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Water asan Economic Good and Demand M anagement
Paradigms with Pitfalls
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Abstract: In certain circles, demand management is seen as one and the same thing as economic
pricing. This thinking is stimulated by the Dublin principle that water should be considered an eco-
nomic good. But is this reasoning correct? Is economic pricing an adequate means to reach more
desirable levels of demand? There is considerable misunder standing about what the concept of water as
an economic good implies. In this paper it is argued that water pricing should primarily serve the
purpose of financial sustainability through cost recovery. Moreover, in water pricing, adegquate atten-
tion should be given to equity considerations through, for example, increasing block tariffs. Instead of
economic pricing there is a need for defining a reasonable price, which provides full cost recovery but
which safeguards ecological requirements and access to safe water for the poor. Giving a reasonable
priceto water hasthe additional benefit that it sends out a clear signal to the users that water should be
used wisely, but the prime target of water pricing remains cost recovery. A major argument of neo-
classical economists is that economic pricing of water will facilitate the re-allocation of water from
sectors with lower added value (such as agriculture) to sectors with a higher added value (such as
urban water use). However, the value of alternative uses of irrigation water is often grossly over-esti-
mated. Adequate and effective regulations may sufficein order to achieve the optimal allocation of water

resources.
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Water asan Economic Good

Since the Dublin conference on Water and the Envi-
ronment (ICWE, 1992) it has become generally accepted
among water resources managers that water should be
considered an economic good (the four Dublin principles,
seeTable 1). However, what thisentailsisnot al that clear.
The problemisnot with theterminology; itistheinterpre-
tation that causes confusion. One can distinguish two
schools of thought (Van der Zaag and Savenije, 2000). The
first school maintains that water should be priced at its
economic value. The market will then ensure that the wa-
ter is allocated to its best uses. The second school inter-
prets “water as an economic good” to mean the process
of integrated decision making on the allocation of scarce
resources, which does not necessarily involve financial
transactions.

The latter school corresponds with the view of Green
(2000) who positsthat economicsisabout “the application
of reason to choice.” In other words, making the right
choices about the allocation and use of water resources
onthebasis of anintegrated analysis of all the advantages
and disadvantages (costs and benefitsin a broad sense) of
aternative options.
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The concept of Integrated Water Resources Man-
agement (IWRM), in line with thefirst Dublin principle,
implies the following four aspects (Savenije and Van der
Zaag, 2000):

» considering all physical aspects of the water resources
at different temporal and spatial scales (the integrity
of the hydrological cycle and the related quality as-
pects);

» applying aninter-sectoral approach, recognizingall the
interests of different water users (including environ-
mental, social. and cultural requirements);

« giving due attention to the sustainability of water use
and the rights of future generations;

e involving al stakeholders, at al levelsin the manage-
ment process, giving due regard to women.

These four aspects, each in a different way, are at
variance with the first school’sinterpretation that “water
isjust another economic good that needs to have an eco-
nomic price.”

The first aspect of IWRM states that water is not
divisible into different types or kinds of water. It may be
groundwater at some stage, at alater stageit will become
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Table 1. The Four Dublin Principles

1. Water isafinite, vulnerable and essential resource which should be
managed in an integrated manner.

2. Water resources devel opment and management should be based on
a participatory approach, involving all relevant stakeholders.

3. Women play acentral rolein the provision, management and safe
guarding of water.

4. Water has an economic value and should be recognized as an eco
nomic good, taking into account affordability and equity criteria.

Source: ICWE, 1992

surface water. Earlier in the water cycle it was rainfall
and soil moisture. But it al remains the same water. Use
of soil moisturediminishestheavailability of groundwater;
use of groundwater diminishes the availability of surface
water, etc. Thus any use of water affects the entire water
cycle. Since water is a resource vital to life for which
there is no substitute, for water no choice exists between
resources. The only choice to be made is how to allocate
water, and finding the most efficient way of using it. Wa-
ter, then, isfundamentally different from other economic
goods. If one needs energy, for instance, one can choose
between solar, wind, hydropower, fossil fuel, nuclear power,
etc. If one needs vitamins, one can choose between dif-
ferent kinds of fruit. The market mechanism works al-
most naturally for such kind of goods. With water that is
not the case. One cannot easily choose another type of
water without tapping the same resource.

Related to thisfirst aspect isthe temporal variability.
The availahility of the resource depends on climatic vari-
ability, but a so on land use and human interference, some-
times hundreds of kilometers away. Also demand varies
over time, both in the short and long term, asthe structure
of the economy and population changes. Later in this pa-
per, an exampl e of the significance of thistemporal varia-
tion is presented.

The second aspect of IWRM, to consider and bal-
ance al sectoral interests, limits the applicability of neo-
classical economic principles also. There are important
water uses that have a high societal relevance, but avery
limited ability to pay, particularly the environmental, social,
and cultural requirements. Yet most, if not all, societies
respect these interests. Decisions on water allocation ap-
pear to be taken seldom on purely “economic” (using the
word in theinterpretation of the first school) grounds. On
the contrary, governments generally take decisionson the
basisof political considerationswith strong considerations
for socid, cultura, and sometimes environmental interests.
Of course, economic and financial considerations are an
integral part of these decisions, but they seldom are the
overriding decision variable. This pragmatic approach is
in agreement with the second school of thought.

Thethird aspect, calling for long-term sustainability,

makes the application of economic principles(intheclas-
sical sense) even more difficult. Economic analysts can
easily demonstrate that the future has no value (in mon-
etary terms). The discount rate makes any future benefits
(or costs) further than, say, 20 years ahead valueless and
irrelevant. This, likethe previousaspect, illustrates clearly
that economic thinking in this limited sense differs from
attributing societal or personal valuesto things. Most indi-
vidualswould agreethat personal health, happiness, beaty,
safety, the future of your children, education and well be-
ing are more important than money. Societies (and to a
much smaller extent the market) spend large amounts of
money onthese qualitiesof life. Yetitisextremely hard to
valuethese qualitiesin monetary terms, let alonetheir fu-
ture value.

Finally, the aspect of participation, which by itself cor-
responds with the second and third principles of Dublin,
requires decision-making processesin which theinterests
of all stakeholders are considered. This aspect precludes
economic pricing, or at least makesit extremely difficult.
Proponents of water markets disagree with this point of
view, sincethey believethat if amarket is properly struc-
tured and supervised all different interests will be well
accounted for. Experience has learned that this may be
possible for certain sub-systems (aquifers) or sub-sectors
(irrigation) of the water sector, but that it is very compli-
cated for more complex systems in a multi-sectoral and
multi-interest environment.

In sum, thefirst (neo-classical) interpretation of “wa-
ter as an economic good” has led to considerable misun-
derstanding in the debate, both at the Dublin conference
and at the Earth Summit in Rio de Janeiro | ater that year.
This misunderstanding still continues. Many observers
feared that the adoption of this Dublin principlewould |ead
to economic pricing of water, which would damage the
interests of the poor and make irrigated agriculture virtu-
aly unfeasible. Asaresult, anumber of disclaimerswere
added to the fourth Dublin principle, stating that water is
also a*“socia” good (whatever that may imply) and that
water should be affordable to the poor.

In the second school of thought thereisno confusion.
Water economics is understood to “deal with how best to
meet all human wants’ (Gaffney, 1997), making the right
choices about the most advantageous and sustai nable uses
of water in abroad societal context. Thisisfully in agree-
ment with the other Dublin principles and the concept of
IWRM. Considering water as an economic good is about
making integrated choices, not about determining theright
price of water. One can say that water pricing isthe pitfall
of the concept “water as an economic good.”

Water Demand M anagement

Demand management is defined as the development
and implementation of strategiesaimed at influencing de-
mand, so as to achieve efficient and sustainable use of a
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scarce resource. Besides efficiency, it should promote
equity and environmental integrity. Water demand man-
agement should not be seen as merely aiming at reducing
demands or achieving higher water use efficiencies* more
cropsper drop.” Demand management isanother approach
to water resources management that contrasts with the
traditional supply management, aimed at increasing the
supply whatever the demand. It differsfrom supply man-
agement in that it targets the water user rather than the
supply of water to achieve more desirable allocations and
sustainable use of water. Apart from structural measures
(such as low-flush cisterns for toilets, leak detection and
control systemsin distribution networks, and dripirrigation
in agriculture) demand management strategiesmainly con-
sist of non-structural measures: economic and legal incen-
tivesto changethe behavior of water usersand the creation
of theinstitutional and policy environment that enablesthis
approach.

In short, demand management aims at achieving de-
sirable demands and desirable uses. In principle, thisim-
pliesthat demand management may also include measures
aimed at stimulating water demand in sectors where cur-
rent use is considered by society to be undesirably low.
This is the same thing as making the right choices about
water utilisation. Hence “water as an economic good” is
fully compatible with the concept of “demand manage-
ment,” if well interpreted.

Demand management has many instruments among
which:

* Quota: setting an upper limit to the amount of water
that may be used for a certain purpose.

» Licenceto use: issuing licensesfor withdrawalsor dis-
charges, subject to control and for alimited period of
time.

» Tradable water right: the creation of a water market
where stakeholders can buy and sell water rightswithin
awell defined legal framework.

» User charges: pricing of water services related to the
type of service and the type of water use. Besides the
cost recovery element, these charges may include de-
mand management charges or subsidies to stimulate
certain behavior.

» Subsidies, grants, soft loans, product charges, tax dif-
ferentiation, tax allowances, and other economic in-
centives to stimulate the allocation of water to certain
preferred water uses, or to make undesirabl e behaviour
less attractive.

* Penalties: asystem of financial and legal enforcement
incentives (finesand premiums) that providethe other
instruments with “teeth.”

Besides these implementation incentives, an impor-
tant component of demand management isawarenessrais-
ing, education, and training. There are many examples
where advocacy and the provision of alternative ap-

proaches to enhance the efficiency of water use have
yielded considerablereductionsin water useand pollution.

Although the first school of thought promotes eco-
nomic water pricing as the most important demand man-
agement tool, thereislimited scientific evidenceto support
that claim. Mohamed (2001) shows that in Egypt water
pricing is not an effective demand management instru-
ment. Quota are more effective and have the same result.

It appears that also with regard to the concept of “de-
mand management,” the pitfall liesin water pricing. Let
us have a closer look at water pricing: what the purpose
of water pricing is, how it influences demand, and how it
may be used to enhance the sustainability of water supply
in an equitable manner.

Water Pricing

In contrast to the point of view expressed by the first
school, water pricing isnot an instrument for water alloca-
tion, but rather an instrument to achieve financial
sustainability. Only if thefinancial costsarerecovered can
an activity remain sustainable. A good illustration of this
premise is the “free water dilemma.”

If water isfor free, then the water provider does not
receive sufficient payment for its services. Consequently,
the provider isnot able to maintain the system adequately,
and, hence, the quality of serviceswill deteriorate. Even-
tually the system collapses, people have to drink unsafe
water or pay excessive amounts of money to water ven-
dors, while wealthy and influential people receive piped
water directly into their houses, at subsidised rates. Thus
thewater-for-free policy often resultsin powerful and rich
people getting water cheaply while poor people buy water
at excessive rates or drink unsafe water.

Hence water pricing is an important instrument to
break the vicious circle of the “free water dilemma.” But
how high should the price be, and what is the impact of
water pricing? To answer this question, it is necessary
look at both the costs and value of water. Figure 1 shows
the build-up of costsand values according to Rogerset al.
(1997).

In the build-up of the costs, Rogers et al. (1997) dis-
tinguish: the full supply cost, being the financial costsre-
lated to the production of the water, which consist of the
operational (O&M) costs and the costs of investments
(Capital charges); the full economic cost, which in addi-
tion includes the opportunity cost (the cost of depriving
the next best user of consuming the water) and the eco-
nomic externalities (the damage incurred by other parties
that is not taken into account); and the full cost, whichin
addition includesthe environmental externalities (environ-
mental damage). The distinction between the latter twois
open to discussion. Some economists would say that the
economic cost includethefull supply cost plusthe oppor-
tunity cost. These economists consider all other impacts
to be externalities. Of these, particularly the environmen-
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Figure 1. Genera principles for cost and value of water (Rogers et a., 1997).

tal externalitiesand theimpacts on long-term sustai nability
are difficult to quantify in monetary terms. Therefore
Rogerset al. (1997) make adistinction between economic
externalitiesand environmental externalities. Inthe broader
definition of the " second school of thought,” however, both
types of externalities should be part of the economic deci-
sion problem.

A similar problem arisesin the definition of thevalue
of the water. The value to the user may be quantified by
hig’her willingnessto pay, but there are additional benefits,
such asbenefitsfrom return flows, multiplier effectsfrom
indirect uses and in a broader sense the benefits to meet-
ing societal objectives. Thelatter aspect isoften neglected
by the “first school” economists since also here it cannot
alwaysbe quantified in monetary terms, but it is essential
totheintegrated decision process. Thelast part, theintrin-
sic value consists of cultural, aesthetic, and merit values
of water, also very difficult to quantify in monetary terms.
If we usethe definition that economicsis*about applying
reason to choice” then the Full Cost and the Full Value of
Rogerset a. (1997) should be used for making allocation
decisions.

It is obvious that a certain allocation of water is at-
tractive when the Full Value is higher than the Full Cost.
Determining these values and costs is precisely what is
required in economic analysis. Oncethe decision hasbeen
taken to allocate the water on economic grounds, then the
next issue is to decide on the financing of the allocation.
For thefirst schoal, thisisno problem. The price should be
the Full Economic Cost, or the Full Cost. But that is not
necessary. In principle, if society finds the allocation a
good idea, then society may decide to finance the alloca-
tion completely. This is common practice with security
(policeand defense), judiciary and administration, and most
countries subsidize education and health from government
funds. Interestingly, unlike sectors such as security, health,

and education, the water sector in many countriesis able
to attain cost recovery. In certain cities of Zimbabwe, for
instance, the water account even produces asurpluswhich
these cities use to subsidize other sectors, such as basic
health care.

The decision how to all ocate water resources on eco-
nomic grounds comes first, and should be conceptually
separated from the decision how this allocation should be
financed.

For water pricing thefollowing considerationsareim-
portant:

» theinstitution responsible for the supply of the water
should have sufficient autonomy to operate and main-
tain the system adequately and sustainably;

» only whenit hasfunctional autonomy, including finan-
cial autonomy, can it perform itstask in a sustainable
fashion;

» there should be full cost recovery and preferably res-
ervationsfor future investments;

* itisimportant to give due attention to equity consider-
ations to prevent that the weakest people carry too
high aburden;

» thepriceshould be*“reasonable,” alowing for full cost
recovery, but in linewith the ability to pay of consum-
ers;

» those who can pay an economic price (in industries
and highly developed urban areas) should pay a high
price and by doing so, cross-subsidize the poorer strata
of society;

» itispossible, inprinciple, to provide poor peoplewitha
minimum amount of water for free; it is, however, of -
ten considered more sustainable to ask for a nominal
connection fee (within their ability to pay) or chargea
subsidised “lifeling” rate, which givesthem aclaim on
a proper service.
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In applying this approach of a reasonable price, one
comesautomatically toincreasing block tariffs, or astepped
tariff system as Kasrils (2001), the Minister of Water Af-
fairs and Forestry of South Africa, calls it. By applying
these increasing block tariffs, one can reach full cost re-
covery, ingtitutional sustainability, equity and, purely asa
fringe benefit, send out amessage to the large water con-
sumersthat water is precious and needs to be conserved.
Only in this sense, as an afterthought, is water pricing a
demand management tool.

Demand M anagement I mplications
of Water Pricing

With ordinary economic goods thereis arelation be-
tween price and demand following a demand curve. The
dimensionlessdopeof thisdemand curveiscalledtheprice
elasticity of demand. It is defined as the percentage of
increase in demand resulting from a percentage of increase
in price. Thiselasticity isanegative number since demand
is expected to decrease as price increases. The general
equation for the demand-pricerelation (the demand curve)
is

Q=cP*

where Q is the quantity of demand for the good; P is the
price of the good; cisaconstant; and E isthe elasticity of
demand. The elasticity E for water normally ranges be-
tween -1 and O.

Thisequationisdifficult to apply for the water sector
as awhole, but for certain sub-sectors (urban water use,
industrial water use, irrigation) it may serve the purpose
of analyzing the effects of tariff changes. The problem
with the equationisthat E is not aconstant. It dependson
the price, it depends on the water use and it varies over
time. Soitisan eguation with limited applicability.

Primary uses of water have a special characteristicin
that the elasticity becomesrigid (inelastic; E closeto zero)
when we approach the more essential needs of the user
(Figure 2). People need water, whatever the price. And
for the most essential use of water (drinking) few alterna-
tive sources of water are available. For sectors such as
industry and agriculturedemand for water isgeneraly more
elastic (E closer to -1), which is more in agreement with
the general economic theory. Thisis because aternatives
for water use exist in these sectors (e.g. introducing wa-
ter saving production technologies, shifting to less water
demanding products/crops). For basic needs, however,
demandisrelatively inelastic or rigid. In urban water sup-
ply, elasticities are therefore generally close to 0, unless
additional (non-financial) measures are taken. Poor con-
sumersoften only can afford to use small amounts of water
(the basics), and any increase in tariffswill have little ef-
fect because they cannot do with less water. For large
consumers (the ones that irrigate their gardens, own cars

that need to be washed etc.) the ability to pay is such that
the need to save money on water is limited. In the latter
case, awareness campaigns, regulation, policing, leak de-
tection, renewal of appliances, etc. are often more effec-
tive than the price mechanism per se. Theincreasing block
tariff system, by many societies accepted as achieving
the best compromise between efficiency and equity for
domestic water supply, poses an interesting paradox with
neo-classical economics. It prices the highest value use
(the most essential requirements such asdrinking and cook-
ing) lowest (first block at “lifeling” tariff), and the lowest
value use (less essential uses such aswashing acar) high-
est. Theincreasing block tariff system isaclear example
of societies having decided that neo-classical economics
do not apply to the provision of domestic water services.

When the demand for water isinelastic, asisthe case
for urban water, the water provider may be tempted to
raise tariffs, since this will always result in higher rev-
enues, while water consumption drops only slightly. The
provider may not be interested in curbing water demand
through other means (e.g. through awareness campaigns
or through subsidising theretrofitting of houseswith water
saving devices). It istherefore that water utilities should
preferably remain publicly owned. If privatized they should
operate within a stringent and effective regulatory envi-
ronment.

Water Allocation Between Sector s

One of the main reasons why neo-classical econo-
mists promote economic pricing of water isthat it suppos-
edly facilitatesthere-all ocation of water from sectorswith
lower added value to sectors with a higher added value.
Such re-allocation will obviously be advantageousto soci-
ety as a whole. The classic case is the different values
attained in the agricultural and urban sectors. According
to Briscoe (1996), the value attained in urban sectors is
typically an order of magnitude higher thanin agriculture.
So, if water iscurrently used in the agricultural sector, the
opportunity cost, i.e. the value of the best alternative use,
may be ten times higher, subject of course of “location
and the hydraulic connections possible between users’
(Briscoe, 1996). Thusashift towardsthe higher value use
is often promoted. However, in economies with many in-
dustriesdepending onthe agricultural sector, themultiplier
effect of agricultural productionishigh, and thereforethe
value added by water may be under-estimated when only
using farm-gate prices of agricultural produce (Rogers,
1998).

Whereas the opportunity cost of water for domestic
water use may be highest, the moment availability ishigher
than demand, the opportunity cost of the water will fall to
the next best type of use. It isjust not possibleto consume
all thewater at the highest value use. The proper opportu-
nity cost for irrigation water may therefore be only half, or
less, than the best alternative use (Rogers et al., 1997).
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Figure 2. Schematic figure of different uses of domestic water and
their dlasticities of demand.

Even then some economists seem to forget that the reli-
ability of supply acceptabletoirrigated agricultureismuch
lower than that for urban water supply: a storage dam
yielding x m3of water supplied toirrigation at 80 percent
reliability, may yield only 0.5x m?(or less, depending on
hydrology) for urban water supplied at 95 percent reliabil-
ity. The effective opportunity cost of water used for irri-
gation should therefore again at least be halved. The
resulting opportunity cost is thus only a fraction of what
some neo-classical economistsclaim it to be. Thisiscor-
roborated by the following observation: in poor neighbor-
hoodsin Zimbabwean cities, many households use domestic
water (which is charged at between 0.15 and 0.50 US$/
m3) for market gardening; indicating that even at these
tariffsirrigation appearsto be profitable.

The emerging picture, then, is fairly straightforward
and common sense: the sectors with highest value water
uses should have accessto water. In many countriesthese

agricultural demand
industrial demand
—environmental demand
[ primary demand
—— water availability

reliability of supply

water availability and demand

ST~~~

time

Figure 3. Variation of water availability and demand, and reliability of
supply.

sectors require only 20 to 50 percent of average water
availability, and these demands can easily be satisfied in
al but the driest years. In most years much more water
will be available, and this water should be used benefi-
cialy, for instancefor irrigation. Thereisthereforeno need
for permanent transfers from agriculture to other sectors,
except in the most heavily committed catchment areas of
theworld. What isneeded isalegal and institutional con-
text that allows temporary transfers of water between
agriculture and urban areas in extremely dry years. It is
our view that no market is required to cater for such ex-
ceptional situations. A simplelegal provision would suf-
fice, through which irrigatorswould beforced to surrender
stored water for the benefit of urban centers against fair
compensation of (all) benefits forgone. This compensa-
tion should, however, not be calcul ated in terms of market
prices, sincein dry yearsthis price may be many orders of
magnitude higher than in normal years. Why should an
irrigator be allowed to hold acity’s popul ation hostage and
be compensated as a speculator?

In those heavily committed catchments where per-
manent transfers of water out of the agricultural sector
arerequired, normally amicable negotiated solutions can
be agreed, provided the laws allow this to happen.
Rosegrant and Gazmuri (1996) report a case of afactory
financing the construction of awater saving drip irrigation
system for anirrigation scheme, thereby obtaining theright
to use the water thus saved.

In sum, many economists have not recognized the
importance of the temporal variability of water availabil-
ity, aswell asthe different reliabilities of supply required
by different water using sectors. Figure 3 showsthevaria-
tion of supply and demand in an imaginary case. It shows
that, in genera, primary (domestic) and industrial demands,
with the highest ability and willingness to pay, require a
highreliability of supply, whichisnormally achieved through
relatively large storage provision. Also environmental de-
mands are not the most demanding on theresource. Agricul-
tural water requirementstend to be much higher, fluctuate
strongly but also accept alower reliability of supply.

Conclusion

This paper has attempted to show that “water as an
economic good” and “demand management” are compat-
ible conceptswhen considered in the context of Integrated
Water Resources Management. Both are instruments to-
wards balanced and integrated decisionson the allocation
of ascarce resource, for the benefit of society asawhole.
Water economicsis about making the right choices about
water resources development, conservation and alloca
tion. Financial considerationsare only apart of this*ben-
efit-cost” analysis and seldom the main consideration. If
water pricing is considered the main (or sole) instrument
of demand management and economic planning, it will be
amajor pitfall. Both demand management and economic
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planning should have much broader scopes, and the core
function of water pricing should primarily be cost recov-
ery. If costs are recovered through increasing block tar-
iffs, implicit cross-subsidiesare built into the system, which
on the one hand satisfy social and equity criteriaand guar-
anteefinancial sustainability onthe other.

In the trade-off between inter-sectoral water uses,
the aspect of temporal variability of water availability and
of reliability of supply iscrucial, and often overlooked by
economists. The various water using sectors require dif-
ferent reliabilities of supply, which somehow hasto reflect
in the price of water. The paper has argued that for this
reason the opportunity cost of irrigation water isoften over-
estimated. Applying water for biomass production will re-
main asignificant, and vital, activity infuture.

Within sectors, water markets and marginal cost pric-
ing may in some cases be compatible with the concept of
Integrated Water Resources Management, provided all
externalitiesareindeed “internalized” and transactionsare
regulated by apublic body (Perry et al., 1997). The paper
has argued that for the allocation of water between sec-
tors no markets are required nor are these desirable. Ad-
equate and effective regulations may suffice in order to
achieve the optimal use of water resources, acceptable to
society at large.
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