clumped even
Water is sold from all but one well in Density of pipelines dense in areas sparse

. . Command area of wells overlapping (esp Zone II) little overlap
Ratanpura, and, depending on alternative
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viability of their wells. Moreover, since differ by crop and by season. The mostent in the rare cases when they are vio-
farmers will notinvestin a well unless theysignificant is ‘ucchak’, a fixed payment inlated, and are also made clear by the re-
are assured of water sales, over time, thénd for irrigation of a unit plot of land. peated recourse to and acceptance of these
total irrigation capacity in the village hasA second form is cash payment based amorms as a decision rule for settling dis-
converged to a point very close to the totatourly provision of water. A third form is putes. There are three central elements to
irrigation demand; there is little irrigationa one-third share of the crop paymenthese norms. First, water provision is

overcapacity in Ratanpura. which was once the dominant form ofcontracted for an entire cropping season,
In Paldi, water levels fell beyond theexchange, but is now only used for a feveven in the case of hourly cash contrgéts.
point that dug-cum-bore wells (poweredninor summer crop%} Second, buyers are assured of timely

either by electricity or diesel) could reach Second, the stated price is uniform acrosdelivery through institutionalisation of the
only in the mid-1990s, long after electric-all buyers and sellers in the village [seévara’ or water turn. According to this
ity became available. Also, individual plots,Kolavalli and Chicoine 1989]. Indeed, thesystem, water delivery follows a set rota-
as we have seen, are far bigger than iguality of terms of exchange for water igion among all users, including the well-
Ratanpura. The response of individual fammuch emphasised both by buyers andwners. This system ensures that water is
mers was to drill wells that were sufficientsellers. Neither caste nor class played @elivered on a timely basis, or at the least,
to meet their own needs and lay pipelinesole in determining the stated price. Howthat the burden of unreliable supply is
only to the edges of their own plots. Sincever, on closer examination, there werdistributed evenly over allthe users. Despite
farmers responded incrementally as watgelatively small adjustments made as rethese norms, there are still possibilities for
levels fell, there was no reservoir of excesgayment of favours, favourable treatmena seller to discriminate between buyers.
demand, as in Ratanpura, that would prasf kin and so on. Yet, what is significantOne important factor is the place allocated
vide an incentive to install a large pumghere is the shared conception of the prén the vara, which is set at the time of the
to provide excess capacity. However, sinceailing price as the cognitive basis for transfirst irrigation of the season. If too early,
the technology itself is lumpy, in order toactions, and the moral content with whictthe field may not be prepared; if too late,
access deep levels of water, a minimurthe single price was imbuéd This result the early days of summer heat could dam-
pump capacity is required. The result iss striking because, as we have seen, theage the late-developing crop. The third
that there is some inevitable excess irriis wide spatial variability in the density ofrule provides guidelines for the exercise
gation capacity in Paldi. pipelines across the village, and hence cof such discrimination: long-term users
As a result of these differences, watesiderable variation in the scope for comare to be rewarded with preferential treat-
sales are structurally built into the irriga-petition across the three zones. Glancingient and, in the event of a severe shortage,
tion system in Ratanpura; well-owners aragain at Figure 1, we would expect Zonare to be given preferential access. This
dependent upon sales to break even. In thieto be the site of heavy competition anchorm modifies somewhat the vara rule
case of Paldi, well-owners can cover theihence lower price€® Yet this is not so. which holds in ordinary times.
fixed costs without having to engage in Third, the price structure stops at the It is useful to dwell a little further on
water sales. Thick markets, then, are largeblillage border; neighbouring villages havethe importance of these rules. Recall that
the outcome of how the path dependenheir own terms of exchange for water, anth Ratanpura, irrigation capacity and de-
interaction of hydrology and changes irthese can differ in quite substantial waysnand are quite closely matched, and that
land fragmentation patterns are resolvedrom those in Ratanpura. This is curioushe marketis highly complex—many buyers
The particular form of the resolution isbecause cropping patterns, soil type anseek water from the same seller for spa-
dependent on social considerations sudtydrology — the factors one might call uporially disparate fields. Under these circum-
as access to credit markets, and kin artd explain contract choice — do not differstances, establishing an assured supply of
caste ties that facilitate join action. Marketnuch across these villages. There is clearlyater is extremely important. Under the
thickness then is in large part contingerd strong ‘village effect’ that over-deter-old share payment regime, once the seller
on the path dependent outcomes of histonnines the slate of contractual options. had agreed to provide water, his stake in
cal, social and natural contingencies. In a Finally, the menu of terms of paymenta successful crop provided all the neces-
finding that casts doubts on Shah'’s prehas been in effect and unchanging over sary incentive to supply timely water and
scription to promote pumping and accesperiod of several years. Moreover, the pricéor the full season. Under alternative con-
to groundwater through markets, not allvithin each contractual form has changettactual forms, these incentives no longer
markets can be made thick. but little over the years, with the exceptiorhold, but are replaced by the institutiona-
Terms of exchangerhe terms of ex- of the hourly rate which has steadily creplised norms described here.
change for groundwater include the amounip. The architecture of the market has In Paldi, terms of exchange have little
paid, how it is determined or measuredshanged steadily over time, as wells andf the complexity that characterises water
the form of payment — typically in sharepipelines have been added or shut dowexchange in Ratanpura. Instead, it is the
or kind — and the timing of payment. Inmultiplying and changing water supplyproduction relations around water in Paldi
addition, as we have seen from Wood'sptions. Yet these changes have had littiiaat are complex. As discussed above, well-
work in Bihar, itisimportantto explore theeffect on terms of exchange. owners do three things with their water:
conditions of access, and the relative control A critical element of the system of waterthey use it on their own land, they provide
over timing and application of water. sales in Ratanpura is the existence a&fome of it to their tenants, and they sell
The terms for water in Ratanpura areinspoken norms and rules that govern tt@me of it to other farmers who are not
governed by an astonishingly complexday-to-day provision of irrigation. The their own tenants (but who may be tenants
pricing structure. There are four pointexistence of these norms, which aref other landowners).
worthy of note. First, terms of paymentundergirded by a moral basis, become appa-Looking first at direct sales of water, water

Economic and Political Weekly ~ April 15, 2000 1381



Rationalisation of Export
Promotion Schemes

is sold for a share of the crépBy contrast It might be argued that the uniformityter and hence enhanced legitimacy with
with Ratanpura, there is fair variation in theof prices across space is more simplipuyers. Thus, in a villagewide price in-
share ratio. In 1996, | observed sales for Bxplained by the story that Ratanpur&reasethatlobserved,the partnership wells
3, 2/5 and 1/2 all in use at the same timeepresents a competitive market where pricgerved as a barometer of buyer consent and
with most clustered around a 2/5 share. Botiias been equalised across the village at thence as a moderating force to limit the
buyers and sellers made it clear that thevel of marginal cost of pumping water.price increase.
current period is one of flux, both techno-This is an unlikely explanation. Since Second, uniform terms and conditions
logical and institutional. Deep tubewells areelectricity is priced at a flat rate in Gujaratfor all is the glue of legitimacy for this
being drilled to replace old dug-cum-borehe marginal cost of water is effectivelyarrangement, and carries a strong moral
wells, with a resultant increase in supplyzero. At Rs 20 per hour for cash hourlyweight. Both buyers and sellers when asked
over the village as a whole. As a result, imates, water prices in Ratanpura are fdahe cost of or returns from irrigating an
numerous cases, buyers have negotiatethove this equivalence condition. acre, will compute payments in terms of
down the price of water, or sellers have bid More likely is the argument that pricesthe common village price, demonstrating
down the price to gain additional buyers irare held constant across the village throughe ‘grip on the mind’ quality that distin-
the immediate environs of their well. In thea practice of collusion among sellersguishes such moral norms from rules that
not too distant past, the water price wakdeed, there is some evidence for caare maintained purely by a structure of
uniformly 1/2 share. By contrast to Ratanerdination of price among sellers. Yet, thissanctions$2 Third, in keeping with the
pura, there are price changes over a reles-not a one-sided imposition of a collusiveovertones of a moral economy right to
tively short period of a few years. practice. Instead, price co-ordination worksubsistence, at times of scarcity access to
When water is provided to tenant farmersvithin a villagewide compromise, a sharedninimal levels of water is widely assured.
by a land and well-owner, the former uni-understanding of how the exchange sys- Both buyers and sellers benefit from this
formly receives 1/4 share and the latter 3m works. There are at least three el&ompromise. Sellers benefit from assured
4. From conversations with both sides, it isnents to this shared understandilg. demand in a contextwhere they mustcover
clear that cognitively, of this 3/4, a 1/2 share First, there is an upper limit on accepthigh fixed costs of electricity supply, avoid
is considered to be the water portion wittable water prices based on a ‘cost-plugotentially damaging price wars, and
the remaining 1/4 accruing for land. Hencegomputation. For example, a price hike isnanage to keep prices at relatively high
the reduction in water price negotiated byleemed ‘fair’ if electricity prices go up. levels. Although unorganised, buyers
water buyers — from 1/2 to 2/5 — has noPrice rises have thus to be explained andanage to maintain price increases within
been obtained by tenarfIn Paldi, then, legitimised in moral terms, and sellersa moral cost-plus calculus, and ensure
the market for water is fragmented by sociaubject themselves to the moral calculustability of supply.
class and, since class and caste are closeffair and unfair prices. Indeed, sellers are In sum, while water exchange is increas-
tied in this village, by caste. extremely hesitant about creating théngly de-personalised in Ratanpura, the
Under conditions of excess supply of wateimpression that they are the first to rais@ormative content of the exchange rela-
atthe village level, and amosaic of relativelyprices. The weapons at the disposal dfonship has been retained through the
distinct command areas, problems of cdbuyers in a village where the social andreation of village level institutions such
ordination, timing and assured access aezonomic gulf between buyers and selleras price norms and timing and delivery
simply not as relevant in Paldi as inexists but is not overwhelming, are sociahorms. These institutions are forged
Ratanpura. Moreover, share payments aoensure and reputation loss, and in théarough the political manoeuvrings of
the dominant contractual form, which carextreme, the threat of damage to irrigatiosocial groups of buyers and sellers who
ries built in incentives for timely and ad-equipmeng!In Ratanpura, the price-lead-bring to the negotiation strengths and
equate supply of water. Hence, in Paldi, oners in the village tend to be the two partweaknesses that arise from their structural
does not observe the sort of institutionalisedership wells, which appear to have #ocation in village society. In Paldi, the
norms that are apparent in Ratanpura. greater degree of legitimacy with buyersiegotiating position of buyers and sellers
How do we understand these differencethan the ‘private’ wells, by dint of their is also determined by their structural loca-
in outcomes in the two villages? In Paldijoint ownership. The goal of providing tion, butthe negotiation operates bilaterally,
we see well-owners competing, even in thevater to partners rather than a pure profftee of any village regulatory structure. It
context of little scope for competition, formotive lends them a ‘quasi-public’ characis this observation of social institu-
the custom of buyers. This is in many ways

what we would expect. In Ratanpura, Table 5: Thickness in Ratanpura and Paldi
however, where the scope for competition Ratanpura Paldi
is far greater, there was a process of insti- Water buyers  Tenants
. S .

.tUtlonahsatlon of eXChange.aS a .Way OPer cent of water pumped that is sold 61-71 7 17
imposing structure and predictability on &er cent households who rely on purchased ground water 90 22 39

; umber of owners who buy 13 out of 15 3of 25
highly complex exchange system. Thesgomplexity of water management high low

institutionalised norms were structured
around assuring reliable and timely access
to groundwater. A lack of price compe-

Table 6: Terms of Exchange in Ratanpura and Paldi

tition among buyers is a crucial component Ratanpura Paldi
of assuring this stability. Norms on pricecontractual forms diverse (flat, hourly, share) share

; H i i Variation in terms of exchange negligible variation across class
and qua“ty of service proscrlbe competi Degree of institutionalisation high: institutionalised rules low: built-in incentives

tion on both these fronts.
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tionalisation of norms of exchange that Figure 2: Pladi: Wells and Pipelines
leads me to claim that thick markets are

not synonymous with price competition.

Indeed, it is the lack of price competition

and the institutionalisation of exchange

around goals of stability that enable thick

markets to operate in Ratanpura.

v
Theories of Groundwater
Markets Revisited

The two case studies provide arich basis
on which to revisit the three theories of
groundwater markets described above.
First, the implications of the oligopolistic
model are that markets can be made more
competitive by providing incentives to
sellers to increase pumping and sales. Yet,
in complete contradiction of this expecta-
tion, the case studies illustrate little com-
petition in a thick market and substantial
competition in a thin market. Where there
is a measure of oligopoly power, in Ratan-
pura, it is not the threat of competition that
ensures discipline and keeps prices within
limits. Rather, it is the effect of social
norms enforced at the village level that
play this role; price signals are filtered
through and mediated by village norms.

The evidence also calls into question the
viability of using electricity prices as a tool
to make markets thick and competitive. In
Ratanpura, there is a tight market due to
the close match between capacity and

demand at the village level. Here, water
sellers race to turn on their pumps Wheﬁouroe: Village outline: District Land Records Office, Palanpur, Gujarat. Well, pipeline and irrigation data are

. from surveys carried out in Paldi, 1995-96.
the electricity turns on, not because they Y

want to recoup fixed costs, but because aff timely access to water and other probut those who lack such power, such as
the rationing of electricity supply and theblems of information and uncertainty maytenants, are unable to do so. The two cases
consequent worry that they will not be ablde addressed at least as much through tbeggest that power, too, is mediated through
to adequately supply all their customersdevelopment of social norms as throughillage norms.
Thus rationed electricity, and hence coneontractual form. Moreover, where contrac-
strained water supply, lead sellers to urgtual form does play a role in mitigating risk V
buyers, and buyers to urge each other, &nd information asymmetries, these con- Conclusion
use water as efficiently as possible. Irracts are likely to be reinforced and sup-
Paldi, the limited market architecture —ported by a broader villagewide normative The Gujarat experience with ‘informal’
disbersed wells with few pipelines — maddramework which could account for theirwater markets has influenced both Indian
increased sales an unlikely outcome of flanaintenance over time. This attention t@and international policy debates over
rate pricing. Instead, flat rate pricing hawvillage level effects is in contrast to thegroundwater use, and the role that markets
led to inefficient water use by well-own-emphasis on bilateral contracts of thelay in determining the terms and condi-
ers, who pay no penalty for wastage. Witlinformation theorists. tions of access. This paper has argued that
regard to electricity pricing, there is no Third, political economy accounts of thethe literature on markets for groundwater
evidence that a shift to a flat rate spurredxercise of power must address the posas not, so far, done justice to the com-
a more dense market where already thestbility that there exist village level nor- plexity of how groundwater markets in
were considerable sales, nor that it createdative checks to the exercise of this poweGujarat are shaped and how they function.
an impetus for sales where sales weras in Ratanpura. The conditions of acceskhat the markets are ‘informal’ should not
limited by architecture. work more equitably in institutionalised be equated with an assumption that they
Second, the strong impact of villageRatanpurathanin competitive Paldi. In thare unregulated. The view presented here
level norms and rules hold implications fodatter, those with bargaining power may bef groundwater markets as socially and
the economics of information. Concernsable to negotiate better terms from sellergcologically embedded leads us to chal-
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lenge existing views of markets inand particularly one based on neoclassicaf There are several other stories that could be
two important ways. First, there are limitsmodels of oligopolistic or competitive mar- ~ ¢onstructed and tested to explain share

. . LS . . ayments, drawing on an extensive parallel
to whether thick markets can be easilkets. Policy interventions aimed at con- ﬁte);ature on the t%,pic of share Cropgmg in

createdex post.Second, thick markets cerns of equity and sustainability must be

should not be equated with competitivdbased on a sufficiently realistic under-
markets, nor should it be assumed that thestanding of the structural conditions o

land. For an extensive review of this literature,
see Otsuka, Chuma and Hayami (1992).

1 For example, information economics cannot

explain why share payments persist over time

will evolve toward competitive outcomes.groundwater access and the path depen- and space, when incentive and risk factors are

Instead thick markets are potentially govdent emergence of village level institu-

erned by local level institutions whichtions that regulate groundwater access and
provide stability and reliability in exchange.use. This paper has attempted to sketch

The divergent outcomes in the two casthis understandingil

12

by no means constant, nor why contract forms
remain the same across a village even though
sets of contractual parties have widely differing
endowments and risk attributes.

In some early work that draws in part on this

tradition, Jairath (1985) outlines different
“modes of irrigation” in Punjab. She finds that
large landowners systematically have greater
access to the cheaper and more efficient forms

studies described here provide the basis for
three elements of a general framework

within which to understand the structure

and functioning of groundwater markets|This work was undertaken as part of the author's ¢ igation.

; ; ; i doctoral dissertation research at the Energy any rereis an exhaustive literature on interlinkage
Confirmation and enrichment of this frame resources Group at the University of California; ~ o from. the political economy and e

work will require sybsequent study of aBerkeley. Revised versions of the paper presented i stitutional economics perspectives. The
larger sample of villages. at the First Biennial Conference of the Indian genealogy of the idea goes back at least to

i ociety for Ecological Economics, Bangalore,  Bpaqyri's (1973) thesis that a landlord-creditor
First, surface hydrology and tOpOQraphgecember 20-22, 1999. The author is grateful for 5, manirgulate) the conditions of access he

play an important rOI.e in determining thecomments from Vinay Gidwani, Ramachandra provides to the land and credit markets to skim
location of wells, which, when combinedGuha, Ruth Meinzen-Dick, Rinku Murgai, Gautam ot more surplus than if he were operating in
with patterns of land fragmentation andpethiandNishaVaria butretainsfullresponsibility  only one of the markets. He went on to argue
ownership, partially determine the patterﬁor the material presented in this article.] that this leads a landlord-creditor to suppress

P investmentin productivity enhancing measures
of pipeline networks. i _ 1 See, for example, Dhawan (1982), although 5 may allow creditors to escape debt-traps,
Second, the size of landholdings relative more recently, Dhawan (1993) has allowed

Notes

thereby stunting productivity and agricultural
to the average discharge from a well (in
turn a function of groundwater depth) 2
strongly determines the need for the social
organisation of irrigation and also partially
determines the architecture. If landhold-
ings roughly correspond to discharge, as
in Paldi, there is little or no need for either
collective ownership or sales of water, nor
for extensive pipeline networks. If hold- 3
ings are small and well discharge is rela-
tively large (due to deep groundwater
levels), as in Ratanpura, then collective
ownership and/or dense systems of ex-
change are required if groundwater irriga-
tion is to be profitably accessed. Under
these circumstances, markets are likely to
be both thick, complex and tight, as in
Ratanpura, and require effective solutions
to the problem of groundwater co-ordina-
tion if they are to function effectively.

Third, while spatial characteristics, land
patterns and water depth exert a powerful
shaping influence on groundwater mar-
kets, the actual form of outcome depends
on socio-economic factors such as the distri-
bution of land ownership, access to credit
and caste. Analysis of specific village
characteristics is required to understand
these path dependent outcomes. The exis-
tence and content of institutionalised norms
are likely to be different under alternative
socio-economic conditions.

The discussion in this paper cautions
against policy manipulation based on a
generalised understanding of how ex-
change systems for groundwater operate,

5

8
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that he failed to anticipate the scope for private
development of groundwater.

For debates over recent efforts to legislate
rights over and regulate water use, see Saleth
(1994) and Moench (1994; 1998). For an,
interesting discussion of the history of
groundwater use in Gujarat, see Hardiman
(1998). For discussion on the hydrology of
groundwater availability and use, see Bradley
and Phadtare (1989), Phadtare (1988), angg
Kavalanekar and Sharma (1992).

The urgency of the sustainability question is
underscored by estimations which suggest that
groundwater levels in north Gujarat are falling
at the rate of 3.3 m per year [Kavalanekar and
Sharma 1992]. Moreover, legal andig
administrative attempts to address this problem
have met with limited success [Bhatia 1992, 7
Moench 1994].

4 | restrict myself to the literature on India, to

the exclusion of some other very interesting
work in other parts of south Asia, notably
Bangladesh [Wood and Palmer-Jones 1990},8
and Pakistan [Meinzen-Dick 1998; Strosser
and Meinzen-Dick 1994].

Thus, variations in price across regions are
explained by these factors [Shah and Raju
1988].

In response to arguments that flat rates will
undermine the financial viability of the electri-
city suppliers as consumption increases
dramatically, Shah notes that flat rates allow
savings on metering and collection costs, as
well as pilferage.

Shah seeks to address this problem by rationing
water which places outside limits on the level
of water extraction. That water tables continue
to fallin deep aquifer areas of Gujarat suggest$9
that rationing has not been stringent enough
to meet this objective.

Share payments refer to an arrangement
whereby a water provider is paid in the form

of a share of the final crop output. 20

9 Share-based transactions are also cited by

Aggarwal (1999), Wood (1995) and Janaka-
rajan (1994). 21

growth. New institutional economists have
embraced and further developed the first point
while refuting the second [see Bardhan 1989
for a summary of the debate].

4 This is a specific example of the triadic ex-

change relations which as Basu (1986) explains
can leave the weakest party, who typically has
no exit option, worse off than if they were
outside the relation.

This sectionis drawn from fieldwork conducted
in north Gujarat during 1995-96. The author
is grateful to the American Institute of Indian
Studies for a research grant, and to the Institute
for Rural Management, Anand, for institutional
affiliation during this period.

These village names are fictional to protect the
confidentiality of respondents.

Since this discussionis limited to water markets
in areas of deep alluvial aquifers, | do not
discuss the use of diesel powered extraction
devices which are largely used to access more
shallow sources of water.

The use of land as a measure of agrarian class
structure is deeply contested. This measure
does not account for differences in quality of
land or whether it is irrigated, it assumes that
production technologies are the same every-
where, anditrelies on afairly arbitrary translation
from land size categories to class categories.
Finally, land ownership does not account for
‘secondary’ relations of exploitation such as
credit arrangements. The main merit of the
measure is its ease of use compared to alter-
natives. | provide land ownership here as an
indicative rather than as a conclusive measure,
and request the reader to keep in mind its
considerable shortcomings.

Indeed, while in Ratanpura most irrigation is
obtained through deep tubewells of 700 ft or
more, Paldi is in the process of transitioning
from ‘dug-cum-bore’ wells of about 200 ft to
deep tubewells.

If sales from partnership wells to partners is
defined as a water sale, this figure is 71 per
cent; if not, then 61 per cent.

While no farmers rely exclusively on canal
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irrigation, which is unreliable and infrequent, 31 The latter is a credible threat and has occurred Selling Water: Conceptual and Policy Debates

37 per cent supplement purchased or theirown at least once before. over Groundwater Markets in IndigIKSAT,
groundwater with canal irrigation. 32 Elster (1989) discusses the difference between Ahmedabad.

The largest well irrigates 97 separate plots, moral norms and outcome-oriented rules. Kavalanekar, N B and S C Sharma (1992): ‘Over-
while the smallest irrigates 21. exploitation of an Alluvial Aquifer in Gujarat,
In addition to private sellers, there are two References India’, Hydrological Sciences Journal
public tubewells in Paldi. The public wells 37 (4):329-46.

have a reputation forinadequate and unreliablaggarwal, Rimjhim M (1999)Risk Sharing and Kolavalli, Shashi, and David L Chicoine (1989):
supply, but water from these wells is priced Transaction Costs in Groundwater Contracts:  ‘Groundwater Markets in Gujarat, India’,

at far less than the private wells. Itis important  Evidence from Rural IndjaUniversity of Water Resources Developmeft(1):38-44.
and significant that small farmers, most often  Maryland, College Park, Maryland. Meinzen-Dick, Ruth S (1998): ‘Groundwater
also low caste farmers, depend heavily on thBardhan, Pranab (1989): ‘Interlinked Rural Eco- Markets in Pakistan: Institutional Develop-
public tubewells for irrigation. nomic Arrangements’ in P Bardhan (e@ihe ment and Productivity Impacts’ in Easter,
There are some important differences across Economic Theory of Agrarian Institutions Rosegrant and Dinar (eds), op cit.

the three contractual forms in terms of the Clarendon Press, Oxford. Moench, Marcus (1994): ‘Approaches to Ground-
incentives afforded to buyers and sellers. FoBasu, Kaushik (1986): ‘One Kind of Power’,  water Management: To Control or Enable?’
example, share contracts place some of the Oxford Economic Papersiuly. Economic and Political WeekI$0 (September

production risk on water providers, giving theBasu, Kaushik and Clive Bell (1991): ‘Fragmented = 24):A135-46.

latter a stake in timely irrigation provision. Duopoly: Theory and Applications to — (1998): ‘Allocating the Common Heritage:
Similarly, the two in kind payment forms Backward Agriculture’ Journal of Develop- Debates over Water Rights and Governance
insulate the water buyer from output price  ment Economi¢s36:145-65. Structures in India’Economic and Political
fluctuations as compared to the hourly castBhaduri, Amit (1973): A Study in Agricultural Weekly33 (26): A46-53.

rate. In addition, the hourly payments place Backwardness under Semi-Feudalism’Otsuka, Keijiro, Hiroyuki Chuma and Yujiro
the cost of leakage from the pipeline delivery  Economic Journal March. Hayami (1992): ‘Land and Labour Contracts
system on the buyer, while in the other twoBharadwaj, Krishna (1990)rrigation in India: in Agrarian Economies: Theories and Facts’,
systems, these costs rest with the seller. These Alternative Perspectives, Research in Eco- Journal of Economic Literature XXX
sorts of arguments are central to the new nomics Indian Council of Social Science  (December):1965-2018.

institutional economics literature discussed Research, New Delhi. Palmer-Jones, Richard W (1994): ‘Groundwater
above which focuses exclusively on choice oBhatia, Bela (1992): ‘Lush Fields and Parched Marketsin South Asia: A Discussion of Theory
contractual form. Assessing the merits of the Throats: Political Economy of Groundwaterin  and Evidence’ in Moench (ed), op cit.

NIE approach requires a lengthy discussion Gujarat’, Economic and Political Weekly Phadtare, P N (1988%Beohydrology of Gujarat
which | have undertaken elsewhere [Dubash December, 19-26, A142-70. State Central Groundwater Board, Ahme-
1998]. In brief, | find that while the function- Bradley, Edward and P N Phadtare (1989): dabad.

alist arguments of the NIE shed some light on ‘Paleohydrology Affecting Recharge to Saleth, R Maria (1994): ‘Groundwater Markets
the choice of contractual form, the empirical Overexploited Semiconfined Aquifers in the inIndia: ALegal and Institutional Perspective’,

data point to several cases where contractual Mehsana Area, Gujarat State, Indizournal Indian Economic Revie\#9 (July-December):
choice runs counter to the suppositions of the of Hydrology, 108:309-22. 157-76.

theories and is additionally shaped by thédhawan, B D (1982)The Development of —(1998): ‘Water Markets in India: Economic and
exercise of power to benefit some groups over Tubewell Irrigation in India Agricole Publi- Institutional Aspects’ in Easter, Rosegrant and
others, and by the effect of institutional norms  shing Academy, New Delhi. Dinar (eds), op cit.

and the legitimacy of particular contractual— (1988): Irrigation in India’s Agricultural Shah, Tushaar (1991): ‘Water Markets and Irriga-
arrangements over others. DevelopmentSage Publications, New Delhi. tion Development in India’|ndian Journal
This result bears a strong resemblance te (1993):Trends and New Tendencies in Indian  of Agricultural Economics46 (3): 335-48.
Wood's (1995) findings in Bihar. Irrigated Agriculture Commonwealth Publi- — (1993): Groundwater Markets and Irrigation
This expectation is spelt out in a paper looking shers, New Delhi. Development: Political Economy and Pra-
at credit markets fragmented by the availability- (1995): Groundwater Depletion, Land De- ctical Policy, Oxford University Press,
of information on potential borrowers [Basu  gradation and Irrigated Agriculture in Indja Bombay.

and Bell 1991]. Thus, if two creditors have  Commonwealth Publishers, New Delhi. Shah, Tushaar and Vishwa Ballabh (1997): ‘Water
one captive segment and one segment in whidbubash, Navroz K (1998): ‘The Agrarian Question  Markets in North Bihar: Six Village Studies
they compete, the resultant ‘fragmented duo- and the Institutionalisation of Groundwater in Muzaffarpur District’, Economic and
poly’ would lead to different prices in the two Exchange in Gujarat, India’, dissertation Political Weekly XXXII (52):A138-90.
segments. By analogy (with density of pipelines  presented to the Energy and Resources Groughah, Tushaar, and K Vengama Raju (1988):
analogous to information on creditworthiness)  University of California, Berkeley, CA. ‘Ground Water Markets and Small Farmer
we would expect to see water sellers takingcaster, K William, Ariel Dinar, and Mark W Development’, Economic and Political
advantage of their monopoly segments, such Rosegrant(1998): ‘Water Markets: Transaction ~Weekly XXIII (13):A-23-28.

as in Zone |l in Ratanpura. Costs and Institutional Options’in K W Easter,Singh, Chhatrapati (1990ater Rights in India
There are occasional cases where spot sales M W Rosegrant and A Dinar (ed$jlarkets Indian Law Institute, New Delhi.

of water take place, but these are typically to for Water: Potential and Performandéluwer  Strosser, Pierre and Ruth Meinzen-Dick (1994):
substitute for the contractual arrangement in  Academic Publishers, Boston. ‘Groundwater Markets in Pakistan: An An-

the event of, for example, equipment failure Elster, Jon (1989 he Cement of Society: A Study  alysis of Selected Issues’ in Moench (ed), op cit.

In Paldi, the cost of other agricultural inputs  of Social Order Cambridge University Press, Tata Energy Research Institute (19940-
—fertiliser, seed, and pesticide —is customarily New York. management of Power and Groundwater
shared between the landowner and the tenafovernment of Gujarat (199%tatistical Abstract Resources: Issues in Sustainability and Equity
alone. of Gujarat State1987 and 1988 Directorate in Groundwater Scarce AreaJata Energy
There are also a few cases of three way trans- of Economics and Statistics, Gandhinagar, Research Institute, New Delhi.

actions between a tenant, a landowner and a Gujarat. Vohra, B B (1982): Land and Water Management
well-owner. The evidence suggests that in thesdardiman, David (1998): ‘Well Irrigation in Problems in India’, Training Division, Depart-

cases the water arrangements are typically made Gujarat: Systems of Use, Hierarchies of ment of Personnel and Administrative Re-
directly with the landowner. In keeping with Control’, Economic and Political Weekly, forms, Ministry of Home Affairs, Government

this observation, the water output share in these XXXIII (25): 1533-44. of India, New Delhi.

arrangements more closely mirrored the firsfairath, Jasveen (1985): ‘Private TubewelWood, Geoffrey D (1995Private Provision after
transaction form described above, water sales Utilisation in Punjab’Economic and Political Public Neglect: Opting Out with Pumpsets in
to farmers, than the second, sales to tenants. Weekly XX (40):1703-12. North Bihar, Centre for Development Studies,
The literature on water markets does contaidanakarajan, S (1993): ‘Triadic Exchange Relations: University of Bath, Bath.

references to ‘social constraints’ [Saleth 1998]  An lllustration from South India’|nstitute of Wood, Geoffrey D, and Richard Palmer-Jones
operating on exchange, but there is little effort  Development Studie24 (3):75-82. (1990): The Water Sellers: A Co-operative
to explore what these might be, what their effect (1994): ‘Trading in Groundwater: A Source of  Venture for the Rural PopKumarian Press,
is and how they are created and reinforced. Power and Accumulation’ in M Moench (ed),  London.
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