CIHEAM

Options Méditerranéennes

Sustainability, cost recovery and pricing for water in irrigation investment
Mergos G.J.
in

Dupuy B. (ed.).
Aspects économiques de la gestion de I'eau dans le bassin méditerranéen

Bari : CIHEAM
Options Méditerranéennes : Série A. Séminaires Méditerranéens; n. 31

1997
pages 125-135

Article available on line | Article disponible en ligne a I’adresse :

http://om.ciheam.org/article.php?IDPDF=CI9 71536

To cite this article /| Pour citer cetarticle

Mergos G.J. Sustainability, cost recovery and pricing for water in irrigation investment. In :
Dupuy B. (ed.). Aspects économiques de la gestion de l'eau dans le bassin méditerranéen . Bari :
CIHEAM, 1997. p. 125-135 (Options Méditerranéennes : Série A. Séminaires Méditerranéens; n. 31)

CIHEAM

e
rtsiilisty et e et

http://www.ciheam.org/
http://om.ciheam.org/

CIHEAM



http://om.ciheam.org/article.php?IDPDF=CI971536
http://www.ciheam.org/
http://om.ciheam.org/

CIHEAM - Options Mediterraneennes

George J. Mergos
Department of Economics
University of Athens
Athens, Greece

SUMMARY - Sustainable agriculiural development is a desirable goal, but as a concept it
cannot lead to practical project appraisal recommendations, unless it is properly defined and
intfroduced in the project evaluation process as a set of selection rules. The critical link for
ensuring susiainable development is to mainiain ecological, operational and financial
sustainability at the project level. Ecological sustainability is a well known concept, but financial
sustainability needs some explanation. Financial sustainability is related to problems caused by
the large recurreni cost burdens on government budgets and the need for frequent system
rehabilitation of irrigation schemes. Since most countries face serious budgetary difficulties in
financing their development plans, it is necessary {0 reconsider the basis on which irrigation
projects operate and impose a principle of self-sustaining. Under such principle, the cost of
operation and maintenance of irrigation projects (and perhaps the recovery of investment) should
be internalized. In addition, a mechanism should be introduced for assessing institutional
performance and for encouraging farmers’ participation and responsibility. Pricing and cost
recovery issues should, as a principle, be part of project economic work. The well known rule
"price should equal shori-run marginal cost” is far too simple {o be practical and new types
pricing policy are necessary. Equity and efficiency are generally the main issues. Hence, a
presentation and discussion of alternative pricing rules as well as of price policy experience in
irrigation investment becomes important. In addition, issues of water allocation methods and
water rights are important for the establishment of an effective water management sysiem.
Finally, the relevance of water markets as a mechanism for the allocation of water is recently
aitracting considerable attention.
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INTRODUCTION

Problems of water management in agriculture are
gaining increased importance worldwide. The impli-
cations of a rapidly increasing population on food
demand, the environment and water availability are
severe. In ten years from now there will be not only
1 billion people more to feed, but also demand for
extra food for the 500 million at present seriously
undernourished. In addition more than 1 billion peo-
ple, mainly poor, still have no access to clean water.
1t is estimated that food output has to increased by
40 percent over the next ten years in order to satisfy
demand and this may come by increasing the pro-
ductivity of cultivated land by irrigation and in-
creasing output with application of new biological
technology (FAO, 1993).

Within this context water availability becomes an
important factor in global development and issues
of sustainable development and water management
attract prominent attention. Per capita availability
of water is declining rapidly in many regions of the
world and in particular in Middle East and Northern
Africa because of a rapid population growth. Some
of the countries in such regions move rapidly into a
water scarcity and water crisis situation. For in-
stance, per capita water availability in Middle East
and Northern Africa has declined from 3480 cubic
meters (c.m.) per capita in 1960 to 1450 c.m. per
capita in 1990 and is expected to decline further to
680 c.m. per capita in 2015 due to the rapid popu-
lation growth (Le Moigne, et al, 1994, p.4.). Such
alarming trends imply that issues of water avail-
ability transcend sectorial considerations and have
important effects on a country' s economic and so-
cial development and on the general well being of
the population.

Despite such trends in water availability, irrigation
projects have in many countries been designed, evalu-
ated and operated in a rather narrow sense, leaving
aside issues of environment, maintenance, people's
participation, and government financing. Disregard
of such issues has resulted in many cases in dwindling
irrigation resources, strained government finances,
and irrational operation of the irrigation systems
(O' Mara, 1990). The rational for this behaviour is a
concentration on irrigating more land to meet the
rapidly increasing demand for agricultural products,
and the subsequent choice for big, not always suc-
cessful projects.

The formulation and implementation, then, of a
strategy for water allocation and use is of para-
mount importance for achieving efficiency and
equity in the use of water and in enhancing social
and economic development. Governments need to
review carefully their water related policies and
strategies so that water is managed as a social and
economic resource with emphasis on conservation.
Water related policies may include government de-
cisions about protection of ecosystems, water rights,
water charges and water pricing, organizational and
social issues.

Most countries, however, face budgetary difficul-
ties and the competition for public funds is increas-
ing. In addition, the costs of water investments are
rising and Operation and Maintenance (O & M)
costs strain government budgets. Economic effi-
ciency becomes a key objective in most countries
and opportunity costs will need to guide future wa-
ter allocation decisions. In this sense pricing for
water with the objective of cost recovery becomes a
major issue. Furthermore, the role of water pricing
and economic incentives for efficient water use is
critical in guiding water use and allocation deci-
sions and, hence, the design and selection of appro-
priate institutional mechanisms.

This paper discusses the issues of water pricing and
cost recovery in irrigation projects. Its premise is
that, given recent trends in water availability, irri-
gation projects should operate under the principle
of self-sustaining. After a review of the concepts of
sustainability and cost recovery, the paper concen-
trates on water pricing policies, and discusses issues
of water markets, property rights and institutional
mechanisms for water use and allocation. Finally,
the paper concludes with some remarks and rec-
ommendations on the design and selection of ap-
propriate institutional mechanisms for the alloca-
tion of water.

SUSTAINABILITY AND COST RECOVERY
ISSUES

Sustainability

Under conditions of diminishing per capita avail-
ability of water in many regions of the world, sus-
tainable agricultural development becomes an
overriding objective. The concept of sustainability is
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used by different people to mean different things
(see, e.g. Conway 1987, Barbier et. al. 1990, O' Mara
1990, Mergos, 1991, etc.). Hence, although it is
easy to accept sustainable agricultural development
as a desirable goal, the danger is that the concept,
unless properly defined, is too vague to lead to
practical irrigation project recommendations,

Sustainability is usually approached as an ecosys-
tem concept, where a set of elements, agricultural
production units, interact with their surrounding
natural environments. However, the concept is
much wider, since, this approach refers only to the
ecological concept of "resilience” of natural ecosys-
tems. Sustainability, according to Conway (1987) is
the ability of a system to withstand collapse and
maintain productivity when subject to stress or
shock. Cost Benefit Analysis Methods encounters
severe problems in dealing with issues of sustain-
ability (see Page, 1977, but also Morvaridi, 1994).
Using standard Cost Benefit Analysis criteria it
may be economically efficient, under certain con-
ditions, to allow for the exhaustion of a resource
that is important for sustainability. This is the rea-
son that some economists have argued in the past
that justification of the conservation of such a re-
source requires an additional criterion in project ap-
praisal taking into account "intergenerational equity".
Following such an approach, the concept of sus-
tainability is made operational in project appraisal
by setting a constraint to the depletion or degrada-
tion of the particular resource that 1s important for
sustainability (see, e.g. Barbier et. al. 1990, p. 188).

Besides the intertemporal nature of the challenge of
sustainable development to standard Cost Benefit
Analysis methods, there is also a an "intergroup"
externality, which means that activities of one group
of people have some unintended impact, either
positive or negative on some other group separated
from them in space. A clear example illustrating
this property in water resource management is the
setting up of a dam or the management of water
upstream, that affects the welfare of people down-
stream. Although one may tend to consider this case
as an income distribution problem, it is also possible
that the change in the flow of water may destroy the
natural resource stock downstream that is not ac-
counted in conventional cost benefit analysis.

The concept of externality brings us to the collec-
tive nature of the problem of sustainability. Both
neoclassical economists and sustainable develop-

ment advocates perceive that externalities arise
from institutional failure, because property rights do
not provide incentives to protect the resource. It is,
therefore, necessary to consider solutions to prob-
lems of sustainability of institutional or of collec-
tive character. The first refers to the creation of
mechanisms that provide incentives for change in
individual behaviour towards the objective of sus-
tainability and the second to the creation of a group
whose members act in the common interest of the
membership as a whole, perhaps at some cost to
individuals members.

A serious criticism advanced against the sustainable
development concept is that it lacks an adequate
framework to make the concept operational. With-
out such a framework, it is claimed, it is impossible
to provide policy advice for reallocation of invest-
ment resources and for guidance on policy action.

Development activities are structured in the form of
projects and mobilized resources are allocated among
alternative project proposals. Project evaluation
methodology is used to select individual develop-
ment project to be included in the development
plan. Since the standard criteria for project selec-
tion ignore sustainability in favour of efficiency, it
is important to find new rules that guide project se-
lection and allocation of resources among, the rule
of the " alternative projects taking into account sus-
tainability. However opportunity cost" need to be
maintained (Batie, 1989, p. 1096). Hence, the criti-
cal link for ensuring sustainable development is to
maintain sustainability at the project level. It fol-
lows that the project selection and implementation
process should be redefined to be consistent with
the concepts of efficiency and sustainability.

It has been argued above that the broad goal of
sustainable development can be achieved if projects
are selected according to a set of criteria that assure
sustainability. Implementation of sustainable proj-
ects will lead to sustainable development (ODA,
1985). This approach modifies the standard project
selection process so that attention is paid to the im-
pact of the selected projects on broad development
concerns such as the environment or the conditions
of the poorest sections of the society. Similarly,
project viability is of critical importance for sus-
tainability because it implies that the invested re-
sources produce the intended benefit and, hence, con-
tribute to the broad goals of sustainable development.
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Project sustainability has been defined as the ca-
pacity of the project to maintain an acceptable level
of benefit flows through its economic life (OED,
1985). Project benefits may include such benefits as
increased output, favourable sector conditions, use
of technology transferred, and operation of institu-
tions built by the project.

In an effort to quantify the concept, project sustain-
ability has been defined to reflect the percentage of
project-initiated goods and services that is still de-
livered and maintained five years past the termina-
tion of donor resources, the continuation of local
action stipulated by the project, and the generation
of successor services and initiatives as a result of
project-built local capacity. However, project sus-
tainability is a relative concept which should be as-
sessed using a set of indicators that differ across
different sectors. We elaborate on such a set of in-
dicators for irrigation investment next.

The projected growth in demand for food, expected
as a result of population and income growth, should
be met with increased food production. Although
investment in irrigation has not always been suc-
cessful and realised benefits are sometimes much
lower than intended benefits (Mergos, 1987), irri-
gation investment plays a pivotal role in expanding
production capacity and increasing agricultural out-
put. However, investment in irrigation should be
considered not only from an efficiency, but also
from a sustainability point of view. Irrigation proj-
ects should be examined for (a) ecological sustain-
ability; (b) operational sustainability; and (c) fi-
nancial sustainability. We briefly discuss these
aspects next.

Ecological sustainability relates to the interaction
of irrigation schemes with the resource base. A
large irrigation scheme, even if it is efficient, may
have undesirable effects on the ecosystem. Large
dams and river diversions are examples of irrigation
projects with possible adverse effects on the ecosys-
tems. The important point in this discussion is that
such effects are not localized and by breaking the
ecological chain in one point, adverse effects can
spread over the entire ecosystem affecting popula-
tions living far away (even in different parts of the
globe) from the irrigation project. Hence, a possible
adverse impact of an irrigation scheme on the re-
source base is the degradation of the physical re-
source base, that is finite in extent, and which can
lead to serious discontinuities in benefit streams

and can cut short productive lifetimes of other ma-
jor investment elsewhere.

Operational sustainability is confined to the opera-
tion of the irrigation project itself. A major role in
the operational sustainability of an irrigation
scheme play the technical solution and the design
of the scheme. Salinity and water logging are con-
sidered as major problems in the context of irriga~
tion system sustainability and constitute a serious
threat to the productive capacity and long-term
sustainability of a large number of irrigation
schemes, which if not dealt in time may lead to a
complete collapse of the schemes. In certain situa-
tions it is necessary to install extensive surface
drainage systems in previously irrigated areas in
order to deal with the problem.

Another problem of poor design that leads to op-
erational problems, shorter productive lifetimes,
and much lower benefit streams is when the opera-
tion of the system is implemented in a technically
different than it has been designed way. If the
scheme is poorly designed, water supply may not
be dependable. Under such circumstances, farmers
are eager to find alternative ways to secure water,
usually to the detriment of their fellow farmers,
sometime creating chaos and complete collapse of
the irrigation system.

Besides technical factors, economic, political. and
institutional factors constitute the most intractable
constraints for the operational sustainability of irri-
gation projects. Projects operate, and usually should
be seen, as interventions in an economic, social,
and institutional environment. Unless they are in
agreement with this environment, irrigation projects
are doomed to fail. Major difficulties in implement-
ing remedial or preventive actions relate to the de-
layed onset of the undesirable effects, the collective
nature of many of the solution, the restricted con-
stituencies supporting remedial programmes, and
the high costs related to the changes in the technical
design (either to control water logging and salinity
or other operational problems).

The most promising approach in solving these
problems and leading to sustainable irrigation proj-
ects, is to create farm-level incentives that point to
the desirable direction. If the design of the project
rewards those who follow undesirable practices, it
is a matter of time for the project to collapse. If, on
the other hand, there are farm-level incentives for
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desirable practices, sustainability of the project is
secured. However, there has been little research up
to now on the design of such incentives, especially
those that are of institutional and collective nature.

Financial sustainability relates to problems caused
by the large recurrent cost burdens on government
and the need for frequent system rehabilitation of
irrigation schemes. It is natural to consider this is-
sue as affecting not only the viability and productivity
of existing systems but also the economic rational
for the development of new irrigated land as well.

In most countries recurrent costs for the operation
of irrigation projects do not come from irrigation
revenues, which are inadequate in any case, but
from the general budget of the state. Also, in most
cases, water is paid for by its users on an adminis-
tratively-determined basis that has no direct rela-
tionship to the quantity of water used. In such cir-
cumstances cost recovery is low and financial
incentives do not operate to encourage good water
management practices, creating problems of sus-
tainability for existing projects and disincentives
for the development of new projects.

At present, when most countries face serious
budgetary difficulties, it is necessary to reconsider
the basis on which irrigation projects operate and
impose a principle of self-sustaining. Under such
principle, irrigation project operation and mainte-
nance should be internalized, raising revenues for
cost recovery, assessing institutional performance,
and encouraging farmers' participation and respon-
sibility. Since continued growth in government
outlays for O & M of imrigation projects would
probably be dwindling and resources for expansion
of irrigated land may be difficult to find, the opera-
tion of irrigation projects should be restructured for
financial sustainability without inflows from the
general government budget.

Cost recovery

Imposing a principle of self-sustaining on irrigation
projects leads, as explained above, to sustainable
agricultural development. Of particular importance
is the internalizing of irrigation project operation
and maintenance, raising revenues for cost recov-
ery, and encouraging financial sustainability with-
out inflows from the general government budget.

The principle of cost recovery has become of par-
ticular importance under conditions of rising cost of
investment in irrigation and other water resources
projects and under increasing competition for fund-
ing from government budgets. Hence, there will be
an increasing reliance on cost recovery as a source
of funds to sustain projects. In addition, however,
securing funding for financing new investment in
irrigation and for operation of existing projects,
new institutional solutions are necessary to improve
project efficiency in the use of water by encourag-
ing conservation and efficient use.

Cost recovery mechanisms can play a very useful
role in this respect. For instance, Operation and Man-
agement of irrigation projects can become more ef-
ficient by setting up mechanisms that encourage
farmers' participation and in this way willingness to
pay of farmers is increased, the quality of services
is improved, and irrigation projects become self-
sustained. The best way to achieve self-sustaining
of projects is to turn over Operation and Manage-
ment to water users in the form of a financially in-
dependent entity. World Bank experience in Phil-
ippines shows that cost recovery increased to 75%
of O & M costs by encouraging users’ participation
and ownership of irrigation facilities. Increased ef-
ficiency is achieved in water conservation and use
because water users can better monitor water use
and exercise social pressure for collecting water
fees among users. But also, by turning over cost re-
covery mechanisms to users' associations, the cost
of monitoring and enforcing water fee collection is
decreased.

Implementation of cost recovery policies is a
complicated issue. Governments that follow a low
price policy for agricultural products, taxing farm-
ers indirectly by maintaining prices below world
market levels, cannot and, perhaps, should not ex-
pect farmers to pay full cost for irrigation facilities.
When, on the other hand, prices of agricultural
products are maintained above world market levels
and there are implicit transfers of income from con-
sumers and the budget to farmers, full cost for irri-
gation facilities should be charged. In addition, when
project operation aims to satisfy other country objec-
tives, e.g. to achieve national food security and irri-
gation is not profitable to farmers, then some form
of subsidy from the general government budget
should be logically expected. Similar complications
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arise in multi-purpose projects where joint costs
should be allocated according to the different pur-
poses (e.g. irrigation and generation of electricity).
However, farmers may be able sometimes to use
pressure to shift operation and management costs to
the general government budget and keep their water
charges low.

Finally, it should be noted that in the years to come
the needs for financing of irrigation investment will
probably exceed available resources in government
budgets and hence, additional sources of capital
may be required (World Bank, 1993). For this rea-
son there will be a need to identify bankable proj-
ects so that commercial capital financing irrigation
investment. Under such circumstances can be used
for there is need to rely more on financial mecha-
nismus that establish the appropriate conditions of
financial independence of project operation from
government budgets, to rely on water users associa-
iions for monitoring cost recovery operations, and
{0 encourage collective initiatives. Assuming the exis-
tence of reasonably developed capital markets,
meeting the above conditions will allow private
capital to be used for financing operation of exist-
ing irrigation projects as well as new irrigation in-
vestment.

WATER PRICING POLICIES
Policy objectives

Pricing and cost recovery issues should, as a prin-
ciple, be part of project economic work. However, a
number of issues arise when one is confronted with
the actual implementation of pricing policies. How-
ever, as it has been discussed earlier, cost recovery
and charging for water is not an end in itself, but
serves the objectives of efficiency and equity within
the national economy.

Efficiency and equity are the two fundamental eco-
nomic objectives that should be satisfied, when
governments design their economic policies. These
two conflicting objectives lead to quite different
water pricing policy criteria, hence, the appropriate
mix of the two reflects, in general the particular
choices of governments. On the other hand, water
price determination is influenced by a number of
other case specific natural factors (physical, hydro-
logical, climate, soils etc.) as well as social and in-
stitutional factors. In addition, the need for adminis-

trative efficiency and the cost of monitoring and
enforcing water pricing policies, also, affect gov-
ernments' choices.

Despite general acceptance that charging for water
is justified on efficiency grounds, and in many
cases on social grounds as well, there are opponents
to cost recovery practices. Their objections are
based on the following arguments: (i) there are di-
rect and indirect benefits from the operation of irri-
gation projects and, hence, it would be difficult to
charge for water according to benefits accrued; (ii)
there are great difficulties in monitoring and enforc-
ing cost recovery system and hence, it may under
certain circumstances be preferable not to charge
for water at all; (iii) cost recovery system do not ac-
count for the need to help poor parts of the agricul-
tural population; (iv) irrigation facilities are often
under-utilized, hence, charging for water makes
farmers less motivated to irrigate. Overall, however
such arguments against using cost recovery mecha-
nisms do not stand scrutiny either on efficiency or
on equity grounds and in addition they do not en-
sure water conservation. The only valid argument
against changing for water in the cost of enforcing
and monitoring pricing policies.

WATER PRICING METHODS

Marginal cost pricing is the most efficient method
of pricing not only in irrigation but in every eco-
nomic system. Nevertheless, the actual implemen-
tation of water changes can rarely be related to
marginal cost concepts especially in the real world
where administered prices prevail. In particular such a
pricing system encounters enormous difficulties in
determining the true marginal cost, and the com-
plexity of measurement difficulties and tariff struc-
tures makes its use for farmers impractical if used
with administered prices.

Average cost pricing policies intend to cover all
costs and thus such a system satisfies the require-
ments for financial mobility. In addition, average cost
pricing despite a number of advantages compared
with marginal cost pricing, it is not consistent with
the principle of efficiency.

Benefit pricing has the objective of charging not
only for operation and maintenance costs but also
for part of the benefits obtained from irrigation.
This system however, is very difficult to implement
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since it is completely unrelated to the volume of
water used.

There are, in addition, various systems of charging
for part of the operation and maintenance costs of
the projects while governments finance the rest and
investment costs. The objective is to provide in-
come assistance to farmers and improve equity
since farmers are in general poorer compared to the
non-farm population. However, this system has
many drawbacks since it does not encourage effi-
ciency in water use and leads to large financial
deficits of water management organisations.

There are several approaches in assessing water
changes with two main lines of thought. The first
considers water charges as a fee to be used for the
cost of operation and maintenance of the water fa-
cilities and perhaps, for the improvement and ex-
pansion of services. The second, considers that fees
should be charged on the basis of the concept of
value of water. The various methods used for pric-
ing the water around the world follow these two
‘general approaches.

Area-based pricing of water is the most common
and perhaps the simpler to operate. Water in this
approach is priced per hectare or other unit of area
irrigated with minimal or no control at all on the
amount of water supplied. Major advantages of this
approach are its minimal requirements for monitor-
ing and control of water supplies and its reliance on
information that is easily accessible and verifiable
(hectares of land cultivated and irrigated). Hence, in
terms of cost effectiveness this approach has quite a
number of advantages compared with other more
sophisticated methods of price assessment. The
method relies, also, on some form of group behav-
iour and social pressure to prevent wastage of wa-
ter, especially in periods of water shortages. Hence
the efficiency of this method depends to a large
extent on the ability of the group to follow water
control schedules and practices.

A slightly different method of pricing is followed
when water prices depend on the number of shares
that a farmer holds for irrigation in the command
area. The number of shares, however, is usually as-
sociated with the amount of irrigable land. Hence,
there are no major differences between the effi-
ciency and equity impact. There are, however, in
the method also significant effects on efficiency
from group behaviour and institutional arrange-

ments for water control schedules and practices. If
control methods are efficient then this method, as
the previous one, can lead to efficient and equitable
outcomes of water distribution. In contrast, if there
are no good control practices, then the achieved
water distribution is neither efficient nor equitable,
and in addition significant water wastage will oc-
cur. Hence, the efficiency of the outcome of this
method of pricing depends to a large extent on the
institutional arrangements made for control of wa-
ter use and availability and, hence, on group cohe-
sion and group behaviour of the farmers who par-
ticipate.

A less widely used approach is volumetric pricing.
This approach is prevalent in changing for water for
household use, however, despite its attractiveness,
it has many disadvantages in its implementation in
irrigation systems. Volumetric pricing is considered
as a method that promotes efficiency and equity
and encourages conservation of water. Hence, it is
argued, this method has many desirable character-
istics for use in the operation of irrigation projects.
Although, no one would disagree with the premise
that such pricing approach would lead to higher ef-
ficiency in the use and conservation of water and
perhaps to equitable distribution of water as well,
its implementation in actual field conditions espe-
cially in most parts of the world is impractical and
cost inefficient. There is no way that a system of
volumetric pricing can be applied, e.g. in surface
irrigation systems where water in diverted from ca-
nals to the farmers' fields. This explains to a large
extent this method's minimal use around the world
and the prevalence of area based pricing methods.

Water Markets

Seeking the satisfaction of the objectives of higher
efficiency and conservation in water systems, the
use of the market model for water distribution and
pricing has recently gained a significant attraction.
Water markets were always existing around the
world, but their extent was limited. Recently there
is an increasing attention on the use of the market
model for water pricing and this section aims to
briefly review concepts and experiences.

The ways that water is allocated and priced depends
to a large extent on numerous factors such as cul-
ture, tradition, availability of water, and institu-
tional arrangements that have evolved over centu-
ries of its use. In some cases water is considered a
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private good (e.g., by digging a well in one's field)
while in others is considered as a public good with
regulated distribution (e.g., water diverted from a
river with a dam). However, if water is to be priced
by markets the most important prerequisite is the
existence and respect of clear water property rights
and this is the most difficult part of using the mar-
ket model for water pricing.

Water has several characteristics that affect the way
that it is handled by markets and governments and
limit the ability of countries to rely on markets for
pricing of water. The most important prerequisite
for an efficient market operation, is the establish-
ment of property rights. However, there are quite a
number of difficulties in establishing water rights
that also vary from country to country depending
on customs, tradition, legislation, but also on natu-
ral conditions. For instance in Israel there are no
private rights on water, while in other countries the
existence of property rights depends on the cir-
cumstances. Again, complications arise for example
when tubewells are used and ground water avail-
ability is limited. Under such circumstances al-
though there are property rights on water from a tu-
bewell in one's field, the lowering of the watertable
when everybody uses a tubewell prevents the es-
tablishment of clear and identifiable property rights
for water.

Another important characteristic that makes the op-
eration of water markets difficult is the existence of
inadequate information concerning water supply
and water demand with substantial variability over
time. Under such circumstances, even when prop-
erty rights exist, there are difficulties in managing
water allocation and pricing water even using a
market. For instance, market efficiency depends on
some king of price expectations for products and
inputs. Such expectations for both water supply and
water demand are difficult to establish and, hence, a
significant variability in the price of water should
be expected, which in turn affects the efficiency of
agricultural production.

Irrigation systems require a large investment up-
front with very long periods of pay off, a character-
istic that discourages private investment and makes
the use of public funds in the development of irri-
gation facilities a necessity. But then, when public
investment has been used for such facilities it is not
easy how can property rights be established for the
operation of water markets. The problems multiply

and the case becomes extremely complicated in
cases of multipurpose projects. For instance, how
one can allocate costs and hence, establish property
rights from the construction of a dam for electricity
generation, irrigation, and recreation is clearly a
public good since increasing use of the facilities.
Using water for recreation clearly increases eco-
nomic welfare. On the other hand, no simple rule
exists for projects with joint energy generation and
agricultural use of water.

A third important characteristic that affects the op-
eration of water markets is the existence of exter-
nalities in water use in its interactions with other
activities within the ecosystem. The complexity of
the ecosystem, the variability of water supplies, the
intricacies of the hydrological cycle make it diffi-
cult for those transacting with water to consider all
aspects. Hence, the established market prices for
water are, perhaps, not efficient, given the fact that
markets cannot take into account all such interac-
tions.

Finally, it should be recognised that market systems
have their shortcomings as well. Unregulated mar-
ket systems for water cannot, in principle, take into
account desirable objectives, e.g., the conservation
of the environment, social goals, food security, in-
come distribution, international effects, etc.

Having reviewed the characteristics of water that
affect the operation of markets, the next question is
“What are the prerequisites for the successful op-
eration of water markets"? Four are the most impor-
tant conditions (see Le Moigne et. al., 1994, p. 97)
for establishing successful water marketing. First,
the existence of clear and tradable water rights.
This is not an easy task, since, the title must be on
record in such a manner that there is no possibility
to dispute over the ownership of the right. The
property right on water must be defined in readily
understood and measurable units so that everybody
involved in the transaction knows exactly what is
being traded. Second, clear quantification of water
transferred should be established. It can take the
form of volumetric quantification, cubic meters,
rate of flow, etc. Third, certain institutional ar-
rangements must exist for the efficient administra-
tion of the water market. This requires record
keeping and administration that is efficient and reli-
able, hence, a water market cannot function unless
an efficient administrative system is in place to en-
sure that abuses of the system do not take place. Fi-
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nally, for the efficient operation of a water market
the necessary infrastructure should exist for the
mobility of the commodity being traded.

Despite the caveats expressed above, when the pre-
requisites of property rights and sufficient infra-
structure for water quantification and market ad-
ministration exist, such a water market system is
the most efficient method of allocating and pricing
water. Nevertheless, the actual implementation of
such a water market system may prove to be an ex-
tremely difficult task. First, in many countries be-
fore water markets can be established, significant
changes should occur in the way water has been
viewed over centuries of tradition and custom. Sec-
ond, laws must be modified to create private own-
ership of water. Third, extreme care should be
taken in the establishment of the initial allocation
system (market operation is greatly affected by ini-
tial endowments). Fourth, third-party implications
must be detailed and considered.

Concluding, this section about water markets one
can agree that this system ensures efficiency and con-
servation in the use of water and with some gov-
ernment regulation can achieve equity as well.
There are however, many other considerations that
make the widespread use of water markets difficult,
if not impossible. Water markets existed around the
world for centuries, but their extent was quite re-
stricted and localized. Although the market model
can be effectively used in more cases than presently
is used, one can express strong doubts for its general
applicability at present across countries, cultures and
social organisations for water allocation and pricing.

CONCLUSIONS

Water availability per capita in many parts of the
world diminishes with alarming rates and emphasis
is needed on the formulation of policies and strate-
gies that ultimately will lead to effective measures
of managing water as a social and economic re-
source with emphasis on conservation. This paper
focused, within this context, on issues of sustain-
ability, cost recovery and pricing for water.

The premise of the paper is that cost recovery in ir-
rigation projects is not an end by itself. Cost recov-
ery and charging for water is becoming an instru-
ment for achieving sustainability of irrigation projects
and hence sustainable development because of the
increasing scarcity of water and the serious budget-

ary difficulties that countries face in funding their
development programmes. The major development
objective is sustainability in the sense that sustain-
able development is a desirable goal. Although
there is wide support for such a goal, no clear
mechanisms exist for making it operational in irri-
gation project appraisal. In pursuing the objective
of sustainable development, attention should be
placed on project sustainability. Financial sustain-
ability at project level is a concept that considers
problems caused by the large recurrent cost burdens
on government and the need for frequent system
rehabilitation of irrigation schemes. It is natural to
consider this issue as affecting not only the viability
and productivity of existing systems, but also the
economic rational for the development of new irri-
gated land and the capacity of governments to match
with adequate resources other development goals.

The paper starts with an analysis of the concept of
sustainability and in particular of the concept of fi-
nancial sustainability at the project level. It contin-
ues with a discussion of cost recovery mechanisms
and of the difficulties encountered in administering
cost recovery. Water pricing policies are then ana-
lyzed in some detail starting with policy objectives,
then continuing with a review of water pricing
methods used at present around the world and con-
tinuing with an examination of water markets.

The major development policy objectives are effi-
ciency and equity with particular attention, in the
context of this paper, to water conservation. Despite
general acceptance of charging for water on
grounds of efficiency and equity, there are oppo-
nents of cost recovery practices as well. However,
their arguments do not stand scrutiny except per-
haps of those related to the difficulties and costs of
monitoring and enforcing the collection systems.

The methods that are used around the world for
water fee or water charge assessment vary widely.
Area-based pricing is the most common. Although
volumetric water pricing is considered as the most
efficient method of charging for water, its imple-
mentation in actual field conditions is difficult and
in many cases inappropriate and cost-ineffective.

Recently the method of using market concepts for
the allocation and pricing of water has gained con-
siderable support. Although water markets existed
for centuries around the world, their extent was
limited and their use was localised. There are some



134

CIHEAM - Options Mediterraneennes

G. J. Mergos

important prerequisites that should be met if water
markets are to function properly. These are: (a) the
establishment of property rights; (b) the capacity
for quantification of water traded; and (c) adminis-~
trative and infrastructure capacity to support the
operation of such markets. Markets, as it is well
known, are complex institutional arrangements with
substantial requirements in terms of investment, ef-
fort, and organisational structure. Their development

requires considerable planning and resources and
they do not always lead to efficient and cost effec-
tive resource allocation solutions. In this sense,
water markets are difficult institutions to create and
the effectiveness of their wide application across
countries, cultures and social organisations may by
questioned. However, under specific conditions, the
use of the market model, is perhaps, the most effi-
cient way of allocating and pricing water.
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