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Abstract

The study revealed that amarket for unused “outer land” water rights had emerged along the Lower Orange River. A discriminant
analysis showed that water rights were transferred to farmers with the highest return per unit of water applied; producing table
grapes; and with high-potential arable “outer land” without water rights. The ingtitutional arrangements facilitating market
development were well defined, reliable, enforceable water rights, that were transferable between irrigable properties; a large
number of willing sellers, and an administrative function performed by the Department of Water Affairs and Forestry defining a
transparent transfer process, supervising and recording transactions. A second study intheNkwaleni VValley in Northern Kwa-Zulu-
Natal found that no water market had emerged despite the scarcity of water in the area. While 41% of farmers wanted to purchase
water rights, no willing sellers of water rights existed. Demand for institutional change to establish tradable water rights seems
unlikely since crop profitability in this areais similar for potential buyers and non-buyers, whereas in the Lower Orange region
buyersinvariably produced highly profitabletable grapes. Farmersgenerally useall their water rightsin their farm operations, and
may beunwillingto sell water rightsfor land they have devel oped asthisinvol vessacrificing capital investmentinthisland. Farmers
pay only for the portion of water they extract in terms of their water rights, but lose income from potential water rentals or sales

to industry.

Introduction

Water marketing has been advocated as one means of reallocating
scarce water suppliesin South Africa (Backeberg, 1997). Alloca-
tion of water through a market offers a number of potential
advantages. Firstly, it promotes efficiency in allocation by placing
water inthemost highly valued usesin aflexiblemanner. Property
rightsto water empower water usersastheir consent isrequired for
any reallocation of water and compensation is required for any
transferred water. Decentralised information is brought to bear on
water-management decisionsby enablingindividual usersto apply
first-hand knowledgein determining how much water to apply and
which cropsto produce. The market process establishesflexibility
in response to changesin crop prices and water values as demand
patterns and comparative advantage change and crop diversifica-
tion proceeds. Within awater market, individual users are forced
to consider the full opportunity cost of their water use, aswell as
some external costsrelated to their water use or transfer. Finally, a
water market requires well-defined and enforceable water rights,
providing for secure tenure of water and in turn stimulating
investment in water-saving technology (Cummings and
Nercissiantz, 1992; Howe et al., 1986; Anderson and Leal, 1989;
Pingali and Rosegrant, 1995).

Inawater economy, theinstitutional framework determinesthe
feasibility of water-market transactions. Appropriate institutions
reduce uncertainty by providing a structure to human relationsin
the exchange process, and affect economic performance through
their impression on costs of exchange and production (North,
1990). The ability of aproperty institution to foster desired behav-
iour depends on how exclusively property rights are defined and
how effectively it reduces transaction costs (Nieuwoudt, 1990).
North (1994) states that deliberate institutional change towards
transferable water rights will result from demand by individual
users to alter the existing institutional framework. Hayami and
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Ruttan (1985) contend that the new institutionwill beimplemented
if the resulting returns exceed the marginal cost of mobilising the
resources needed to introduce the innovation. Implicit in this
argument isthat individuals are able to take collective action and
that their lobby will succeed politically. Individuals do not always
act in the interests of the group (Popkin, 1979: 252), therefore
institutional change may not be forthcoming owing to problems of
collectiveaction or political resistance. Thisdependson the power
balances among vested interest groups and their ability to act
collectively to expresstheir lobby (Olsen, 1971; Stiglitz, 1989). If
individuals agree to institutional changes, and trade is voluntary,
then the new institutional framework can be considered more
efficient than the old. Sinceindividualsaredriven by self-interest,
the institution that evolves as a result of change will alocate
resources more efficiently (Buchanan, 1986).

Thepurpose of thisresearchisto study demand-sideresponses
to water allocation in two irrigation districts in South Africa, by
investigating how water markets can lead to more efficient water
allocation and use. Inthefirst study area, the Lower Orange River,
wherewater isascarceresourceand productionisentirely depend-
ent on irrigation water, one of the highest incidences of market
trading of water rightsin South Africahas occurred. In the second
study area, the Nkwaleni Valley, water is similarly a scarce
resource with production wholly dependent on irrigation, but no
trading of water rights has occurred. This paper endeavours to
highlight the benefits from, and institutional arrangements facili-
tating, market trading of water rights along the Lower Orange
River, aswell asthe potential for, and institutional changes neces-
sary, tofacilitatetheoperation of awater market alongtheuMhlatuze
River in the Nkwaleni Valley.

Tradable water rights
Requirements for a market in tradable water rights

An efficient water market requires:
Well-defined rightsthat are completely specified in the unit of
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measurement, reliability and priority, creating certainty in
what is being traded and predictability in the reallocation
process.

« Enforceable water rights that secure the net benefits flowing
from the use of the water rights for the rights holder.

» Transferable water rights, ideally separate from land use, that
create exposure to the opportunity to realise higher valued
aternatives (Anderson, 1983; Pigram, 1993).

» Constitutional guarantee of title ownership and legal sanction
of water transfers by the relevant government jurisdiction are
necessary to provide for secure water rights.

« Anefficientadministration systemtomaintaintheproper chain
of title over the water rights (Simpson, 1992).

Establishing tradable water rights

Reforming water all ocation to createtradablewater rightsrequires
that the initial assignment of water rights should be perceived as
being fair. This can be achieved by basing theinitial allocation on
historical water use combined with some redistribution of concen-
trated rights holdings if necessary (Backeberg, 1995). Within
individual catchments in South Africa, agreement on the initial
alocation may require a sequence of preparation (water balance
per catchment), negotiation (procedures to agree on an apportion-
ment as lawful), and implementation (management by local users
with some government support). Sacrifices by some usersin the
interest of equity are possible, but thereafter the water market
should be allowed to take effect (Backeberg, 1996).

Water markets are constrained by transaction costs, which if
too high can reduce the level of trading that can be profitably
undertaken and negate the economic benefits from the water
transfer (Hearne, 1995; Saliba, 1987). Transaction costs arise
whether water i sallocated through administrativecontrol or through
the market, and include:

» Thecost of identifying profitable opportunities for exchange.

* The costs of negotiating or administratively deciding on the
water transfer.

* Thecost of monitoring third party effects and other externali-
ties.

« Theinfrastructure cost of conveying thewater and monitoring
the transfer.

» Theinfrastructureandinstitutional cost of monitoring, mitigat-
ing, or eliminating third-party effects and externalities (Rose-
grant and Schleyer, 1994).

Theinstitutional arrangements on which amarket is designed and
by means of which it is regulated have amajor impact on transac-
tion costs. Excessive regulation can create high transaction costs,
while inadequate regulation can impose unacceptable costs on
third parties or the environment (Rosegrant and Schleyer, 1994).

Water markets can fail because of insufficient incentives and
accountability due to externalities (Backeberg, 1995). Negative
externalities include deterioration in water quality, reduction in
water availability due to reduced return flows, diminished eco-
nomic activity in communities from which water is sold, and a
reduction in instream values such as recreation, aesthetics and
environmental concerns (Colby, 1990; Howe et al., 1990). The
return flow externality can be internalised by defining rights as
consumptive rights, thus reducing the need for complex transfer
proceedings (Martin and Brown, 1987; Griffin and Boadu, 1992).
This, however, would not internalise effects such as changes in
timing of use, changes in water quality, and in patterns of use
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(Gould, 1989). Since water-market transactions do not take place
under conditions of perfect competition, thisnecessitatesarolefor
public ingtitution performance in the protection against monopoly
development, third party impairment from water trades, and to
resolve conflicts among water users (Rosegrant and Binswanger,
1994).

Market trading of water rights along the lower
Orange River

The study area

Within the first study area, the study was conducted among
irrigation farmers in the Boegoeberg and Kakamas Irrigation
Schemesal ong the Orange River from Boegoebergto Augrabiesin
theNorthern Cape Province. Thestudy areacan bedividedintotwo
river reaches. Thefirst stretchesfrom Boegoeberg to Upingtonand
incorporates the Boegoeberg Irrigation Scheme. The second
stretchesfrom Upingtonto AugrabiesandincorporatestheK akamas
Irrigation Scheme. The area is arid; precipitation declines from
400 mm/atolessthan 200 mm/aintheWest. Thehottest conditions
and highest evaporation rates in South Africa are experienced in
thisarea (McKenzie et a., 1991).

Data collection and characteristics of respondents

A cross-sectional survey of 54 irrigation farmers was conducted
during November 1997. Thetarget population wasidentified with
the assistance of the regional Department of Water Affairs and
Forestry (DWAF) office, and was composed of three separate
strata. The first stratum, Buyers, consists of all 11 farmers in
the study area who had bought water rights. A random sample of
25 farmers (40%) who had sold water rights to other farmers,
Stratum 2, represents the Sellers. Stratum 3, the Control, encom-
passesall 18 farmerswho had river water rights but did not engage
in any water trading activity. A questionnaire was completed by
individual farmers during personal interviews conducted in the
survey. Nine, 21 and 14 usable questionnaires were obtained from
Strata 1, 2 and 3 respectively.

Eight of the nine Buyerswerelocated in the second river reach
from Upington to Augrabies, whileall 21 Sellersand al but one of
theControl farmerswerelocatedinthefirst reach from Boegoeberg
to Upington. Buyers had alarger farm size mean (1 280.5 ha) than
both the Sellers (132.0 ha) and Control farmers (87.5 ha). Buyers
also had on average proportionately more arableland that could be
developed for irrigation purposes (67%) than either the Sellers
(25%) or Control farmers(24%). Differencesin cropping programs
and irrigation systems between the strata al so exist. About 64% of
Buyers' irrigated land areunder table grapes, 17% under raisinand
wine grapes, and 18% under horticultural crops (date, vegetables,
melon and citrus). Sellers had 54% of their irrigated land under
field crop production (wheat, maize, cotton, lucerne) and 44%
under raisin and wine grape production. The Control farmerswere
similarly diversified, with 56% of their irrigated area under field
crops and 36% under raisin and wine grape production. Flood
irrigation systemswerefound on almost the entireirrigated area of
Sellers (96%) and Control farmers (94%). Buyers used primarily
micro systems (54%), and to some lesser degree flood systems
(30%) and drip systems(16%). Thisinformation showsthat Buyers
may have attached greater value to water.
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Transfers of “outer land” water rights along the Lower
Orange River

A market for “outer land” water rights emerged along the Lower
Orange River in late 1994. “Outer land” is land adjacent to but
inland from the canal, coupled to a river water right. Water
transactions were driven by the desire of large-scale table grape
producers, with large holdings of arable “outer land” without
water rights, toexpandtheir operations. Thesaleprice (1996 value)
for “outer land” water rights ranged from R800 to R5 000/15 000
m3ha, with an average price of R3 378.89/15 000 m*ha. The
overwhelming majority of water rights sold for R3 000/15 000 m?
or R3 500/15 000 mé. The variation in price may be the result of
market information imperfection for the R5 000 transfer, whilethe
R800 transfer may have been the result of a family transfer. An
examination of land prices has revea ed that undeveloped arable
land coupled to awater right within the study areageneraly sells
for R6 000 to R10 000/ha, whiledry land suitablefor irrigation and
for which afarmer could obtain a water right generally sells for
R1 000 to R2 000/ha. This information confirms that the trading
value of “outer land” water rights is approximately R4 000/ha
(R6000- R2000). If themid-val ueof undevel oped arableland with
a water right is considered to be R8 000, and the mid-value of
irrigabledrylandisconsidered to be R1500, then it can be seen that
the sum of the value of irrigable dryland and the value of awater
right (R1 500 + R3 400 = R4 900) is considerably lower than the
value of the undevel oped arable land with awater right. From this
it can be deduced that higher security and valueis attached to land
with awater right.

The institutional arrangements facilitating water rights
trading along the Lower Orange River

Development of the water market was achieved within a central -
ised non-market water all ocation system that washighly controlled
and regulated by DWAF. Trading of water rights emerged despite
a significant extent of bureaucratic regulation imparted on the
water market. While some regulation of water tradesis desirable
within the context of a water market, much of the regulation
governing transfers of “outer land” water rights servesto increase
transaction costs unnecessarily. The institutional arrangements
facilitating market development along the L ower OrangeRiver are
discussed below.

Initial allocationsof water rightsin the study areawere contin-
gent to land characteristics of individual farms. Arable land be-
tween the river and the canal, “inner land”, was allocated a canal
water right under the initial settlement of the irrigation schemein
1933 and in terms of the 1956 Water Act (DWAF, 1997). Land
adjacent to but inland from the canal, “ outer land”, was all ocated
ariver water right for amaximum of 30 haby thestatefrom October
1977 (Gover nment Gazette, 1977). Individual farmershad to apply
to the regional DWAF to incorporate the “ outer land” water right
into their property. Thisinvolved a bureaucratic processin which
farmers were required to obtain a cultivation certificate from an
appointed soil scientist from the Department of Agriculture, serv-
ing as proof of the extent of their property’s“outer land” that was
irrigable; within 2 km of theriver; and not higher than 60 m above
theriver. The application for incorporation and the soil scientist’s
report would be evaluated by DWAF head office in Pretoria
Followingapproval, awater right coupled totheland areaspecified
by the “cultivation” certificate, up to amaximum of 30 ha, would
be granted to the farmer by the regional DWAF office (DWAF,
1997). Many farmersfound it uneconomic to develop their “ outer
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land” for irrigation purposes owing to the unsuitability of thisland
in supporting cropping enterprises. This generated a bank of
unused water rights that expedited the subsequent reall ocation of
water fromlow-potential to high-potential “ outer land” throughthe
market.

Secondly, theunit of measurement of “outer land” water rights
was completely specified as adiversion right of 15 000 m¥ha-yr.
The quantity of the annual water right was set by the DWAF at the
beginning of each water year according to hydrological conditions
and anticipated demand. Individual farmers' river water rights
were found to have a high-implied reliability since ariver water
quotaof 15000 m%ha:yr waseffectively declaredineachyear since
river water quotas were initially alocated in 1977. Only in 1993
was arestriction placed on water extraction, with a50% reduction
in water quotas for the first four months of the year due to severe
drought. Thiswasrestoredtoitsorigina valuefor theremainder of
the year after favourable rains. The specification of all irrigation
water rightsas proportional, allowed the extent and risk associated
with restrictions to be spread equally among all rights holders.
Irrigation rights also enjoyed high priority, assuring irrigators of
rights senior to industrial water rights, and junior only to basic
human water requirements and stock-watering requirements. This
created certainty among parties as to exactly what was being
traded, and predictability in the outcome of the reallocation
process.

Thirdly, “outer land” water rights were transferable between
irrigation properties, and legally sanctioned by government from
May 1993. The delegation of authority for the approval of water
transfers, in accordance with apolicy as determined by the Minis-
ter, was prescribed to DWAF officialsin an internal memorandum
a the beginning of 1993. However, before individua transfers
could proceed, anumber of bureaucratically determined conditions
had to be satisfied. Asaresult of these regulations, water transfers
were not simple voluntary trades between two parties, but rather
negotiated transfers between the two parties and bureaucratic
authorities. In the consideration of applications for the permanent
transfer of water rights from one owner’s land to another:

« Ithadtobetechnically possibleto supply water to the property
to which the scheduling was to be transferred, and al costs, if
any, inherent in moving the point of supply had to be borne by
the buyer.

e There had to be sufficient irrigable land on the property to
which the water was being transferred.

e Theregiona DWAF office, Department of Agricultural Devel-
opment, and local extension officershad to support thetransfer
from an agricultural perspective.

e The property from which water rights were being transferred
could not be encumbered by the Land Bank, or no objection to
the permanent transfer of the water indicated by the Bank
(DWAF, 1993).

The transferability of “outer land” water rights among irrigable
properties created exposureto farmerswith poor “ outer land” soils
to realise higher valued alternatives through the transfer of these
rights to table grape farmers with more fertile “ outer land” . How-
ever, thecoupling of “ outer land” water rightstoland prevented any
transfers of irrigation water to higher valued urban uses, eliminat-
ing the potential to generate water savings within the agricultural
sector that could be reallocated to urban uses.

The controlled environment in which water rights were allo-
cated assured that the benefits from the use of the water were
secured for the right holder. Conflicts among “outer land” water-
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right holders were non-existent, owing to the fact that only frac-
tions of allocated “outer land” water rights were being exercised.
Fromthesurvey sample, 72% of samplefarmersbelieveditwasnot
possibletowithdraw morewater than specifiedintheir “ outer land”
water rights without any resulting penalties. However, a high
percentage of farmers (40%) were unsure of what penaltieswould
follow over-extraction, and 45% were unsure as to what method
was being used to monitor their river water extraction by the
DWAF. This may be due to alarge number of farmers with river
water rights either irrigating only afraction of theland coupled to
the water rights or not making use of the water rights at all. This
substantial buffer of unused rights may mean that monitoring of
river water extractionisnotacritical issuetofarmers. Thissituation
may changein thefuture, as moreriver water rights are exercised,
requiring more intensive monitoring of pump meters and the
existence of atransparent penalty structure.

Theadministrative function performed by theregional DWAF
officewas central in the successful establishment and functioning
of theregulated water market. Thetransfer process as specified by
DWAF was clearly defined and well understood by potential
market participants. The transfer process was, however, guided
heavily by bureaucratic regulation. Farmerswererequiredto prove
that any land for which an application had been filed to purchase
water rights, was suitable for irrigation. A potential buyer was
required to obtain acultivation certificate for theland for which he
intended to buy water rights. Both buyer and seller were required
tofileajoint application, with the services of alawyer at acost to
the buyer, with the regional DWAF officeto have the water rights
permanently transferred from the seller’s property to that of the
buyer’s. The application was submitted to the DWAF head office
in Pretoriafor consideration and approval. Following approval to
transfer the water, the regional DWAF office would conclude the
transaction, and the transfer of the water rightswould be formally
registered. Thissupervising and recording function of DWAF was
important in maintaining the correct chain of command over water
rightsand ensuring that transferswere concluded withinthreetosix
months. In addition DWAF performed an important role as pro-
vider of market information, matching potential sellersand buyers.
On the other hand, transaction costs may have been unnecessarily
high asaresult of the elaborate bureaucratic conditionsthat had to
be satisfied before transfers could proceed, and in the approval
processgoverning voluntary transfersof water rights. Sellersfaced
transaction costs of R200 to R600 per transaction, stemming
primarily from the cost of hiring asoil scientist to assessthe* outer
land” for which they were applying to incorporate an “ outer land”
water right, and to alesser extent fromtheeffortin completing and
filing the transfer application. Buyers faced higher transaction
costsof R2 000to R6 000 per farm arising primarily fromthelegal
cost involvedinthe application and transfer process, and to alesser
extent from the cost of a soil scientist to assess the land for which
they were applying to buy water rights, and the effort in filing the
application. In addition, the onus was on the buyer to bear any
infrastructure costs needed in transferring the water to the future
point of use. Thisgenerally involved the cost of electricity, pumps
and pipes, and represented a significant investment on the part of
the buyer. The high fixed transaction cost in the transfer process
arising from legal fees may have ruled out small transfers. As a
result the market is quite imperfect.

Finally, the specification of water rights as diversion rights,
alowed for transfers within the Lower Orange River for the full
quantity for the water-right allocation. Since no return flow had
been cal cul ated and implemented for water rightswithinthe L ower
Orange irrigation scheme, there was no onus on buyer or seller to
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determine the effects of the transfer on the other water users. This
enabled transfersto be achieved through administrative procedure
with no lengthy adjudication processes, to ensure there were no
adverse impacts associated with each particular transfer.

Discriminant analysis between buyers and non-buyers
of water rights along the Lower Orange River

Discriminant analysi swas used to di stinguish between thosefarm-
ers who had bought water rights (Buyers) and those farmers who
had either sold water rights or not engaged in any water-market
trading (Non-Buyers). The dependent variable in the analysis,
Bght, was constructed using one (1) for farmers who had bought
water rights and zero (0) for farmers who had not bought water
rights.

The set of discriminating variables on which the respondents
areexpectedto differ are presentedin Table 1. It was hypothesi sed
that water rights would move from lower-valued to higher-valued
uses through the market mechanism. Buyers are consequently
expected to be growing table grapes (Thlgp), while Non-Buyers
areexpected to be producersof wineor raisingrapes(Vine). Water
rightsarelikely to gravitate to the most effective users of water for
which the estimated return (Retrn) per unit of water applied is
expected to be the highest. In awater market both buyersand non-
buyers have the incentive to adopt water-saving technology as
water has an opportunity cost. Any transaction costs will drive a
wedge between buyers and non-buyers of water rights, conse-
quently forcing buyers to be more frugal users of water rights.
Buyers would likely be making greater use of micro and drip-
irrigation systems (Iritec). An ingtitutional control variable,
(Incont), measuring the ratio of actua irrigated areato total farm
sizewasincluded intheanalysis. Theratio of thiscontrol variable
isinfluenced by theinitial bureaucratic allocation of water rightsto
“inner” and “outer land”, aswell asthe subsequent reallocation of
water to undevel oped “ outer land” through the market. Noapriori
expectation is associated with thisvariable. Buyerswere expected
tohaveproportionally morearableland that could be devel oped for
irrigation purposes (Potdev). The availability of high-potential
“outer land” is expected to be an important factor in influencing
farmers' decisions regarding water trading. Buyers are hypoth-
esisedasbeinglocatedintheriver reachfrom Upingtonto Augrabies
and using only a fraction of their available arable land (Usear 1,
Usear 2, and Usear 3).

The results of the discriminant analysis to determine which
variables distinguish between Buyers and Non-buyers are pre-
sented in Table 2.

The most significant variable discriminating between Buyers
and Non-Buyerswasthe estimated return per unit of water applied
(Retrn), showing that water rights tended to move to the most
effective users of water. The next most important variable was
whether the farmer grew table grapes (Tblgp), showing that water
rightstransferred to the highest valued agricultural uses. Thesetwo
variables had a correlation coefficient of 0.44, which was non-
significant at the 10% level of significance. The third most impor-
tant variable, Potdev, showsthat Buyershave proportionally more
arableland that can be devel oped for irrigation purposesthan Non-
Buyers. Thelocation of thefarmer intheriver reach from Upington
to Augrabies, and whether he was utilising 25 to 50% (Usear 2) of
his arable land was the next most significant variable. Incont, the
ratio of actual irrigated land to total farm size was the fifth most
significant discriminator between Buyers and Sellers. Finaly, the
least significant variable, Vine, showsthat Non-Buyerstend to be
wine-grape and raisin-grape farmers.
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TABLE 1
DEFINITION OF VARIABLES USED TO DISCRIMINATE
BETWEEN BUYERS AND NON-BUYERS OF WATER
RIGHTS ALONG THE LOWER ORANGE RIVER (n=44)
Variable | Definition
Bght =1if respondent bought water rights, 0 otherwise.
Retrn A proxy variable calculated astheratio of farm
gross margin from irrigation enterprises to total
farm irrigation water requirement.
Potdev | Ratio of undeveloped arable land to total
potential arable area.
Thlgp =1 if respondent grows table grapes, 0 otherwise.
Iritec =1if respondent uses micro and/or drip irrigation,
0 otherwise
Incont | Ratio of actual irrigated areato total farm size.
Usearl | =1if respondent islocated in the river reach
from Upington to Augrabies and uses 50% to
75% of histotal potential arable land, O otherwise.
Usear2 | =1if respondent islocated in the river reach
from Upington to Augrabies and uses 25% to
50% of histotal potential arable land, O otherwise.
Usear3 | =1if respondent islocated in the river reach
from Upington to Augrabies and uses 0% to 25%
of histotal potential arable land, 0 otherwise.
Vine =1if respondent grows wine and/or raisin grapes,
0 otherwise.
TABLE 2

ESTIMATED DISCRIMINANT FUNCTION
BETWEEN BUYERS AND NON-BUYERS OF
WATER RIGHTS ALONG THE LOWER ORANGE

RIVER (n=44)
Explanatory Standardised F-value
variable coefficient
Retrn 0.632 11.34
Thlgp 0.410 5.86"
Potdev 0.409 458
Usear 2 0.322 3.06"
Incont 0.261 1.94°
Vine -0.195 111

* denotes statistical significance at the 1% level

of probability

F-value 33.15
Wilks' Lambda 0.157
Canonical correlation  0.92

The overall F value of 33.15 indicates that the four retained
independent variables together distinguish significantly between
Buyersand Non-Buyers. TheWilks' Lambdaof 0.157 and canoni-
cal correlation coefficient of 0.92, indicate that the function is
effective in classifying respondents correctly. Explanatory power
was checked by comparing predicted with actual group member-
ship. The discriminant function classified 100% of the cases
correctly, but the classification results of 100% are upwardly
biased since the same cases were used to derive the discriminate
function and classify cases. Thedisparity in size of thetwo sample
groups may also have biased classification in favour of the larger

group.
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Water allocation in the Nkwaleni Valley
The study area

Thestudy wasconducted amongirrigation farmersof theNkwal eni
Irrigation Board (NIB) along the uMhlatuze River in Northern
KwaZulu-Natal. The study area extends downstream from the
Goedertrouw Dam to the confluence of the uMfuli and uMhlatuze
Rivers. Thisareais semi-arid with mean annual precipitation and
evaporation rates of 766 mm and 1618 mm respectively. Fertile
alluvial soilsderived from Beaufort and Middle Eccaarefoundin
the Valley (KwazZulu Department of Agriculture and Forestry,
1990). Sugar and citrus are the predominant crops, with morethan
30% of South Africa s grapefruit crop produced in the valley.

Data collection and characteristics of respondents

A survey of irrigation farmers was conducted during May 1998.
The total population of 25 farmers comprising the NIB were
surveyed by means of persona interviews. A questionnaire was
completed by individual farmers during personal interviews.
Twenty-two usable questionnaires were obtai ned from the survey.
Two groups were identified from the sample data. The firgt,
Buyers, comprised farmerswho wanted to buy water rights, while
the second, Non-Buyers, includes potential sellers of water rights
and farmers who are neither potential buyers nor sellers.

Potential Buyers had asmaller farm size mean of 376.7 ha, as
opposed to Non-Buyerswith amean of 524.4 ha. Potential Buyers
also had proportionally more arable land on average (14.5%) that
couldbedevel opedforirrigation purposesthan Non-Buyers(7.8%).
Potential Buyers' irrigated land was primarily under sugar (70%)
and citrus (26%) production. Non-Buyers irrigated less sugar
(56%) and more citrus (38%) on average than Buyers. Irrigation
system useissimilar on average between both groups. Buyersuse
overhead sprinklers(71%), micro (22.5%), drip (4.3%), and under-
tree sprinklers (2.2%). Non-Buyers were found to use overhead
sprinklers (61%), micro (22%), under-tree sprinklers (14%), and
drip (1.5%).

The institutional arrangements governing water
allocation in the Nkwaleni Valley

Initial alocationsof water rightsinthe Nkwaleni Valley werea so
dependent onland characteristicsof individual farms. “ Inner land”
water rightsof 50 haper farmwereallocatedintheinitial settlement
of the irrigation scheme in 1933. Each individual settlement
consisted of 50 haof “inner land”, and approximately 170 haof dry
land (“outer land”). The scheduling of thetotal irrigableareainthe
Nkwaleni Valley wasconcludedin 1994, foll owing thedeclaration
by DWAFin 1977 that the Nkwaleni I rrigation District would now
be a government water control area. Individual farmers were
alocated a water rights permit for up to 80% of their potential
irrigable land, consisting generally of both acanal and river water
right. In accordance with the issue of permits for scheduled land,
riparian land was allocated awater right for 20 ha plus 30% of the
potential irrigablearea, providedit waswithin 2km of theriver and
not higher than 60 m above theriver.

Water allocation within the NIB is highly regulated and well
controlled. Farmers are required to place a water order with the
water bailiff of theNIB each M onday morning, for acertainvolume
of canal and/or river water to be extracted from a specified pump
during the following week. DWAF at Goedertrouw Dam would
accordingly rel easethespecified volumeof water intothecana and
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river in the following week. All pump meters are calibrated to
measureel ectricity unitsused in pumping water fromthesource. A
conversion factor isused to determine the volume of water and pro
rata charge for the water extracted. Monthly monitoring of indi-
vidual pump metersisundertaken by thewater bailiff to ensurethat
ordered water and actual water use is equivalent, and that water
alocations are not being exceeded. Most canal water is delivered
through fixed-flow dividersthat apportion water on afixed volume
throughout the year.

After rain has fallen in the valley, the canal is closed by the
water bailiff and river water extractors are able to cancel their
weekly water orders. This situation prevails until irrigators once
again require irrigation water. Following good rains, water over-
flowing the Goedertrouw Dam and entering the system from
downstream inlets is deemed extra water by the DWAF. This
alowsfarmersto cancel weekly water orders and extract as much
extrawater asnecessary. Extrawater extracted fromtheriver isnot
deducted from individual farmers annual water allocations; how-
ever, it is metered and each farmer is required to pay the cost
thereof. Some farmers have constructed storage damsto improve
their flexibility of water use and water supply availability through-
out theyear. Such farmersare able to take advantage of lower cost
pumping times and store this water for irrigation.

The annual water-right allocation is set by DWAF at the onset
of each water year, according to hydrological conditions and
expected demand for thewater year. Historically, an annual water
levy was charged to irrigation farmers for the full water-right
alocation, regardless of whether the entire water allocation was
extracted by theindividual farmer. However, an agreement reached
betweenthe DWAF and NIB in 1996, gavefarmersthe opportunity
topay aproratalevy for eachm?® of water used up to their maximum
water allocation, for aperiod of six years. This policy attemptsto
encourage irrigators to use their water rights more efficiently,
generating water savings that can be temporarily reallocated to
industry. Farmers paid R135/12 600 m*ha for their full water
alocation of both canal and river water in 1997. Canal irrigators
paid an additional canal maintenancefeeintheregion of R34/hafor
the 1997 water year. These levies appear to be relatively small in
comparison to development costs of arable land and potential
returns from irrigation.

Water rights on the uMhlatuze River have a low implied-
reliability asaresult of variability inriver flows. Although awater-
right allocation of 12 600 m#ha was declared for both canal and
river rights since the area had been proclaimed as a water-control
area in 1977, these rights are essentially highly variable since
restrictions on water extraction have frequently been enforced.
Restrictions take on one of three phases. Phase 1 involves a 50%
reductioninirrigation water alloca-

times over the same period, while Phase 3 restrictions have been
implemented in two years. As aresult, irrigation water along the
uMhlatuze River exhibits both low reliability and priority.

The potential for water-market trading along the
uMhlatuze River

The survey revealed that no water-market activity had occurred in
the Nkwaleni Valley. No farmers purchased or rented in water
rights from another farmer, nor had any sample farmers sold or
rented out water rightsto another party. Forty-one per cent of the
sample farmers stated that they were in the situation where they
needed additional water at present. If permittedtofreely buy or rent
water rights, 41% stated that they would like to purchase water
rights at present, while only 9% stated that they would be willing
torent inwater rights- and only asasecond option to the purchase
of water rights. The reasons why these farmers had not bought or
rentedinwater rightsinthepast arepresentedin Table3below. The
table shows most potential Buyers believed no one was willing to
sell their water rights.

If permitted to freely purchase or rent in water rightsin future,
50% of farmers stated they would be willing to purchase water
rightsif necessary, while 45% stated they would be willing to rent
inwater rightsif needed. No survey farmersstated that they had any
excesswater for their farm. Similarly, nofarmersreported that they
would like to sell or rent out any water rights at the present time.
Only five of all sample respondents stated that they would be
willing to sell any excess water that they had for their farming
operationsinfuture. Twelvefarmers, however, conceded that they
would consider renting out any excess water rights that they may
have in the future. A cursory examination of land prices in the
Nkwaleni Valley reveasthat dry land suitable to irrigation gener-
ally sellsfor R1 000 to R1 200/ha, while undevel oped arable land
coupled to awater right generally sells for R4 000 to R5 000/ha.

Growing industrial and municipal water demands from
Empangeni and Richards Bay have placed enormous pressure on
water supplies in the uMhlatuze River. Industrial concerns have
invested in excess of R100 m. in an emergency pumping scheme,
pipingwater fromthe TugelaRiver tothe Goedertrouw Dam. Plans
are afoot by DWAF to increase this pumping scheme on asignifi-
cantly larger scale. Additionally, industrial concerns have ap-
proached farmers within the NIB with the intention of purchasing
aportion of their water rights for both industrial and mining uses
downstream. As yet no transfers of water rights have taken place
with farmers preferring to retain their water right allocations.

Survey farmers' perceptions about water trading within the
Nkwaleni Valley are elicited in Table 4.

tions. Phase 2 results in a 70% re-
duction in irrigation water alloca-
tionsanda5%reductioninthedown-

stream industrial water allocations
of Empangeni and Richards Bay.
Thefinal phase (Phase 3) of restric-
tions for severe drought conditions

isa90% reduction in irrigation wa-
ter allocations and a 10% reduction
in industrial water allocations. Re-
strictionsthat have not gone further
than Phase 1 have occurred in four
years over the past 18 year period.
Restrictionsthat have progressed to
Phase 2 have been invoked three

TABLE 3

REASONS PREVENTING POTENTIAL BUYERS OF WATER RIGHTS FROM BUYING

Reason No. of farmers (n=9)
Purchase Rental

Water rights purchase/rental istoo expensive 1 1
Irrigation board does not allow water rights purchases/rentals 2 -
Itisillegal to purchase/rent in water rights 2 -
No oneiswilling to sell/rent out their water rights 6 1
Water savings from a scheduled change to drip irrigation may 2 -
satisfy water requirement
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TABLE 4

NKWALENI VALLEY, MAY 1998

INDIVIDUAL FARMERS’ PERCEPTIONS ABOUT WATER TRADING WITHIN THE

scarcity of water and low rainfall in
the area. This could be achieved
through the switch to more efficient
irrigation technology in response to

Statement (n=22)

continually increasing water charges,

No enabling conserved water to be sold

Yes Uncertain

Do you believe farmers should be able to trade their water
use alocations?

Do you believe there is sufficient demand for water in your
areato facilitate the operation of awater market?

Do you believe awater market could function successfully
in your area?

or rented out.
14 2 6 Discriminant analysis of
potential buyers and non-
buyers of water rights in the
13 3 6 Nkwaleni Valley

11 2 9 Discriminant analysis was used to

differentiate between those respond-

TABLES
DEFINITION OF THE VARIABLES USED TO DISCRIMINATE
BETWEEN BUYER AND NON-BUYERS OF WATER RIGHTS
IN THE NKWALENI VALLEY (n=22)

Variable | Definition

Bght =1 for Buyersand O for Non-Buyers.

Sugr =1 if respondent grows sugar-cane, 0 otherwise.

Citrs =1 if respondent grows citrus, 0 otherwise.

Potdev | Ratio of undeveloped arable land to total
potential arable area.

Incont Ratio of actual irrigated areato total farm size.

Iritec Ratio of cultivated land under drip and/or
micro irrigation.

Suff =1 if respondent does not have sufficient water
toirrigate all potential arable land, O otherwise.

Themagjority of respondentsbelieved farmersshould beableto
trade water rights allotments, and that sufficient demand for water
existsintheNkwaleni Valley tofacilitateawater market. However,
41% of respondents believed a water market could not function
successfully. From their responses it appears that this subset of
respondents are not familiar with the implications of a water
market. Thirty-six per cent of these respondents believed no
tradable margin of water would exist as farmersrequired al their
water in their farm operations, and would consequently not be
willingtosell or rent out water rights. Theserespondentscontended
that nofarmer wouldwillingly sell water rightsasthiswoul d render
the land agriculturally useless. However, the respondents did not
consider the compensation received for such atransfer, or the fact
that the value of the land to which water is transferred would
increase. The other 5% of these respondents believed a tradable
water margin could not exist as thiswater would automatically be
reallocated to industry in dry years. Twenty-three per cent of all
sampl e respondents believed sales of irrigation water to industrial
uses should not be permitted as this would take land out of
productionand may havenegativeeffectsontheagricultural region
asawhole. Similarly, thefarmersdid not consider the compensa-
tion that they would receive for the sale of any water rights.

Of the 11 respondents believing market trading of water rights
could take place, two perceived that most properties required
certain amounts of water to develop uncultivated land. Five re-
spondents believed that a market could develop in responseto the
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ents who wanted to purchase water
rights (Buyers) and those who did not want to buy water rights
(Non-Buyers). A dependent variable Bght was constructed using
one (1) for farmerswho wanted to buy water rightsand zero (0) for
farmerswho did not want to buy water rights. A set of discriminat-
ing variables on which respondents are expected to differ is
presented in Table 5.

Potential Buyers of water rights are expected to be those
farmers who require additional water for their farm operations or
to expand production on previously unscheduled land. Aninstitu-
tiona control variable (Incont), measuring the ratio of actual
irrigated areato total farm size wasincluded in the analysis. No a
priori expectationisassociated withthisvariableastheratioof this
control variable is ultimately influenced by the historic bureau-
cratic allocation of water rights. Potential Buyers of water rights
were hypothesised to have proportionally more arable land that
could be developed for irrigation purposes than Non-Buyers
(Potdev). Buyerswere a so hypothesised to be those farmerswho
had adopted water saving micro-irrigation or drip-irrigation sys-
tems(Iritec) asaresponsetoirrigationwater scarcity. Buyerswere
al so expected to bethosefarmerswho did not have sufficient water
intermsof their rights (Suff), toirrigateall of their availablearable
land. Crop choicewas also expected to be an important variablein
determining whether a farmer wanted to buy water rights or not.

Themost significant variablediscriminating between potential
Buyers and Non-Buyers was whether the farmer grew sugar-cane
(Sugr). Potential Buyers of water rights have large holdings of
sugar-canefrom which favourablereturnsfromirrigation could be
attained. The second most important variable, Incont, shows that
potential Buyers of water rights are using their total farm arealess
intensively than Non-Buyers. The third most significant variable,
Citrs, showsthat potential Buyers of water rights generally grow
less citrus than Non-Buyers. The sign of this variable may be
circumspect, but may be attributableto therecent fall in grapefruit
prices. Thefourth most important variable waswhether the farmer
had adopted water saving micro-irrigation and/or drip-irrigation
systems (Iritec). The least most significant variable, Potdev,
showsthat potential Buyersof water rightsgenerally haveagreater
proportion of their total arable area that can be developed for
irrigation purposes than Non-Buyers.

The overall F value of 5.86 indicates that the five retained
independent variables together distinguish significantly between
Buyersand Non-Buyers. TheWilks' Lambdaof 0.353 and canoni-
cal correlation coefficient of 0.81, indicate a good discriminant
function but suggest that some discriminating information has not
been extracted by the independent variables. The discriminant
function classified 95.45% of cases correctly. Again this classifi-
cation rate is biased as the same cases were used to estimate the
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TABLE 6
ESTIMATED DISCRIMINANT FUNCTION
BETWEEN POTENTIAL BUYERS AND NON-
BUYERS OF WATER RIGHTS IN THE
NKWALENI VALLEY (n=22)

Explanatory | Standardised F-value
variable coefficient

Sugr 2.295 24.49*
Incont -2.017 14.19*
Citrs -1.595 9.97*
Iritec 1.224 8.51*
Potdev 1.033 3.83*

* denotes statistical significance at the 1%
level of probability

F-value 5.86*

Wilks Lambda 0.353

Canonical correlation 0.810

function and classify cases. Additionally, bias resulting from the
small samplesize(n=22) whichfallsshort of theacceptablesample
size of 30 cases may have been introduced into the discriminant
function.

Discussion and policy implications

Thewater market that emerged along the L ower Orange River was
not fully developed since only the reallocation of unused “outer
land” water rights was facilitated through the market function.
Inter-sectoral trading wasnot permitted, nor wasmarket transfer of
canal water enacted. Although water rightsand land were not used
infixed proportions, allowing afarmer to savewater andirrigate a
larger area or transfer the saved water through the market, no
transfers of conserved water had devel oped in practice. A possible
reason for thisisthat farmers prefer to retain conserved water for
water supply security. No temporary water transfers had taken
place, which may be explained by the high fixed costsinvolvedin
transporting the water to the“ outer land” and devel oping thisland
for irrigation purposes, and the high fixed transaction cost of hiring
alawyer in the transfer process.

Discriminant analysisresultshighlight theefficiency improve-
ments resulting from market allocation. The estimated return per
unit of water applied wasthemain variabl e di scriminating between
Buyers and Non-Buyers, showing that water tended to transfer to
themost effectivefarmersbest ableto utilisethewater intheir farm
operations. Water rights al so moved from potentially lower valued
users, with the opportunity to cultivate only wineand raisin grapes,
totablegrapefarmersrepresenting thehighest potential valued use
of the water right. In addition, the efficiency gains in bringing
fertile undeveloped arable “outer land” into production are high-
lighted by the results, by showing that Buyers have proportionally
more arable land that can be developed for irrigation purposes.

Whileparticipationinthemarket proved successful intransfer-
ring “ outer land” water rights, anumber of institutional challenges
to the status quo regarding water trading could strengthen the
market and extend its applicability to include all categories of
irrigation water rights. These include:
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* Allowing farmersto devel op land without the need to obtain a
cultivation certificate. In this way participants in the market
process will determine which land will be developed for
irrigation and farmers can expand production using conserved
or purchased water. Water rightswould be expected to transfer
to the highest valued uses generated from the more productive
soils.

¢ Reducing the bureaucracy involved in obtaining approval of
water rightstransfers, by eliminating necessary sanction from
the DWAF head office, will improve the ease with which
market transactions occur. However, this may be tempered by
providing the regiona DWAF office with the authority to
supervise transactions, and to prevent and resolve conflicts
among users.

e Continuing the administrative function performed by the re-
gional DWAF officein recording and monitoring water trans-
fers. Extending this support to alow for the reallocation of
canal water and any conserved water, through permanent or
temporary transactions, as and when the demand arises will
promote the resultant market.

e Overtime, therestrictionthat water transfersoccur only within
theirrigation sector could berelaxed by separating water rights
fromland usetoallow for inter-sectoral trading of water rights.
Thiswouldallow potential sellerstosell water to higher valued
municipal or industrial uses and receive effective compensa-
tion while at the same time generating the expected water
savings within the irrigation sector.

Sincetransfersgenerally involved atransfer from non-useto table
grapeirrigation, changesinthepattern of water useinthestudy area
duetowater-market activity may create marginal impactson lower
basin water usersand the environment. Agricultural usersinlower
basins may face increased water salinity as a result of increased
upstream irrigation water use. Instream flows to sustain the envi-
ronment, the reserve to meet basic human needs, and normal flow
to satisfy equity objectivesin South Africamust be considered. For
thesereasons, trading of water-userightsinthefuturewill only take
place over and above the reserve; which constitutes basic human
needs, instream flow requirements, and international obligations.
Proceduresto identify negative external effectsof atransfer andto
resolve conflicts among users by the regional DWAF, aong with
thedefinition of atransparent channel for airing grievancesarising
from water trading activity, may become necessary as water
demand rises.

In contrast to the Lower Orange River where demonstrated
demand by individual farmers preceded the establishment of the
water market, it seems unlikely that similar demonstrated demand
in the Nkwaleni Valley for change in the institutional framework
to enable trading of water rights will develop amongst irrigation
farmers under current arrangements. Potential market develop-
ment is shown by a significant number of farmers who want to
purchase water rights at present, and ahigh and rapidly increasing
demand for water by downstream industrial and municipa con-
cerns in Empangeni and Richards Bay. However, this market
potential appearsto beconstrained by thelack of any willing sellers
of water rights. A number of reasonsmay explainthis. Firstly, crops
produced by potential Buyers (70% sugar-cane and 26% citrus) in
the Nkwaleni Valley are not vastly more profitable than crops
produced by Non-Buyers (56% sugar-cane and 38% citrus). This
contrastswith farmersin theLower Orange River where Buyers of
water rights invariably produce highly profitable table grapes.
Secondly, transaction costs may exceed the difference in value of
water to the potential buyer and seller. Farmers may also wish to

Available on website http://www.wr c.org.za



retain surplus water for security against drought, owing to the
unreliablenatureof river flowintheregion. Finally, farmersappear
to be using al their water in their farm operations and may be
unwilling to sell water rightsfor land they have already devel oped,
asthiswould involve sacrificing the devel opment cost of theland.

Under present conditions, farmers currently have the option of
paying only for each cubic metre of water extracted up to their
maximum water alocation. Any unused agricultural water is
temporarily reallocated to industry downstream by DWAF. This
reallocation occurs without the farmers having to spend effort
permanently or temporarily alienating the unused rights, and
reduces risk by ensuring that the farmer retains title to the entire
water right allocationin future. Whilemany farmersperceived this
to be beneficial, farmers with unused water lose income from
potential rental (or sale) transactions with industry under such a
system. As aresult, political resistance to the development of a
water market in future may belikely fromindustrial userswho are
currently reallocated unused agricultural water without having to
compensate the farmer.

A potential tradable margin of water rights may develop in
future as farmers switch to more effective water saving drip and
micro-technology in response to rising water levies. These levies
have increased over 50% annually over the past two years. The
existence of anumber of private storage dams and extensive canal
infrastructure in the Nkwaleni Valley would further delivery of
purchased water rights, and flexibility in the allocation process.
Initiating institutional change towards market trading of water
rightsin the Nkwaleni Valley will require that a number of issues
be considered. Water rightsare well defined but have low reliabil-
ity, potentially driving down market pricesand constraining trans-
fers. Agricultural water sold toindustry will haveto be specified as
having either industrial or agricultural water priority. If agricultural
water sold toindustry isgivenindustrial priority, thiswater will be
assured to industry in times of drought, reducing the total agricul-
tural water base that can be alocated to individual farmers by
DWAF. Continued monitoring of water extraction by the NIB and
DWAF will be important to ensure the enforceability of water
allocations, while constitutional guarantee of title to water alloca-
tionsand purchased water all ocationsunder thenew Water Actwill
providefor securerights. In any event, the emergence of amarket
will depend on how well transaction costs are minimised by the
administrative function performed by the NIB and DWAF, in
defining atransparent transfer process, supervising and recording
trades, and resolving conflicts among members. The existing
framework of NIB control provides for a highly organised water
management structure that could support the development of a
water market. This would be important in resolving likely third
party effects resulting from market transfers along the uMhlatuze
River, owing to the small and variable flow of the river, and
substantial existing demand for water.

In both study areas, awater market will depend on the formal
sanction of water trading under the new Water Act. Where water
trading is permitted under the new Water Act, it isimportant that
the institutional environment promote the market system. How-
ever, it can be argued that severa principles underlying the new
Water Act could inhibit market development. Firstly, whilewater-
usedlocationswill bewell defined in the unit of measurement and
will be enforceable, the reliability of each use alocation will be
highly variablesincethey will not beheldin perpetuity and will not
give aguaranteed assurance of supply or quality. In addition, any
water use allocation may be temporarily controlled, limited or
prohibited. Variability in water rights that exists under current
arrangements may increase under the new Water Act from in-
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creased bureaucratic control over water all ocation and assessment
of applications for renewal of individua water rights. This will
create substantial uncertainty over the security of water rightsand
may preclude any trading of water use rights. Secondly, although
water use all ocations may be made transferable, any transferswill
essentially be limited to rentals for the duration of the temporary
water use all ocation, thus eliminating the potential benefits accru-
ing from permanent water transactions. Lastly, the reality of no
private control over water management and temporary water use
alocationsfacingirrigation farmerswill stiflefarmer incentivesto
buy or sell water rightsin certain instances. Farmerswill not have
sufficient incentiveto invest in water saving irrigation technology
and other production inputs if there is uncertainty about water
ownership. Investmentsin the establishment of table grapes aver-
age R150 000/ha, and if water rights are less secure, the risk
associated with such aninvestment will be substantially increased.
Incentivesto purchase water rightsfor arableland to be devel oped
and equipped with costly irrigation systems will be severely
distorted, as will producer incentives to change to more efficient
irrigation techniques or less water-intensive crops and use the
conserved water to expand production or sell to another user.

The success of market-like allocation mechanisms under the
new Water Act will depend on whether water use alocations are
alocated for reasonably long periods of time, and the extent to
which use rights are given the certainty and definition needed for
amarket. Thiswill depend on:

* Theextenttowhichindividual userightsarelegally recognised

¢ Minimal government interference in these rights

e Thewillingnessof legislaturesto definethe scope of thepublic
interest in the water resource.

Clearly detailed definition of both current and future public inter-
estsinwater suppliesisunlikely fromgovernment giventhecurrent
emphasis on protecting expanding public interests. As a result,
public interests will in all likelihood remain ill-defined and flex-
ible, inturnleading to lack of definition and certainty of individual
use rights. In Mexico, active development of water markets has
taken place despite all water being declared as public property,
partly because water-use rights have been specified for up to 50
years in length on a volumetric basis separate from land rights
(Easter, 1996).

Conclusion

Two separatesurveysof irrigationfarmersalongtheL ower Orange
and uMhlatuze Riverswereconducted in November 1997 and May
1998 respectively. A market for river water rights had devel oped
among irrigators along the Lower Orange River. Market devel op-
ment for this particular category of irrigation water rights can be
attributed to the scarcity of water inthisarid region and increasing
demand for river water rights by table grape farmers wanting to
expand production. The large number of willing sellers, and the
role played by DWAF in administering market transfers, thereby
reducing transaction costs and time, facilitated market develop-
ment. Improving the efficiency of water market trades could be
achieved by delegating authority to the regional office of DWAF
toapprovetransfers, extending support to market transfersof canal
water, and ensuring that water extraction isclosely assessed asuse
of river water increasesin future.

Discriminant analysis shows that water rights moved to farm-
ersachieving the highest estimated return per unit of water applied,
showing that water rights gravitated to the most effective users of
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water. Secondly, water rightsmoved from potentially lower valued
users with the potential to grow wine grapes and raisin grapes, to
potentially higher valued users with the potential to grow table
grapes. Buyers had larger amounts of undeveloped arable land,
highlighting the efficiency advantage of market trades of bringing
undevel oped arable land into production.

No market trading of water rights had developed along the
uMhlatuze River despitethe scarcity of water in theregion. Forty-
oneper cent of survey respondentswanted to purchasewater rights.
However, there were no willing sellers of water rights. This may
attributed to the fact that survey farmersin the Nkwaleni Valley
were generally found to be using their full water-rights allocation
intheir farming operations, and capital investmentinirrigated land
may inhibit the sale of water rights from this land. Irrigators may
also prefer to retain excess water for water supply security. In
addition, the crops produced by potential Buyers are not signifi-
cantly more profitable than crops produced by Non-Buyers. Asa
result, farmerswith unused or underutilised water rights may have
littleincentive to enter into water market transactions. At present,
farmers are able to pay only for water extracted up to their
maximum water allocation, with any unused water reallocated to
industry by the DWAF. Under such asystem, farmerswith unused
water are unable to realise potential rental or sale income from
water transfers, and resistance to a potential future water market
from industry may develop.

Equity objectivesinimproving accessto water for previously
disadvantaged groups will have to be tackled by government
intervention in water allocation. However, it is important that
existing and potential future water marketsfor irrigation water are
not stifled asthey could have important benefitsin improving the
use and alocation of irrigation water. Under the new Water Act,
overcominginstitutional andlegal barriersfor market performance
will require that water-use all ocations be specified as perpetual or
for long periods of time, asin Mexico, with an expiry date closer
to 40 years, beinherently secure, and that water trading be permit-
ted through the relevant legislatures.
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