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PART 1
I NTRODUCTI ON

PURPOSE

Over the past two decades international aid and | endi ng
organi zati ons have devel oped a substantial |iterature on needed
changes in water resources nanagenent, as they have struggled to
respond to their own experience of failed projects and to outside
criticismof the negative econom c and environnental inpacts of
their prograns. Technol ogy transfer had occurred initially with
too little attention to the cultural, economc, and political
di fferences between the devel oped countries and those they sought
to assist. Consequently, water resource devel opnent projects,
whi |l e facing the sane probl ens of high cost and adverse
envi ronnental inpact already seen in the devel oped countries, also
encountered new and different problens which all too often
resulted in poor performance, even for those |limted purposes
whi ch the projects were intended to acconplish. By the |ast
gquarter of the twentieth century, the international aid and
| endi ng agenci es had begun to reapprai se the experience of the
early years, and to search for nore prom sing devel oprent
strategi es.

I nter-American Devel opnent Bank (I1DB) |ending for water
resources devel opnment in Latin Anerica and the Cari bbean (LAC
from 1989-1994 totaled nore than $4.3 billion, approximtely 15%
of total IDB lending for this period (Figueroa 1995). It is
anticipated that a simlarly substantial percentage of the $40
billion of the Ei ghth Replenishment will be for operations in the
wat er sector. The Ei ghth Repl eni shnent identifies key objectives
for 1 DB operations in the com ng years, including poverty
al l eviation, environmental protection and sustainability in
resource use. Water projects will be an integral conponent of |DB
strategies in achieving these goals. This study provides sone
background for the fornul ati on of water resources devel opnent



guidelines that are based firmy on existing conditions in LAC
countries, while drawing fromthe val uabl e experience gained in
wat er resources managenent in the United States and Europe.

Nurmer ous instrunments for water resources nmanagenent have been
identified as potentially useful in nmeeting these objectives,
i ncluding privatization of services, establishnent of river basin
managemnment organi zati ons, increased denand managenent, nechani sns
to inprove cost recovery, and increased stakehol der participation.
These instrunents are not a panacea and are not suitable to al
problenms in all situations. Successful inplenmentation of any
instrument requires the existence of certain conditions, including
(1) the countries thensel ves nust be in a position to accept the
inmplications and effects of the new policies; (2) the desire and
need to use these instrunents nust be internally notivated; and
(3) the instrument nust fit the problem which requires that the
cause be properly identified and under st ood.

| mprovi ng wat er resources managenment anywhere, nost woul d now
agree, is largely a matter of institutional change. |Institutions
are specific to individual countries, and institutional change
nmust take place within the cultural and political contexts of
t hose countries. What can be achieved, how it can be achieved, and
how it will work if inplenented is quite different in Mexico than
it isinBolivia, just as it is quite different in France than in
the U S. W have tried to enphasi ze the inportance of cultural and
political context, and to provide sonme suggestions as to how they
may be taken into account.

International |ending agencies can have consi derabl e
i nfl uence upon the inprovenent of water resources nmanagenent in
LAC. But this is only influence, of course, and often it is quite
limted. Internal factors will always be far nore influential in
det erm ni ng what happens, and this is how it should be. But we
al so believe that there is great roomfor inprovenent in how
| endi ng agencies use their limted | everage, and how effectively
they work in concert with in-country entities and with each other.



ORGANI ZATI ON

Part 2 of this study presents key el ements which shoul d be
part of a water resources managenent strategy: nanely, goals,
instruments, and a conceptual franmework for eval uating and
anal yzi ng wat er resources nanagenent needs and opportunities. A
distinction is drawn between ends and neans in water resources
managenent, and a structured probl em sol ving approach is
di scussed. Various options for water nanagenent incl uding:
bui I ding and nmai ntaining infrastructure, changi ng water managenent
institutions, and augnenting human capital are presented.

Part 3 presents findings fromcountry visits. Recent
advances and exi sting short-com ngs in water resources nanagenent
in LAC are discussed, and an eval uation of some of the neasures
bei ng taken to address water resource problens is provided. Part
3 draws heavily frominterviews conducted in each country and is
supported by suppl enmentary docunentation received during the
visits and a brief review of current literature.

In Part 4 the conceptual franework of Part 2 is applied to
the findings of Part 3. Fromthis stem sone possible strategies
for inproving water resources managenent in Latin Anerica and the
Cari bbean to be devel oped by the countries thensel ves and
i nternational donor organizations. Part 5 suggests sonme specific
el ements whi ch m ght be included in such strategies.
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PART 2
STATE OF THE ART OF WATER RESOURCES MANAGEMENT

| NTRODUCTI ON

Thr oughout the history of civilization, but especially since
t he begi nning of the twentieth century, the devel opnent of water
resources has been seen as an engi ne for econom c devel opnent. The
heyday for water resources devel opnment occurred in the devel oped
countries in the first half of the twentieth century. By the end
of that period nost of the best sites had been devel oped,
devel opnent costs were rising rapidly, and awareness of the
envi ronnental inpacts of devel opnent was spreadi ng. Political
opposition to water resources devel opnent projects increased
greatly.

Ironically, at this sane tinme transfer of water resource
devel opnent technol ogy fromthe devel oped countries to the |ess
devel oped countries (LDC) became a prom nent part of resulting
i nternational devel opnent aid prograns. Technol ogy transfer
occurred initially with too little attention to the cultural,
econom ¢, and political differences between the devel oped
countries and the LDC s. Consequently, water resource devel opnent
projects, while facing the sane probl ens of high cost and adverse
envi ronnental inpact seen earlier in the devel oped countries, also
encountered new and different problens which resulted all too
often in poor performance, even for those |limted purposes which
the projects were intended to acconplish. By the | ast quarter of
the twentieth century, the international aid and | endi ng agencies
had begun to reappraise the experience of the early years, and to
search for nore prom sing devel opnent strategies.

It was at this sane tine that regulatory prograns ai ned at
arresting the deterioration of surface water quality becane
prom nent in the devel oped countries. These prograns enpl oyed a
quite different policy approach, and were largely unrelated to
ol der water supply augnmentation prograns), |leading to
uncoor di nat ed managenment of surface waters for the two broad and



i nescapably rel ated purposes of water supply and water quality
control. Attenpts to control the degradation of ground water

gual ity have been even nore recent, due to the Iimted know edge
about this phenonenon, and despite the fact that ground water
provi des donestic water supply in virtually all countries.

H storically, water resources devel opnment has been concerned
primarily with facilitating single purpose water uses, such as
irrigation and navigation. But the increase in kinds of use, the
increase in nunbers of users and, above all, the increase in scale
and technol ogi cal sophistication of water resources devel opnent,
have |l ed to greater concern over the efficiency and equity of such
devel opnent .

The perceived limtations of structural water supply
augment ati on neasures, the need for protecting environnental
quality, and the grow ng recognition of the desirability of denmand
managenent are some of the trends whi ch have supported the current
enphasi s upon wat er resources nmanagenment, rather than water
resour ces devel opnment, and upon the goal of sustainability. This
enphasis is evident in the devel oped countries and, to a | esser
degree, in the LDC s.

In this context, water resources managenent means not only
mani pul ati on and nmanagenent of the physical resource but also
i nfl uencing the ways in which people use scarce water resources.
Not only water, but al so human behavi or, nust be managed. The goa
of such managenent is sustainability, which may be defined
variously from nmaxi m zing the present val ue of the well-being of
all future hunmans to maintaining the viability of all existing
natural systens. Each of these concepts captures inportant
consi derations which go far beyond the traditional goals of water
resources devel opnment; goals now universally regarded as too
short-sighted. A nodern view of sustainability attenpts to strike
a bal ance between these two concepts.

ENDS AND MEANS I N WATER RESOURCE MANAGEMENT



The distinction between ends, or what is intended to be
acconpl i shed, and neans, or the instrunents used to attain those
ends, is a fundanental one. Still, in practice, there is a great
deal of confusion between ends and neans. H gher farmincone, for
exanpl e, may be an end, in the analysis of an irrigation project
proposal, or one of several nmeans to alleviate poverty (a higher
end) in a national policy analysis.

One may refer to an ends-neans continuum wth the nost
general and abstract goals at one end and the nost specific and
detailed instrunents at the other. In between are several
different |evels of nmeasures which nmay serve as ends in sone
anal yses and neans in others. Sustainability, poverty alleviation,
and environnmental protection lie far towards the ends side of the
conti nuum Buil di ng dans, zoning flood plains, and installing
wells for potable water supplies lie far towards the neans side.
In between lie solving scarcity, externality, open access, and
publ i c goods problens (these problens will be defined and
di scussed in section 2.5.2). They are not ultimate or distant
ends, but neither are they unanbi guous nmeans. They nay be called
“ends-in-view, which are provisionally accepted as ends for
practical purposes, but which ultimately nust be justified in
terns of higher ends, such as sustainability, poverty alleviation,
and environmental protection.

1 OBJECTI VES AND CONSTRAI NTS
Ends-in-view are chosen as objectives to guide planni ng and

deci si on maki ng because they are concrete enough to be defined
clearly and because they are specific enough to be attained
through only a limted range of neans. This nmakes pl anni ng and
deci sion making a practical and practicable activity. Such
ultimate ends as sustainability, poverty alleviation, and
envi ronnental protection are not good pl anni ng obj ectives because
they are so general and abstract as to be difficult to nmeasure.
Just as bad, there are nmany neans for pursuing them too many
nmeans to be described, quantified, evaluated, and conpared in any
practical anal ysis. However, these broad ends, perhaps best call ed



goals, are ultimately inportant, and an anal ysis which | eaves t hem
unconsidered will be too narrow and will |ack perspective.

Wil e the objectives used to eval uate water resource
managenment projects and prograns nay be ends-in-view, the higher
goal s can be used as constraints in the search for options. For
exanpl e, benefit-cost analysis is an anal ytical procedure for
eval uating options in terns of the broad goal of inproved econom c
wel |l -being for all. It is a poor planning objective because there
are infinitely many options (water-related and non water-rel at ed)
to exam ne and evaluate, and thus one cannot tell what the best
option mght be. But a benefit-cost ratio greater than unity or an
internal rate of return greater than the social time preference
rate is an excellent constraint on the search for options. Ruling
out possi ble water resource devel opnent projects which fail to
neet this test is a good way to constrain consideration of options
for, say, solving a water scarcity problem in the interest of
mai ntai ning national fiscal responsibility.

2 GOALS OF SUSTAI NABI LI TY, ALLEVI ATI ON OF POVERTY, AND

ENVI RONMENTAL PROTECTI ON

Proposed wat er resource managenent activities in LAC should
be desi gned and eval uat ed usi ng situation-specific objectives,
such as resolving particular scarcity, externality, open access,
or public goods problens. Solving such | ocal problens, however, is
not enough, for |ocal objectives nust not conflict with national
or international goals. To this end, each country shoul d specify
the national goals which are inportant to it. The U S. has chosen
nati onal econom c devel opnent (NED) and environmental quality (EQ
as the two national goals which constrain the formul ati on of
federal water resource devel opnent projects. Some LDC s woul d add
foreign or hard-currency earnings and/or poverty alleviation. Each
country will and should have its own short |ist of such goals, but
there will be great simlarities between these |ists because the
goal s are so broad and general

International aid and | endi ng organi zati ons shoul d and do
formulate their own goals for their water resource nmanagemnent



assi stance prograns. Again, the details may differ between
organi zations, but there will be great simlarities among them if
for no other reasons than that they all share the same basic

m ssion, they are all subject to the same criticisnms and
pressures, and they all participate in the international
conferences in which these matters are discussed at | ength. 1DB
has proclained its own goals for the eighth repl eni shnent period
to be sustainability, poverty alleviation, and environnental
protection. These three goals shoul d be made operational by
defining themas constraints to be observed by all projects and
programns proposed for I1DB funding (this notion is pursued further
in Part 5).

ACTI ON SI TUATI ONS

The broader range of considerations which are now involved in
the call to nove fromwater resource devel opnment to water resource
managenent requires the use of a simlarly broader anal ytical or
conceptual framework. Such a franework nust be based upon a
systens concept which includes institutions as well as
infrastructure, and it mnust recogni ze environnmental and soci al
vari ables as well as hydrol ogic and econom c ones. It should al so
f ocus upon deci si on naking and action, as well as the nore usual
scientific cause and effect. In other words, it nust conprehend
far nore than the hydrol ogi c system (now, subsystem) so famliar
to water planners. It rnust include other sub-system nodel s of
ecosystens, econom es, political organization, and individual
behavior. It nust also relate these sub-systens to each ot her,
into an integrated nodel (possibly, but not necessarily,
conput eri zed) .

One such conceptual framework is based upon the notion of an
action situation (GCstrom 1986). The action situation is conposed
of three broad classes of elenents. The first is the actors
t hensel ves, whether individuals or groups. Their actions are
shaped by the other two el enents, as well as by their own innate
characteristics. One of those shaping forces is the environnent,



the natural and man-nade el enents (e.g., land, water, and physica
i nfrastructure) which support human activities. The other is the
rules (institutions) which order the interrel ationshi ps anong
peopl e as they use environnmental resources to further their well-
being. Figure 1 is a diagramof such an action situation. Public
prograns can attenpt to change el ements of any of these three

t ypes.

1 ACTORS

The actors are the persons or honbgeneous groups of persons
whi ch affect, or are affected by, what occurs in an action
situation. In water resource-related situations, actors are
conmonl y those who use water, those who are directly affected by
t hose uses, those who regul ate water use, and those who nake wat er
policies and | aws. These actors behave in ways which are
determ ned by their environnents, by the institutions or rules to
whi ch they are subject, and by their own biol ogical and
psychol ogi cal (organi zational, in the case of groups)
characteristics. A nodel of the actors behavi or provides the neans
for predicting how they will respond to changes in the environnent
or in institutions.

Predi cting how people will respond to water pricing as a
denmand nanagenent tool, for exanple, requires the use of sone
behavi oral nodel of those actors. Econom sts use a nodel which
says that water users will use less water if its price goes up,
and nore if the price goes down. Water managers have soneti nmes
denied the validity of this nodel, but enpirical research has
supported it very strongly.

2 ENVI RONMENTS
The environment in the action situation is a catch-all term
for all of the inportant variables other than actors and rules. It
is useful to distinguish between the natural environnent and the
man- made, or built environment. The natural environnent includes
all elenents of the atnosphere, hydrosphere, and |ithosphere, and
all of the flora and fauna, which may affect, or may be affected



by, the actions which can be taken. Physical infrastructure is a
part of the man-nade environment, but it al so contains such
artifacts as shovels, pencils, clothing, and conmputers. Al of

t hese environnental variables can affect the outcones of an action
situation, because they determne in part what the actors can and
cannot do, and what happens as a consequence when they do. A nodel
of the environment will normally enconpass the essential hydrol ogy
of the geographi c regi on of






interest, and it should al so enconpass what ever el enments of
the |ithosphere, hydrosphere, atnosphere, flora, and fauna depend
upon or affect water resources.

3 | NSTI TUTI ONS

By institutions we nean the rules which |iberate and
constrain the actors. These rules may be formally codified, as are
| aws and regul ations, or they may be informal and understood, as
are custons and nores. All, however, are created by human actions
and can be changed by human action. Institutional innovation, so
important in the water resource managenent, is exactly the process
of changing these rules. An institutional nodel expresses the
rel ati onshi ps anong these rules and the actors and environnent al
vari abl es which they may infl uence.

W may think of seven different types of rules within the
institutional set. Oten called scope, position, boundary,
authority, information, aggregation, and payoff rules, they
address the six issues of scope, participation, powers,

i nformation, decision naking, and benefits and costs. This section
is devoted to the definition and di scussion of these six issues.

2.3.3.1 Scope

By the scope of a policy, program or project is meant the
range of effects upon human and environmental systens which that
policy, program or project affects, either nowor in the
potential future. In other words, the scope of an activity
consists of all of the significant foreseeabl e consequences of
carrying out that activity.

The scope of any public program should include both the
primary and secondary effects of that program Witer resource
managenent itself includes both the nmanagenent of physical
resources, nost notably (but not solely) ground water and surface
waters. It also includes managi ng the human activities which
af fect and depend upon those hydrol ogi ¢ resources.

The direct effects of water resource nmanagenent activities
are of three types. The first is the provision of water for



consunptive uses (in which water is withdrawn fromthe environnent

and at |east partially depleted), such as nunicipal and industria
wat er supply and irrigation. The second type of direct effect is
mai nt enance or enhancenent of water flows for such non-consunptive
instreamuses (in which no withdrawal or depletion occurs) as

hydroel ectric power generation, fisheries, navigation, recreation,
the protection of aquatic, estuarine, and rel ated environnent al
resources, and the mnimzation of natural hazards such as

fl oodi ng and poor drai nage associated with the presence of too
much water. The third type of direct effect is the preservation
and enhancenent of water quality, both surface and sub-surface.

The ordering of these three types of effects carries no
inplication as to their relative inportance (and, indeed, water
quality is a significant aspect of both types of water uses).

The indirect effects of water resource nmanagenent are
mani fol d. They include the amount and distribution of nonetary
i ncome, the non-nonetary inplications for peoples’ lives, such as
t he amount and ki nds of work they do and, perhaps nost inportant
of all, their health. They include inpacts upon the nationa
econony, such as the production of foreign currency-generating
export goods and services, demands for health-related and
educational services, for transportation and other infrastructure,
and the provision of subsidies or the generation of revenue
t hr ough user char ges.

Most fundanental |y, water resources nanagenent activities
help to determine the |ong-termsustainability of the socio-
econom ¢ and environnmental systemof the river basin and of the
nation as a whole. O course, the state of our know edge at any
time severely limts our ability to recogni ze, neasure, and
appropriately consider all of these secondary effects, so the
scope of water resource nanagenent is not static, but is
conti nual |y expandi ng.

2.3.3.2 Participation
At one tine the participants in water resource nmanagenent
were often narrow y-defined to include only water nanagenent



technicians, their political superiors, and the people directly

af fected by what were then largely structural water resource

devel opnent activities. That day has passed in all countries, with
a broadeni ng of the scope of water resource managenent to include
denmand nanagenent as well as supply enhancenent, and resource
preservation as well as resource exploitation. Wth that

br oadeni ng of scope, which also includes recognition of an

i ncreasingly wi de range of secondary effects, has cone the need to
admt a far greater array of participants into water resource
managenent activities.

Today, it is essential that all najor stakehol der groups be
represented in some way in the water resource nmanagenent deci sions
which will affect them This does not mean that the institutions
for managi ng water resources nust be general - purpose governnents.
In fact, the charters of such institutions nust limt themto
their primary purposes, as indicated by the primary effects which
t hey produce. Qtherw se, they will duplicate and conpete wth
ot her resource nmanagenent institutions and with general - purpose
governments, a sure route to institutional extinction.

WAt er resource nmanagenent institutions, then, should provide
for the direct participation of stakehol der groups which
experience the direct inpacts of their activities. Such
participation can be organi zed through a variety of neans. The
nost decentralized of these neans is the use of narket
institutions for distributing costs and benefits. Market

institutions provide efficient ways of registering the true
preferences of participants, of rationing scarce goods and

servi ces, and of draw ng upon all available information. They are
practical, however, only when the ability to organi ze participants
into functioning markets exists, or can be created. This occurs
only when property rights in water, including the right to buy and
sell, are well-defined. It may not occur even then, if high
transacti ons costs exi st and cannot be reduced. In addition,

market institutions are desirable only when the existing
distribution of power to conmand resources, as represented by



nonetary i ncone and wealth, are distributed in patterns which
reasonably approxi mate a society’s norns of fairness and equity.

Wien the above conditions are not net it may be preferable
to use political institutions as avenues for stakehol der

participation. Such institutions normally incorporate centralized
nmeans, such as the use of hierarchically organi zed governnent
bureaus and agencies for policy inplenmentation, coupled with
decentral i zed ones, such as the use of representative governing
boards, advisory conmttees, and simlar institutions of
representative governnent, for policy adoption.

The participation of stakehol der groups which experience the
secondary effects of water resource nmanagenent activities is
usually nore difficult to achieve than is effective participation
of primary stakehol der groups. The sonewhat mnargi nal inportance of
the effects experienced by individual menbers of such groups often
leads to little notivation to expend the effort needed to
participate fully in collective decision naking. And, if
partici pati on does occur, it sometines takes the formof the kind
of vote trading and log rolling which can | ead to poor collective
deci sions. For these reasons, the participation of secondary
st akehol der groups is usually achieved indirectly, through
coordi nati ng nechani sns and through the use of existing general -
pur pose governnments. One way of doing this is to form coordi nating
councils, upon which sit representatives of substantive agencies
wi t hi n whose domai ns the antici pated secondary effects fall. These
representatives should have the power and the duty to review
proposed wat er resource nanagenent activities, and to reconmend
positively or negatively upon themto higher authority. In this
way, potential difficulties can be worked out at the interagency
| evel, or can be referred upwards for resolution at the upper
executive or legislative level. Simlar nechanisns nmay be useful
for interbasin coordination and di spute resolution. Finally, al
proposed wat er resource nanagenent activities should be revi ened
at the national l|evel for consistency with national policies and
obj ectives (these, in turn, should be dissemnated to water



resource managenent authorities, to forestall inconsistencies in
the first instance).

2.3.3.3 Powers

The organi zati ons which are assigned the responsibilities for
wat er resource nmanagement nust have authorities conmensurate with
their responsibilities. Water resource nmanagenent organi zati ons
may be assigned responsibilities for water allocation, for water
resource devel opnent, and/or for water quality control. These
three functions are closely interrelated, thus, it is preferable
that all three be assigned to the same organization. If this is
not done, special efforts should be nade to coordinate the
deci sion making and inplenmentation activities of the severa
agenci es invol ved.

Where water allocation is based upon a systemof transferable

water rights, and consequent market allocation, water resources
managemnment organi zati ons nmay adm ni ster the system of water
rights, although it is nore conmon for courts to do so, as they
adm ni ster other property rights. Water is usually considered to
be a public resource, however, and even private rights are only
usufructuary. Wiere water allocation is by admnistrative
al l ocation, e.g., through the issuance of water wuse permts, the
responsibility and authority should be | odged in the water
resource managenment organi zations. Seldomw || the
responsibilities of these organi zati ons extend to consunptive uses
of the water, although they may often assume responsibility for
such non-consunptive uses as hydroel ectric power generation,
fishery managenent, and recreati on nmanagenent.

Where wat er resource developnent is entrusted to the private

sector, the responsibilities of water resource managenent

organi zations nmay be limted to adm nistering property rights in
water and regulating private activity in the interests of
controlling external costs inposed upon others and protecting the
public interest in environmental quality. Far nore comonly,
however, water resource developnent is either a public activity or
is publicly supported, because many of the benefits of such



devel opnent are thought to be public goods which cannot be
mar ket ed. Additionally, assenbling private capital in anmounts
sufficient to undertake naj or devel opnent projects is difficult in
i ndustrialized countries and nearly inpossible in non-
industrialized ones. In these cases, the water resource managenent
organi zation is a |l ogical choice for |ocating devel oprent
responsibility, and this has been the primary role for many of the
worl d’ s existing water resources nanagenent organi zati ons.

Responsi bility for water quality control is particularly

difficult to assign to the private sector, because water quality
degradation is an external cost. CGenerators of pollution do not
bear nost of the costs of that pollution. For private sector

mar ket allocation to work efficiently in such cases, the right to
pol | ute nust become a transferable property right, and gover nnment
action will generally be necessary to nonitor and enforce that
right. Every effort also nust be nmade to reduce avoi dabl e
transactions costs. Reducing transactions costs will often require
governmental action to facilitate the organi zati on of cost-bearers
into effective bargaining units, and the creation of pollution
rights will inevitably depend upon governnent action, as will the
initial assignnment of those rights, whether to polluters or to
externality-bearers. One great advantage of the nmarket allocation
route, if it can be organi zed successfully, is that it reduces the
need for government to acquire costly and sonetimes jeal ously-
guarded proprietary information. The crucial initial distribution
of rights to pollute nust be in accord with societal norns of
fairness and equity.

A sinmpler and nore usual, if less efficient, solution to the
water quality problemis to assign responsibility and comrensurate
authority to a public sector entity. This entity then functions in
a regul atory capacity, establishing and enforcing rules which
l[imt the right to pollute. Such rules can take the form of either
regul ations (anbient water quality or effluent standards) or
i ncentives (effluent taxes, fees, or charges). The technica
capacity to establish appropriate anbient water quality standards,
to set effluent standards consistent with them and to nonitor and



enforce conpliance is often |acking, even in the nost

i ndustrialized nations, hence regulatory prograns of this kind
shoul d be viewed as evol utionary processes. Early regul atory
attenpts will be awkward and initial standards will be highly
approxi mate. Those who regul ate and those who are regulated w ||
be engaged in a | earning process which, over tinme, should approach
the goal of optimal pollution control.

2.3.3.4 Information

The information requirenents for effective water resource
managenent can be quite forbidding, even for the nost
i ndustrialized nations. For exanple, the conjunctive nmanagenment of
ground and surface water resources requires both sophisticated
ground water nodels and a sufficient data base for calibrating
t hose nodels. G ound water data can only be obtained from numerous
and costly wells, over substantial periods of tine. Few places on
earth can be characterized by such a data base. Furthernore,
advanced geol ogi cal and nmat hemati cal know edge, together with
power ful conputers, are needed for the nodeling effort. Water
guality nodel s and data can be described in simlar terns. Even
such conceptual ly | ess conpl ex tasks as flood forecasting and
early warning require costly electronic nonitoring networks which
are only now being put in place in selected | ocations in
industrialized countries.

Experi ence has shown that water resources data collection can
becorme a bottom ess pit, into which any anount of nobney can
di sappear wi thout yielding concomtant benefits. Water resource
managenent organi zati ons nmust obtain sufficient data to di scharge
their responsibilities, but they nust al so guard agai nst indul gi ng
a technical urge to seek data which are too costly or which are
not critical for decision making. Institutional innovation, to
make the nost of readily available data and to deal wisely with
unavoi dabl e uncertainty, is often a better investnent than is
protracted data collection. Avoiding costly and irreversible
conmtrents is frequently the best strategy for dealing with high
uncertainty.



It is also inmportant that residual uncertainty be recognized
and dealt with appropriately in water resource planning. Human
bei ngs are often unconfortable with uncertainty and deal with it
poorly, hence it is all too easy to work with single planning
scenarios, rather than a range of plausible ones. Both water
supply planning and flood control planning are particularly
vul nerable to extrene events, and probability analysis and/or
sensitivity anal ysis should be basic techniques in such planning.

2.3.3.5 Decision making

There are three basic methods of maki ng deci si ons about
public policies and prograns. They are bargai ning, command, and
representation. Bargaining is a non-hierarchical nethod in which
equal s voluntarily exchange goods and services to the benefit of
both parties. It is a decentralized method which occurs
promnently in market institutions, but also in |egislatures,
conmttees, and many other forns of organization.

Command is a centralized hierarchical decision nethod, in
which entities at the top of the hierarchy (often the central
government, but al so sonetinmes upper el enents of a bureaucracy,
corporation, or association) nake deci sions which affect, and are
carried out by, entities |lower down in the hierarchy.

Representation is a decentralized hierarchical nethod by
which entities lowin the hierarchy control |eaders higher in the
hi erarchy. El ectoral processes for choosing | egislators and
executives in a denocratic political system and worker
participation in industrial decision making are exanples of this
nmet hod.

Any successful water resource managenent systemwll rely in
part on each of the three decision nmaking nmethods. Bargaining is
t he net hod by which conpeting interests find common ground,
conmand i s the nethod by which society articul ates and pursues
conmon purpose, and representation is the method by which
hi erarchies are constrained to seek the common interest.

Wat er resource nmanagenment will be directed in part from
above, as national authorities use command to ensure that | ocal



and regi onal prograns do not work agai nst national objectives
whi |l e pursuing their individual purposes. Wthin basins, the
conmand nmethod will be used to ensure that certain purposes, such
as control of toxic substances and other hazards to public well-
being, are attained unfailingly. It may be used for additional

pur poses, even though strict acconmodati on to the public purpose
may not be inperative, when enpl oying the nore perm ssive
bar gai ning nethod (as in the use of econom c incentives) is

i mpractical .

An inmportant feature of water resource nanagenent is
responsi veness to regi onal needs and objectives. Achievenent of
this ideal requires use of the representative nethod. Decision
maki ng bodi es, such as regional boards or conm ssions, are
conposed of representatives of general -purpose governnents within
t he region. They provide the channels through which the goal s and
policies of these units can shape water resource nanagenent
deci sions. Advisory boards or conmttees, made up of
representatives of stakehol der interest groups affected by water
resource managenent, are often used to ensure that the views and
desires of such stakehol ders are not overl ooked. Coordinating
conmttees of representatives of agencies whose responsibilities
overl ap those of the water resource managenment organi zation are
customarily used to assure that interrelated prograns are not in
conflict with each other.

2.3.3.6 Benefits and costs

Wat er resource nmanagenent deci sions always invol ve benefits
and costs. Consideration of benefits and costs should not be
limted to those affecting the budgets of water resources
aut horities. They should include all of the material consequences,
t o whonsoever they nmay accrue, and whet her neasurable in nonetary
terns or not, which are expected to result frominpl enmenting
wat er resource nanagenent deci si ons.

Three aspects of these benefits and costs are inportant for
wat er resource nmanagenent. First, the magnitudes of benefits and
costs influence whether proposed prograns or projects are



econom cally efficient. Benefit-cost analysis is the anal yti cal
tool nost often used to assess econom c efficiency. These
magni t udes al so determne financial feasibility (not al

econom cally efficient projects are financially feasible, and not
all feasible projects are efficient!). Cenerally speaking, only
efficient and feasible projects should be pursued, because to do
ot herwi se diverts scarce resources fromnore productive uses.
However, econom c efficiency is not the only goal, and
occasional ly nodestly inefficient projects nmay be justified for
their distributional, environnental, or other non-efficiency
attri butes.

The second inportant aspect of water-related benefits and
costs lies in their incidence. Water resource nmanagenent prograns
are likely to enjoy public acceptance and support when the
i nci dence of benefits and costs is consistent with prevailing
social norns of fairness and equity. Qherw se, they may be
perceived as unjust, and their inplenentation resisted and
thwarted. Patently inequitable projects should no nore be pursued
than should highly inefficient ones. It should be noted that
estimates of the magnitudes of benefits and costs are not
unrelated to the distribution of those benefits and costs.
WIllingness to pay is the accepted nmeasure, but willingness to pay
depends upon ability to pay, which nay be very unequally
di stri but ed.

The third inmportant aspect of water-rel ated benefits and
costs lies in their influence upon behavior. They may be thought
of not only as outconmes of water resource managenent activities
but al so as instrunental elements of such activities. Properly
desi gned cost (and benefit) allocations can create the incentives
whi ch notivate persons and groups to work towards the attai nment
of water resource nanagenent objectives. Effluent charges and
water pricing are exanples of the use of such incentives. But it
is inmportant to think broadly about the aspect of incidence. A
of the effects of basin nanagenent activities are experienced by
persons and groups, and all wll affect the behavior of these
persons and groups. It is inportant that the behavior which is so



i nfl uenced be consistent with water resource managenent
objectives, else it is likely to frustrate them Perhaps the best
exanpl e of this is the subsidization of water supplies, for
irrigation, industrial, or domestic uses, in an attenpt to

encour age devel oprent. Water which is underpriced will be
overused, and in a water-short environnment this will ultinmately
constrai n devel oprment rather than advance it, because it will not
be sustainable in the long term

LEVELS OF ACTI ON
The ot her essential portion of the conceptual framework is

the notion of levels of action or decision nmaking. There are three
such levels, which are terned variously in the literature as
operational, institutional, and policy or operational, collective
choi ce, and constitutional. Figure 2 is a diagramof the |evels of
action concept. Wth specific reference to water resources
managenent, these three levels will be referred to henceforth as
the water use, water resource managenent, and water resource
policy and | aw | evel s.

1 WATER USE LEVEL

Water may be used for nunicipal, domestic, and industri al
purposes, for irrigation, for generating electricity, for waste or
residual s disposal, for fisheries, for navigation, for recreation,
and for maintaining aquatic, terrestrial, and marine environnents.
The mai ntenance of adequate water quality is inportant for all of
t hese uses. Terrestrial |and uses nmay depend upon a reliable water
supply and upon protection fromsuch natural water hazards as
fl oods and poor drai nage.

Actions at the water use (operational) |level are those taken
to mani pul ate the environment. These actions directly determ ne
the wel | -bei ng of humans and ecosystens. Mst action at this |evel
is performed by individuals or private groups, as they attenpt to
make the environnent work for their well-being. These actions are
t he objects which prograns attenpt to influence. Exanples include



diverting water for irrigation, discharging wastes into a stream
exploiting the potential energy of a river for generating
hydroel ectric power, using a | ake for commercial, subsistence, or
recreational fishing and, perversely, suffering the damage caused
by a flood or tsunam .
Rul es are al ways necessary to facilitate water use. These
water use institutions may take such forns as quantitative
al l ocations to withdraw and consunme water, waste di scharge
limtations, navigation rules of the road, and reservoir rule
curves,
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to name but a few exanples. They may be established by custom by
mar ket transactions, by statute, by court decisions, or by
adm ni strative proceedi ngs.

There are nmany ways in which these water use institutions may
be I ess than effective in dealing with changing conditions. A few
exanpl es are given below, but they are only exanples. The nunber
of possibilities is virtually unlimted, and could not be
conpl etel y cat al oged.

A common institutional problemat the water use level is a
| ack of coordination between surface water rights and ground water
rights (if any). In many countries, the |laws governing the
all ocation of surface waters were established before nodern
hydrol ogy had clarified the interrelationshi ps between surface
wat er and ground water. Gound water wthdrawal was a prerogative
of |l and ownershi p, and was not governed by water |aws.
Consequent |y, conjunctive managenent of surface water and ground
wat er, although econom cally and ecol ogically desirable, was
difficult or inpossible to achieve. This problemcontinues to
exist in many countries to this day. It is an exanple of defective
scope rules. The uses of closely interrelated resources are
governed by separate, narrow, and uncoordinated institutions.

Anot her common institutional problemat the water use |evel
is the lack of participation by stakehol ders other than
consunptive water users. Water rights |aws often require diversion
and beneficial (consunptive) use as a condition of obtaining a
water right, with few or no instreamuses defined to be
beneficial. There is no such thing as a right to instreamfl ow
Such a position rule deficiency discrimnates agai nst whol e
cl asses of stakehol ders, creates both inequity and inefficiency,
and invites environmental degradation.

A third exanple of an institutional problemat the water use
| evel occurs when a consunptive water user is exposed to water
gual ity degradati on produced by upstreamusers, but |acks the
right to be protected agai nst such inpacts. This is a defect in
authority rules, especially if there exists no right to buy relief
on the part of the downstreamparty or to sell it, on the part of



the polluter (normally, the polluter pays principle would suggest
that the right to be free of pollution would inhere in the
downstream party and the upstream party woul d have a duty to
respect that right).

The foregoing illustrations are only three of many types of
conmon water use rul e deficiencies which can cause inefficiency,
i nequity, and/or environnental degradation. The function of
activity at the higher water resource nanagenent |level is to
identify and resol ve such probl ens.

2 WATER RESOURCE MANAGEMENT LEVEL

The purpose of water resources nmanagenent is to correct
probl ens at the water use |evel through changing these
institutions, or through changi ng environnental or social
condi tions other than rules. The essence of the water resources
managenent process to determ ne which water use rul es ought to be
changed, and in what ways, in each site-specific situation. That
determ nation begins with a diagnosis of the probl ens caused by
the existing water use institutions.

Actions at the water resource managenent (institutional)

| evel are those ainmed at influencing water uses and users. Such
actions attenpt to affect the states of humans and ecosystens
indirectly, by creating the rules or institutions which shape
behavi or at the water use |level. The design, adoption, and
i npl enentati on of public progranms occurs at the institutional
| evel. Water resources planning, as ordinarily understood, is an
exanpl e of action at this level. Water resources nanagenent is
anot her, and broader, exanple, because it includes not only the
desi gn of plans and prograns but al so their adoption and
i npl enent ati on. Mre general exanples mght include |egislating,
adj udi cating, and adm ni strative rul e- naki ng.

WAt er resource nmanagenent activities are thensel ves subject
to rules. The scope of the decision naking process, who
partici pates and how, what information is considered and howit is
col l ected and distributed, how collective choices are nmade, and



how costs are shared are all governed by the rules at this
institutional |evel.

3 WATER POLI CY AND LAW LEVEL

Actions at the water resource policy and |law (constitutional)
| evel determine the rules for actions taken at the water resource
managenent | evel. They have provi ded the basic context wthin
whi ch prograns operate, and the constraints which nust be observed
i n program desi gn, adoption, and inplenentation. Normally, as we
ook at institutional |evel activities such as water resources
managenent, hi gher |evel policies and | aws nmay be regarded as
fixed and i mutabl e. Anal ytical concern for the water resource
policy level goes no further than understandi ng how institutional
| evel rules may be formul ated at that |evel, a necessary
understandi ng i f workabl e water resource nanagenent prograns are
to be devised. For purposes of this report, however, water
policies and | aws are taken to be open to change, as well, because
i mproperly structured aws and policies can frustrate even the
best water resource managenent activities at the river basin or
regi onal | evel

Devel opi ng a conprehensive strategy for water resource
managenment in any country is a high | evel process which defines
the rul es which water resource nanagenent processes at the basin
and regional level nmust follow It sets |aws and policies.
| deal |y, devel opi ng a conprehensive strategy should precede, and
provide the institutional basis for, the devel opnment of water
resource managenent strategies for individual river basins or
regions. Such a process will not require building fornal
hydr ol ogi c- envi ronment al - econom c-i nstitutional nodels of the type
referred to earlier, and agai n bel ow. However, |ess fornmal and
| ess detail ed understandi ng of the conpl ex systenms to be nanaged
are essenti al .

A conprehensive water resource nanagenent strategy, whether
at the national or the regional or basin level, is not to be
confused with what has traditionally been terned a national water
pl an. Such plans have often taken the formof a set of water



resource devel opnent projects to be built at some future tine.
Al t hough they have usually included institutional descriptions
and, perhaps, econom c and/or environnental inpact projections,
t hey have not focused upon non-structural options. A
conprehensi ve strategy has a very different focus, and will not
normal Iy include plans for individual devel opment projects.

THE PROBLEM SOLVI NG APPROACH

Wat er resources managenent can be seen as the process of
ensuring that water is used in ways which provide the greatest
benefit to society and which resolve conflicts between water uses
and users as effectively, efficiently, and equitably as possi bl e.
Thi s nmeans that the rules which govern water uses and water users
nmust be structured so as to avoid conflicts or to resolve them
expedi tiously. Wiereas water resources devel opnent prograns have
been characterized by a focus prinmarily upon the operationa
i ssues of facilitating single water use purposes, and nuch |ess
upon the institutional issues of controlling and coordi nating
wat er uses and users, that focus nust now be reversed.

Wat er resources devel opnent is supply-oriented. It is
concerned with largely structural neasures for increasing water
availability. Water resources managenent is both supply and
denmand-oriented. It is concerned with managi ng both supplies of
wat er and the demands for those supplies, to achieve the best use
of limted resources. Managi ng demand i nvol ves i nfluencing the
behavi or of people, the users of water (so may supply managenent,
al though it has not often been seen in this light).

There is no need for water resources nanagenent when all
present and prospective users of water for these several purposes
are able to neet their needs without difficulty. This is rarely
the case, as demands for water services increase and as the
i nterrel ati onshi ps anong uses beconme ever nore obvious. This does
not mean that resolving overt conflicts anong water users is al
there is to water resource managenent, although it can certainly
be an inportant elenent. Rather, it nmeans that the multiple uses



whi ch are served by water resources, and the finite nature of
t hose resources, indicate that naking choi ces and anal yzi ng
tradeoffs lies at the core of what we nmean by nmanagenent.

1 GENERAL PRI NCI PLES

Wat er resources managenent is a probl emsol ving process. As
such, it nmust proceed in an appropriate sequence of tasks if it is
to succeed. These tasks are well-known, but curiously little
followed. Le Mdigne et al. (1994a) refer to two phases of the
process, assessnment and fornulating options. In slightly greater
detail, they are to identify the synptons which are causing, or
wi Il cause, dissatisfaction, to diagnose the possible causes of
t hese synptons (defining the problens), to identify potential
renedies (listing alternatives), and to anal yze and conpare those
options in order to determ ne those which shoul d be adopted
(evaluating alternatives). Decision making (adopting sol utions)
and action (inplenmenting solutions) nmay be added to this |ist of
t asks.

It would be inpossible, and undesirable if it were possible,
to provide a set of recipes for institutional change in water
resources nmanagenent. The subject is too conplex to be reduced to
such a “cookbook” approach. Furthernore, institutional change is a
process of social |earning which cannot be inposed from outside or
from above. Each situation is in some respects unique, and each
denmands a situation-specific approach. Certain broad principles do
apply, however, and concern of this section of the report is to
enunci ate t hem

1. Water resource managenent is fundanmentally a matter of
finding and i npl enenting changes in the “rules of the gane”; the
rul es which govern how peopl e use water and how they interact with
each other and the natural environment in so doing. Sone, but not
all, of those rules have to do with the creation and operation of
infrastructure, such as dans and water treatnent facilities.

QG hers of themhave to do with pricing, property rights, and
regul ations.



2. Rul es of these kinds exist to help people nake the best
possi bl e use of avail able water resources (which sonetines means
no use whatsoever). Therefore, the kinds of rule changes whi ch nmay
be appropriate will depend upon the nature of the water resource,
the characteristics of possible uses of it, and the potential
i mpacts of such uses upon humans and their environment. This point
cannot be nade too strongly. Institutions should be designed as
carefully and as objectively as are engi neering works, for they
have little chance of succeeding if they are not responsive to,
and derived in part from the water use situation which they are
to influence. |deologically-based preferences for particular
institutions, whether of the right or left, are commonly held but
shoul d be guarded agai nst. The val ues whi ch underlie ideol ogical
preferences nmust play an inportant role in guiding decision
maki ng, but any technical or factual judgnents about how
institutions mght perform should not be based upon i deol ogy.

3. The water resource nmanagenment process, then, nust begin
wi th an adequate understanding of the entire situation at the
wat er use level. This should invol ve building integrated nodel s of
t he hydrol ogy, econom cs, and ot her aspects of the water use
situation. There are now several tools avail able for nodeling
hydr ol ogi c- economi c-envi ronnental -i nstitutional systens which are
user-friendly, graphically-oriented for clear presentation of
results, and which incorporate sensitivity analysis capabilities
(particularly inmportant in LDC s where | ack of data poses a
serious barrier to nodeling). One exanple of such a tool is STELLA
Il (CH gh Performance Systens, Inc.), a difference equation-based
sinmul ation programw th pre-defined el ements representing stocks,
fl ows, connectors, and converters, a repertoire of pre-defined
mat hemati cal functions, the capabilities to inmport and export
data, to represent systens graphically and to enploy sensitivity
anal yses.

4. A key part of such an integrated nodel is the inclusion of,
and enphasi s upon, the rules by which the behaviors of resources,
facilities, and water users are shaped. The use of hydrol ogic
nodel s in water resources managenent has | ong been comonpl ace. No



engi neer woul d think of designing a damwi thout such a nodel. More
recently, the integration and use of econom c nodel s has becone
conmon, as the reliance on forecasts of projected water needs or
requirements (point estimates) has given way to nore useful
projections of water demands as a function of prices, for exanple.
Rarely, however, is an explicit institutional nodel included in an
i ntegrated water resources nanagenent nodel. Such integration is
essential for adequate evaluation of institutional issues.

5. Existing water resource managenment rules should first be
eval uated by using the integrated nodel to project possible
out cones under a range of scenarios which specify plausible val ues
of key uncontrol | abl e expl anatory vari abl es, such as weat her,
i nternational markets, and popul ation. This evaluation, in which
t he outcone variables are chosen to represent key system
attri butes which are val ued by stakehol ders, then provides a
di agnosi s of the problens to be solved by water resources planning
and nmanagenent. As one exanpl e, separate and uncoordi nated
institutions governing water quantity and quality may cause
problens if nodel runs show water quantity and quality to be
interrelated, as is usually the case. And, sensitivity anal yses
can indicate the inportance of various kinds of m ssing
information, thereby directing future nonitoring and ot her data
collection efforts, and avoiding | arge expenditures devoted to
col l ecting non-essential data.

6. Alternative institutions, or rule sets, should then be
evaluated in the same way as are physical alternatives, by
projecting the outconmes of their inplenentation under a range of
pl ausi bl e scenarios. This makes the tradeoffs involved explicit
and facilitates inforned choice. It may not make such choices
easy, however, as when an eval uation of free water narketing
di scl oses inpressive gains in water use efficiency, increased
envi ronnent al degradati on, and increased concentration of incone
and wealth (in this situation it may not |ead to rejection of
wat er marketing, but to additional rule changes needed to address
adver se out cones).



The inportant point here is that prescriptions for changes in
institutions should be just as situation-specific as are
prescriptions for controlling water flows. There are generic kinds
of institutions, just as there are generic kinds of dans, but each
situation deserves and requires an institutional prescription
derived froman analysis of that situation. One-size-fits-al
prescriptions are unlikely to succeed.

7. Not all water use problens can be solved at the next higher
(wat er managenent) |evel. Water nanagenent rul es thensel ves nay be
i nadequate for solving all water use problens. In such cases it is
usual for dissatisfied stakeholders to carry the unresol ved issue
to a higher level, such as to a court or legislature. In
interstate water allocation conflicts in the U S., for exanple,

t he deci sion maki ng rul e which requires unani nous agreenent anong
the participating states in order for themto nake any changes in
water allocations virtually precludes such water use changes.
Consequent |y, resolution of such conflicts al nost never occurs
until a disgruntled party takes the issue to the Suprene Court or
to the federal |egislature.

8. Many water resource conflicts are especially difficult to
resol ve because the fugitive nature of the resource itself makes
them asymmetric. Upstreamwater users can and do i npose costs upon
t hose downstream They have little incentive to reduce those
external costs because all of the benefits of doing so accrue to
t hose downstream And, because downstream water use has no effect
upon upstreamusers, in the absence of rules |like those of
appropriation doctrine, those downstream have no ability to shift
costs upstream Upstream parties are unlikely to bargain over
rul e changes whi ch woul d benefit those downstream and thus the
stage is set for nmoving such issues to higher |evels, and out of
t he wat er managenent bargai ni ng arena.

2 WATER USE PROBLEMS
The probl ens which interrel ati onshi ps anong wat er uses and
users spawn, and which are exacerbated by increasing denmands of
all types, may be categorized as externality problens, open access



probl ens, scarcity problens, and public goods problens. O her
types of water use problens may al so exist, but these four are
conmon and will serve to illustrate the anal ytical approach

2.5.2.1 Externality problens

An externality, whether cost or benefit, is said to exist
when the actions of one party affect the well-being of a second
party, and the first party cannot itself gain by considering this
ef fect and nodifying its behavior accordingly. A classic exanple
of an external cost, usually referred to sinply as an externality,
is that of the upstream paper m |l which di scharges wastes into a
river, thereby reduci ng downstream fish popul ati ons upon whi ch
ot hers depend. An externality is thus a purely asymetric
situation. There is nothing which the bearer of the externality
can do directly to | essen the inpact.

2.5.2.2 Open access problens

An open access problemis said to exi st when access to the
use of a resource is open to all, and when the rate of use of that
resource affects the anount that can be used. A classic exanpl e of
an open access problemis that of the ocean fishery, in which
excess fishing effort drives down the stock of the resource,
eventual ly reducing yields or, in the extrene, causing the
extinction of the species. Another exanple is the famliar
“tragedy of the commobns”. An open access problemis a symetric
one, because each user creates a cost which is spread over al
users, including hinself. However, the cost which a single user

bears is mnor inrelation to the total cost inposed upon all, and
thus no user takes into account the full inplications of his
actions.

2.5.2.3 Public goods problems

A public goods problemis said to exist when a particul ar
good must be provided to all in equal anmounts. No one can be
excluded fromconsumng it, and the cost of providing it to one is
as great as the cost of providing it to all. National defense is



the classic exanple of a public good, but endangered species
provi de another. The problem in this case, is that public goods
are likely to be undersupplied because no one will undertake to
produce them since they cannot be wi thheld fromothers, thus
cannot be sold to nake profit. Public goods thus nust always
provi ded by government, but in this case it is inpossible to
det erm ne how rmuch shoul d be produced because no one nust pay, and
t hus di scl ose what the good is worth to him

Probl ens such as these are present in alnost all water
resource use situations, although few such situations are
confronted with all of them especially simltaneously. In the
usual case, problens are recogni zed and dealt with sequentially,
with the solution of one problemrevealing, if not resulting in,
anot her. Indeed, the process of responding to, diagnosing, and
resol ving these water resource use problens is exactly what is
neant by water resources managenent.

2.5.2.4 Scarcity problens

A scarcity problemmay be said to exi st when the users desire
nore of a good than the quantity available. This is the nost
conmon of all operational |evel problens. In fact, the phenomenon
of scarcity is so general that some may object to calling it a
problemat all. Virtually all resources are scarce in some sense,
and those things which are not scarce are often not considered to
be resources, or they may go conpletely unnoticed. Econom c
mar ket s handl e scarcity by allow ng conpetition, in which those
with the nost purchasing power, and to whomthe resource i s nost
valuable, will bid it away fromothers. But scarcity is also
conmonly dealt with by non-market institutions, a frequent
situation in the water resources field.

3 MEANS FOR ACHI EVI NG WATER RESOURCE MANAGEMENT GOALS AND
OBJECTI VES
The wat er resource managenent literature contains frequent
references to such neasures as privatization, decentralization,
wat er marketing, public participation, inproving human capital,



institutional innovation, river basin nanagenent, full cost
recovery, demand managenent, and integrated water and
environnental (or |and and water) managenent as neans for
i mprovi ng water resource nmanagenment. Al of these nmeans are
appropriate, in sone forns and in sonme situations. Al can be
i nappropriate as well. Wiat is needed is the ability to describe
and prescribe nore clearly than these very general terns permt.
W suggest that use of the analytical framework which has
just been presented is one way of achieving the requisite clarity.
Privatization, for exanple, can be characterized as the adoption
of position and authority rules which stipulate that non-
governmental actors may assume the roles of owners and managers of
certain resources. But to begin down this path raises i mediately
such questions as scope (what is the range of ownership rights
created?), entry and exit (how are private rights assigned, and
how may they be transferred?), information (how are private
actions nonitored, and by whon?), decision naking (how do the
mul tiple decisions of nultiple private owners interact to becone
coll ective actions?), benefits and costs (how are the benefits,
especi ally nmonopolistic rents, distributed?), and at what |evel is
privatization occurring (water use, which is already |largely
private in many situations, water resource nanagenent, through
creation of market institutions, or water policy and |law, such as
the nationalization of water resources and facilities?). The use
of a systematic analytical framework inproves the clarity of
di scussi on and hel ps to assure consideration of all rel evant
aspects of the situation. A definitive analysis requires not only
this analytical framework but also the application within it of
nodel s of all of the inportant sub-systens invol ved.

SUMVARY
It will be obvious that the kind of water resources
managenent process just described is not often seen, in LAC or
el sewhere. The reasons why this is so are many, but the nost
i mportant, fromthe perspective of this report, are thensel ves



institutional in nature. It is institutions, or rules, at higher

| evel s than that of water resources managenent which shape the
extent to which the kind of process just described can be carried
out. There is little chance of inplenmenting water marketing in a
country in which the English common | aw system of riparian water
rights prevails, for exanple. Replacing such a systemw th one
nore congenial to water nmarketing, while not inpossible, is a
maj or undert aki ng whi ch goes beyond the alternatives available in
a single river basin. Simlarly, concentration of incone and

weal th, of political power, and of control over water resources
(not an uncomon situation in Latin Arerica) nmay nake the adoption
and i npl ementati on of broad stakehol der participation difficult to
achieve. Part 3 of this report deals extensively with the
institutional context, or preconditions, which now exist in LAC,
and whi ch condition what nmay be expected and what may be achi eved
in the way of inproving water resources nmanagenent there.



PART 3
AN ASSESSMENT OF WATER RESOURCES MANAGEMENT | N LATI N
AMERI CA AND THE CARI BBEAN

| NTRODUCTI ON

This section of the report presents a prelimnary assessnent
of water resources nmanagenment conditions in Latin Anerica and the
Cari bbean (LAC). The assessnent is based on interviews with water
resources nmanagers and policy nakers in six countries — Mexico,
Costa Rica, Barbados, Argentina, Chile, and Peru — and is
supported by suppl enmentary docunentation received during the
visits. Over ninety people were interviewed for this study,
individually or in groups. The overwhelmng majority of those
i nterviewed were public enployees with significant responsibility
for water managenment or formulation of water policy. Very few
i ndividuals were fromthe private sector, academ c institutions,
or non-governnental organizations. Mst were engineers, others
were econom sts, |awers, or planners. A list of those
interviewed is presented in Appendi x 3.

Nei ther time nor budget permitted visits to as nmany countries
as woul d have been desirable. The six countries visited were
sel ected because it was believed they could provide an adequate
representation of water resources managenment issues in their
respective sub-regions. A second consideration in the selection
process was whet her any of the countries had uni que experiences in
wat er resource nmanagenment. A final consideration was whet her or
not there were people in the individual countries with experience
in other LAC countries who could provide a broader perspective on
wat er resource nmanagement issues. According to IDB' s country
classification based on relative state of devel opnent, the
countries visited represent three of the four groups: Argentina
and Mexico (Goup A - highest); Chile and Peru (Goup B); and
Costa Rica and Barbados (G oup ©. No countries fromGoup D
(I owest) were included, a fact that mnmust be considered in



interpreting the findings of this assessnent since these are the
poorer, |ess devel oped countries in the region.

Part 3 is organi zed as follows. Recent advances and
acconpl i shnents in water managenent and a di scussion of the nore
critical issues facing water planners and managers are presented
in Section 3.2. Sone neasures being taken to address water
resource managenent problens are docunmented in Section 3.3, and
general observations on the countries' efforts are provided in
Section 3.4. Part 3 concludes with sone perceived needs for
i mprovi ng water resources managenent in LAC countries and sone
t hought s on sub-regi onal water issues.

STATE OF WATER RESOURCES MANAGEMENT | N LATI N AMERI CA AND THE

CARI BBEAN

"There is no crisis in water resource admnistration in Latin
Anerica and the Cari bbean...Water resource adm ni stration has nade
and continues to make progress...However, the present state of
wat er managenent is far fromopti numand many issues inherent to
wat er system operation are often poorly handl ed or even ignored by
t hose running the systens (Lee, 1990:199)." Lee nakes this
observation near the end of his appraisal of conditions in Latin
Anerica and the Cari bbean. The observation also nakes an
interesting point of departure for the current appraisal. |Is
there crisis in water resource nanagenent in Latin America and the
Cari bbean? There are problens to be sure, sonme of which are
rat her formdable, such as inadequate access to potable water
supply and sanitation, environnmental deterioration, water
pol I ution, and salination of ground water aquifers. There has
been and continues to be progress in addressing and overconi ng
t hese probl ens and towards devel oping a nore efficient and
responsi ve wat er managenment system However, despite these
efforts, many of which are quite |ocalized, the overall inpression
of those interviewed for this study is that water resources
managenent in LAC is indeed facing a crisis.



Exi sting water resource institutions and infrastructure have
evol ved in response to local conditions, local fornms of governnent
(e.g., federal or unitary), local scarcities of water, and the
rate at which resource problens have arisen. Thus, it is not
surprising to find a wide range of institutional forns and
tremendous differences in the level of infrastructure devel oprent
and technical, economc, and financial capabilities anong the
various countries. The recent advances and critical issues facing
wat er nmanagers are a function of these conditions, and, thus, also
vary consi derably between countries and regions within countries.
This section addresses sone of these advances and critical issues
in broad terns.

1 RECENT ADVANCES | N WATER RESOURCE MANAGEMENT
Recent advances in water resources managenent in LAC can be
attributed to nunmerous factors, two of which are briefly di scussed
here: (1) the inpetus provided by the International Drinking Water
Supply and Sanitation Decade, and (2) the changing role of the
State in the past 10-15 years. The latter, and to sonme extent the
first, is an exanple of what Lee (1990) describes as external

factors influencing water resources managenent, i.e., factors over
whi ch in-country water planners and nmanagers have no direct
control.

3.2.1.1 Inproved Water Supply and Sanitation Coverage

The International Drinking Water Supply and Sanitati on Decade
in the 1980s and the concomtant support of international
financial institutions provided inpetus for the inprovenent of
wat er supply and sanitation systens throughout the world. 1In LAC
the Water Supply and Sanitation Decade coi ncided with what has
been terned "the | ost decade", a period of prolonged recession
during which nost countries in LAC suffered from excessively |arge
foreign debts which, anong other things, resulted in very little
public investnent in infrastructure. As such, advances during the
Decade were | ess than had been anticipated. Nonethel ess,
significant strides were nmade in the provision of water supply and



sanitation services, particularly to the rural sector (Minasinghe,
1992). The percentage of total rural population in LAC with
access to safe drinking water supply increased from47 per cent in
1980 to 62 per cent in 1990. The increase in the provision of
sanitation services in this period was from22 to 37 per cent.
Nunbers for the urban sector, while higher overall, did not change
significantly during the Decade. Access to safe drinking water
increased from82 to 87 per cent, while the provision of
sanitation services was basically unchanged, increasing slightly
from78 to 79 per cent. These inprovenents vary consi derably
across various LAC countries (Reid, 1994). However, the fact that
coverage has inproved is not to say that the sector as a whole is
in good shape. In nmany cases infrastructure is insufficient to
keep pace with expandi ng urban popul ations and, generally, is in
poor condition.

3.2.1.2 Increased Opportunities to Experi ment

The changes in political and econom c policies which have
taken hold in many countries in response to the conditions of the
"l ost decade" have had a noticeabl e i npact on water resources
managenent. The central government's role is being redefined
through a series of structural reforms (e.g., expansion of narket
principles and privatization of state run enterprises) ained at
reduci ng direct governnent intervention in the econony. The
decentralizing and |iberalizing policies have given water managers
roomto experinment and test new options, including many market -
oriented, incentive-based neasures. In terns of the conceptual
framework presented in Part 2, this change is an illustration of
action at the constitutional |evel that broadens the range of
options and possibilities at the water managenent |evel.

The range of incentive-based instrunments avail able to water
managers and policy makers is vast, as noted in Part 2, and nany
of these have been contenplated or inplenented in LAC. (See
Russel | and Powel | (1995) for a sunmmary of the use of these
instruments for environmental policy managenent.) Though the
switch fromcentralized control of water resources nanagenent has



not been conplete — nor should it be — and the experiences have
not al ways been positive, it is encouraging that new policies and
strategies are being tried. The adoption of these neasures is
likely to increase in comng years as |ocal experiences accunul ate
and because these policies are strongly encouraged and supported
by international |ending institutions.

Three exanpl es — decentralization of water rel ated services,
privatization of water supply and sanitation (W5S) services, and
the creation of water markets — are briefly nmentioned bel ow.
These and ot her instruments sought by water managers in LAC are
di scussed in nore detail in subsequent sections.

Decentralization. In seeking alternatives to the public
provi sion of water related services, many governments are
decentralizing adm nistrative and deci si on- naki ng
responsibilities. Decentralization is nost promnent in the
agricultural and water supply sectors. Al the countries visited
had in place prograns to transfer operating and mai nt enance
responsibilities for, if not outright ownership of, irrigation
facilities to local user groups. Many governnents have
decentralized the adm nistration of water supply and sanitation
services. For exanple, in 1980 Cbras Sanitarias de | a Naci6n
(CSN), which had been responsible for providing WS servi ces
t hr oughout Argentina, was decentralized and responsibility for
t hese services was transferred to the provinces. Some provinces
furthered the process by transferring responsibility to individua
nmunicipalities. In rural areas of Argentina, cooperatives were
formed to provide these services. As a result of this
decentralization, there are approxinmately 1,500 organizations
t hr oughout Argentina involved in water supply and sanitation.
Simlarly, in Chile in 1989, the Servicio Nacional de Cbras
Sanitarias (SENDOS) transferred responsibility for WSS services to
the regions, and thirteen regional, sem -autononous entities were
formed to provide WES services.

Privatization. Privatization of state-owned enterprises has
been a mai nstay of recent governnent structural reforns.

Hydr opower generating facilities were anong the first water



rel ated services to be privatized in many countries. Wereas
privatization of hydroel ectric services generally has been well

pl anned and i npl emented, the same cannot be said of privatization
efforts for WSS services. Though, arguably nore conplicated to
privatize because of its unique characteristics, e.g., natural
nmonopol y, public good, econom es of scale, several countries are
actively pursuing the privatization of some conponents of WSS
servi ces, including Mexico (Casasus, 1994), Argentina (ldelovitch
and Ri ngskog, 1995), Chile, and Peru. The privatization nodels
vary consi derably, ranging fromfull concessions for WSS services,
as in Buenos Aires and Lima, to concessions for the provision of
sel ected services, such as neter reading, billing, or treatnent

pl ant operation, as in some Caribbean nations. These incipient
efforts with private sector participation have not been without
difficulty, yet they are providing val uabl e | essons and experience
for future efforts (Richard and Triche, 1994).

Water Markets. Water nmarkets are sought as a means of
allowing society to allocate water to its nost highly val ued uses.
Chile was the first, and to date the only, country in LAC to make
water rights freely transferable private property. It was
envi sioned by the authors of the 1981 Chilean Water Code that,
followng the initial allocation of rights, the State woul d cease
to have authority in this area, and future distribution of rights
and, thus, water allocation anong users and uses would be left to
mar ket forces. The Chil ean experience has spurred much interest
anong wat er managers in LAC and international |ending agencies,
and has generated a fair anount of discussion (Bauer, 1993;
Rosegrant and Gaznuri, 1995; Rios and Quiroz, 1995). However,
Chile is not alone in this experinent. Wter transfers are
supported by the 1992 Ley de Aguas in Mexico (Gardufio, 1995),

t hough very few transacti ons have taken place and water rights are
not considered private property. Al so in Peru, proposed reforns
to the existing Codi go de Aguas seek to establish conditions for
the creation of a water market. Al though experiences wth water
markets in LAC are limted and the few transacti ons that have
occurred are nostly within the agriculture sector, it is likely



that interest will spread because of the strong academ c and
t heoretical support.

Sone government policies, such as decentralization,
privatization, and creation of water markets can have direct
bearing on water resources nanagenent. However, water resources
and water users also can be inpacted indirectly by overal
econom ¢ forces and through specific governnent sectoral policies,
nost noticeably agricultural policies. For instance, in water
scarce areas, increased water use efficiency by the agricultural
sector is often primarily notivated by the increased availability
of markets and i nproved prices for agricultural products, not by
government efforts to inprove water resource use directly. A case
in point is the inproved irrigation efficiency in Chile in the
past two decades, spurred in |large part by macro-econom c policies
inthe agricultural sector. Another exanple related to
agricultural policies but also involving pressures fromthe
i nternational community is inprovenments in the quality of
irrigation water used for export crops. For public health
reasons, nations inporting sonme agricultural products required
that irrigation water for these crops be of good quality. This
occurred in Chile and Mexico, two countries in which |arge
portions of agricultural lands are irrigated with untreated
nmuni ci pal wastewater. Some regions are now irrigating with ground
water. These policies, to sonme extent, have also notivated the
pl anni ng and construction of wastewater treatment plants in
Santiago and Mexico City.

2 SHORT- COM NGS | N WATER RESOURCES MANAGEMENT

The probl ens and short-com ngs discussed in this section are
t hose that appeared to be nost inportant and critical to the
individuals interviewed. |In this sense, the listing of problens
shoul d be regarded as a set of prelimnary observations, and in
sone instances, uncorroborated by nore detailed investigations of
wat er resources managenent conditions in the various countries.
Li kewi se, nost of the exanples used herein are drawn fromthe
per sonal experiences of those interviewed, and, thus, may reflect



per sonal opinion nore than objective analysis. This discussion is
not meant as a critique of conditions and practices in individual
countries or by individual institutions. It nerely serves as a
rem nder of situations and conditions that previously have been
identified in the LACregion as a whole. Certainly, the list of
probl ens nmentioned herein is not exhaustive. Qher issues such as
i nadequat e fundi ng and i nproper or inconplete project eval uation
procedures are certainly critical and need to be recognized in
efforts to i nprove water resources nanagenent. Furthernore, the
short-com ng di scussed bel ow shoul d not surprise anyone because
they are not new. Recent studies on water resource conditions in
LAC, and LDCs in general, present simlar findings (Wrld Bank,
1993; Brookshire and Wi ttington, 1993; Anton, 1993; Lee, 1990;
CECD, 1989; ECLAC, 1980).

Wat er resources planning and nmanagenent in LAC can best be
descri bed as reactionary, acting primarily in response to cri ses,
such as floods, droughts, enmergency public health concerns, main
breaks, or to special interests, e.g., political. Energency
conti ngency plans and | ong-term planning rarely exist and,
typically, responsibilities are |oosely defined. Under these
condi tions, responses and water resources nmanagenent in general
tend to be nyopic and narrowWy focused. |In some way, the problens
di scussed in this section all serve to perpetuate this syndrone.
The probl ens di scussed are the foll ow ng:

Fragmented and D ffused Water Resources Managemnent
| nadequat e and Poorly Mintained Infrastructure

I nsufficient and Poor Quality Data

| nadequat e Enf orcenent of Legislation

| nadequat e Consi derati on of Environmental |npacts
M ni mal St akehol der Partici pation

3.2.2.1 Fragmented and Di ffused Water Resources Managenent
Wat er resources managenent in LAC tends to be highly

fragnented, with responsibilities for planning, devel opnent, and

managenent typically dispersed along sectoral |ines anbng a

mul titude of mnistries, agencies, secretariats and autononous and



sem - aut ononous entities. The strong sectoral division found in
nost countries stens fromthe historic in-country devel opnent of
wat er resources, fromthe power struggles anong sectors, and their
conflicting and conpeting objectives. This adm nistrative
structure has been reinforced through the project and sector

speci fic lending practices of external donor agencies. Few forma
nmechani sns exi st for dissemnating informtion across sectors or
fostering cooperation and coordi nation. Sone infornma

coordi nation and cooperation exists anong the various water
agencies at a regional or nunicipal level, or at a national |evel
in smaller, highly centralized countries, sinply because the
peopl e at these | evels know one another. But this is nore the
exception than a rule. The problemis one of fragnmentation and
di ffusion with i nadequate coordi nating nmechani sns.

The fragnmentation, diffusion of power, and poor coordination
obscure channels of responsibility and authority. The conflicting
and contradictory information acquired in interviews in somne
countries suggests that msinterpretation and m sinformation are
conmon, and that agency staff may not always be clear on what they
can and cannot do. In sonme countries there was di sagreenent anong
personnel fromdifferent agencies over issues such as the |evel of
water quality standards, the definition of water rights, or who
has responsibility for nmonitoring and enforcenent; issues for
whi ch there should be clear and definitive information. The |ack
of clearly defined, transparent, and credible Iines of authority
and responsi bility has obvi ous consequences for water resources
managenent .

The fragnmented condition of water resources managenent not
only gives rise to inconsistencies in governing |egislation,
prioritization, and managenent approach, but al so creates an
environnent that facilitates duplication and redundancy in some
responsibilities and duties, while others are omtted or
over| ooked. For exanple, in one of the countries visited, each
wat er using sector, e.g., agriculture, mnes, industry, nunicipal,
has an internal environmental commttee responsible for
establ i shing regul ations for sectoral devel opnent and perform ng



project environnmental inpact assessnents. These environnent al
conmttees are very heterogeneous across sectors and their

techni cal capabilities and regul atory frameworks vary
substantially. 1In another country, one mnistry has jurisdiction
over the planning, design, and construction of sanitary sewers and
wast ewat er treatment plants, while another entity is responsible
for adm nistrating, operating, and maintaining these facilities.
This division of responsibilities has the potential of generating
conflict and rivalry anmong agenci es that have different

requi rements and obj ectives.

The strong sectoralization of water adm nistration has
created a situation in many countries in which an agency charged
with providing services is also charged with regul atory and
enforcenent responsibilities. This is a mgjor problemin the
wat er supply and sanitation sectors. |In many LAC countries, the
agency responsi ble for the provision of nunicipal water supply and
sani tation services both establishes drinking water standards and
enforces them (See also Blanlot, 1995). Again, the sectora
environnental conmttees cited above serve as an exanple in that
they both establish criteria for project devel opnent and oversee
conpliance. Incentives to be lax or |ook the other way abound.

A maj or consequence of the inadequate coordi nati on anong
adm nistrative entities is the lack of an integrated approach to
wat er resources managenent and inefficient use of water resources.
Even in countries with highly centralized governnments the
fragnentati on of power and responsibility interferes with the
formul ati on of a coherent national water policy. The nultiple
agencies involved nmay fail to recognize existing inter-
rel ationships and may not fully address externalities of their
i ndi vidual actions. Inefficient use of water resources is
reflected in various ways, but two nanifestations are the virtual
non-exi stence of multi-purpose water projects and the | ack of
surface and ground water conjunctive use projects. Mnagenent
approaches are still very supply-sided with a strong focus on
si ngl e- purpose projects. Irrigation, water supply, or
hydroel ectric projects are typically planned and constructed with



the single purpose in mnd and little consideration of other uses.
For instance, in one of the countries visited a new reservoir is
currently being considered for irrigation use only; a reservoir

t hat sone studi es have shown to be unsound on econom ¢ grounds and
whi ch may have detrinental environnental inpacts. Al so, the
hydr ol ogi ¢ connecti on between surface and ground waters is often
poorly reflected in technical and pl anni ng studies, |aws, and

wat er use regulations. There are cities and regions that rely on
both surface and ground water sources, but typically the uses are
not coordi nated in any manner.

3.2.2.2 I nadequate and Poorly Maintained Infrastructure

In several of the countries visited there appears to be
m ni mal comm t ment on behal f of governnents or responsible
agenci es for mai ntenance of existing infrastructure. Because of
limted financial resources, absence of conpetition for the
agenci es providing these services, poor accountability, |ow
priority (new projects are still nore desirable than
rehabilitation and nmai ntenance of existing systens), and a | ack of
skill ed personnel, much of the infrastructure, frompipelines to
treatnment plants to irrigation systens, is in poor condition. A
mai n obj ective of recent efforts to decentralize the provision of
water related services was to inprove the quality of those
services. However, the regional or rmunicipal entities charged
with these duties nmany tines suffer fromthe sane structural and
adm ni strative nal adies as the central governnent and the desired
| ocal accountability may not materialize.

Delivery of drinking water in many cities and towns is
subject to intermttent supply, frequent outages, poor pressure,
and poor quality. Per capita consunption in nost major cities in
LAC i s between 300-500 liters per day. This excessively high
consunption rate is attributed to illegal connections (unaccounted
for water) and inefficient use by consuners, but primarily to very
| arge | osses from poorly maintai ned urban water systens. Losses
fromwater delivery systens in major LAC cities range from 30-50%
(World Bank, 1993). Also, in one major city, the poor condition



of the water delivery systemis blaned for the poor quality water
avai l abl e to consuners at the tap. Witer |eaving the treatnent
plants is said to be potable, but it is contamnated in the
delivery system which is subject to substantial infiltration, is
corroded, and, in regions where distribution mains are not
pressurized, subject to contamination fromillegal access.

In general, wastewater treatnent facilities are scarce
t hr oughout the LAC region, and often are in states of ill-repair
or not functioning at all. Mbst major urban centers di scharge
untreated wastewater directly into the receiving waters. Oten
t hese sane waters are used downstream for irrigation

The use of a separate drai nage systemfor the evacuation of
urban stormwater is limted (ECLAC, 1990). Wth the exception
of the central areas of sone |larger cities which have sone form of
drai nage, stormwater is typically channeled to the natura
drai nage system Natural drainages, fromgullies to major rivers
passi ng through urban areas are routinely used as open dunps. The
systens generally are in a state of ill-repair, often clog, and
conmonly have insufficient capacity to handle the quantity of flow
generated by even nodest rain storns. Exacerbating the probl em of
urban fl ooding are the expandi ng urban popul ati ons that are
encroachi ng on the fl oodplain areas, paving them and reduci ng
their natural carrying capacity. Frequent and costly floods are
often the result. Uban drainage is one aspect of water
managenent that seens to go unnoticed, until a flood occurs.
Responsi bility for maintaining these systens generally falls to
t he nunici pal public works departnment. But, as noted above, | ow
priority and | ack of funds prevent themfromperformng their
t asks adequately.

3.2.2.3 Insufficient and Poor Quality Data

Wat er resources managers in LAC nmust routinely contend with
insufficient and often unreliable data, particularly data on
ground water resources and water quality. In many countries,
there is not enough information to establish baseline conditions
for water quality studies or to nake significant use of planning



and operations nodels. Many hydrol ogi c and et eor ol ogic

nmoni toring stations and networks throughout LAC are in poor
condition and tend to provide insufficient coverage of nost
country's water resources. Even information on the |ocation of
system conponents, e.g., pipes and valves in a distribution
system is often mssing or inaccurate. A conprehensive anal ysis
of data related problens in Central Anerica is provided in Arteaga
(1994).

Responsi bility for data collection is usually divided anong
nunerous agencies, typically is collected along sectoral |ines,
and is poorly dissem nated. For exanple, in one country a single
agency operates over 95 per cent of the country's hydrol ogic
stations and about 50 per cent of the neteorologic stations. The
agency collects data only in areas it considers potential sites
for hydroelectric generation. Though this data is available to
ot her agencies, its value nay be limted since its is purpose-
speci fic.

G ound water resources are poorly nonitored. Even in regions
or cities that rely exclusively on ground water, there appears to
be very little informati on about the quantity and quality of the
ground water resources. For exanple, one city is beginning to
have problens with salinity intrusion into the ground water |ens
underlying the city. Though ground water is the principal supply
source for the city, little has been done in the way of nonitoring
or aneliorating the situation

Coll ection of water quality data has only recently becone a
concern in nost countries. As such there is insufficient
information to establish trends for denonstrating changi ng
conditions. Furthernore, available water quality data is often
unrel i abl e because of poor sanpling techniques, inproper handling,
or faulty laboratory work. In one country, all water quality data
sanpl es coll ected, regardl ess of the institution doing the
nmoni toring or the purpose for which they were collected, are
anal yzed by a central |aboratory. The majority of those
i ntervi ewed expressed dissatisfaction with the technical and
anal ytical capabilities of the central |aboratory, raising



concerns about the validity of the results due to poorly trained
personnel and | ack of anal ytical equipnent.

Soci o-econom ¢ data necessary for water resources managenent
is al so inadequate, possibly nore so than the "engi neering" data
referred to above. Little reliable information is available for
prepari ng demand forecasts and pl anni ng studies. Wter users and
uses are poorly docunented, particularly agricultural and ground
water users. In nost countries visited, poor records of ground
wat er users are kept and, in fact, few governnents have an
accurate estinmate of how nmuch water is actually being punped from
agricultural wells. In sone countries, regional offices can grant
water rights or use permts, but information on newy granted
rights does not always reach the central office responsible for
pl anni ng.

3.2.2.4 I nadequate Enforcement of Legislation

In many countries legislation for the adm nistration and
managenent of water resources includes provisions which are no
| onger relevant and actually may serve to constrain new rmanagenent
initiatives. Though existing |egislation may be inadequate in
certain areas, a nore significant concern is the lack of rules and
regul ations for nonitoring and enforcing existing |egislation.

Wt hout proper nonitoring and enforcenent, the standards "..do
l[ittle other than clutter docunments and lead to fal se confidence
(Frederi ksen, 1992)." Three areas in which enforcenent is
perceived to be especially inadequate are: 1) admnistration of
water rights; 2) water quality standards, if they exist; and 3)
col lection of tariffs.

Water Rights. 1In nost LAC countries, water is a public good
owned and controlled by the State. Overall water use priorities
are determined by the State, but often conditions for allocation
under water short conditions do not exist. Wter rights or
perm ssion to use water is admnistered differently in each
country. In Chile, for exanple, water rights are private
property, separate fromland, and can be transferred, sold, or
nortgaged. However, in the majority of countries, the centra



government, in theory at |least, retains nuch tighter control on
wat er use.

In nost countries surface water rights for a specified
guantity are granted to applicants for a specific use and
duration. Typically, the water rights are granted for a period
ranging fromfive to fifty years, and shoul d be renewed upon
expiration. However, since admnistration is fairly lax, a poor
registry of users is maintained, and nonitoring for conpliance is
rare, applicants rarely petition for renewal and sinply continue

use. In several countries, water rights are subject to forfeiture
for lack of use or for not conplying with the conditions of the
water right. Again, these regulations are rarely enforced. 1In

sone cases, water rights are granted on a first conme, first serve
basis, based in |arge part on studies submtted by the applicant.
However, the technical conponents of applications are not
routinely reviewed or verified, nor is much attention given to the
cunul ati ve inpacts of water devel opnent.

Even when water rights and allocation priorities and
nmechani sns are well established in the |egislation, nonitoring and
enforcenent is usually lacking. This is particularly true of
ground water. One such case is that of an agency that has had the
authority to regulate ground water users for two decades. But it
was not until 1991 that they began to require the registration of
new ground water users. Up to this tine, ground water use was not
noni t or ed.

Water Quality. H storically, little inportance has been
given to protecting anbient water quality of surface and
subsurface supplies. 1In fact, water pollution nmay be the greatest
probl em faci ng water resource nmanagers in LAC. Industrial wastes

contai ning heavy nmetal s and agricul tural drai nage |aden with
pesticides, fertilizers and other chemcals routinely are

di scharged without any treatnment or are permtted to |leach into
ground water aquifers. Few countries have | egislation supporting
anbi ent water quality standards; nost follow Wrld Health

Organi zation (WHO guidelines. In one country visited, WHO
qgquality guidelines are used for controlling and permtting



wast ewat er di scharges. Although it is a crimnal offense to

di scharge in excess of the established guidelines, the responsible
agency has little power to enforce them The existing standards
are not viewed favorably by the courts because they are not backed
by legislation. Polluters taken to court for non-conpliance have
been able to win by citing the lack of |egislation and by
chal | engi ng the met hods enpl oyed for nonitoring, data collection,
and analysis. A simlar situation occurs in another of the
countries visited in which the entity responsible for nonitoring
and enforcing water quality standards nation wi de, only has five
enpl oyees assigned to this task.

Tariffs. There is w despread consensus anong those
interviewed that water use efficiency starts with the collection
of fees. Yet, collection records are notoriously poor, if water
is charged for at all. Aso, with the possible exception of a
nom nal adm nistrative fee, water rights thensel ves are free.

Only Costa Rica inposes a surcharge based on the quantity of the
right, which is independent of intended use. Routinely, there are
di sagreenents between wat er managers who are pushing for the

est abl i shnment of nore reasonable tariffs (e.g., tariffs that would
cover &M cost), and sone politicians backed by public attitude
that water should be a free good, subsidized by the governnent, if
necessary.

I nadequate tariffs do not provide the correct incentives for
t he conservation of water, but rather encourage overuse and
inefficiency. The agriculture sector in nost countries rarely
pays for water. The fact that in nost countries water costs are
estimated to conprise |l ess than one per cent of total agricultura
production costs, contributes to poor irrigation practices and | ow
water use efficiency. Simlarly, l|ack of proper control and
i nappropriate tariffs for the use of ground water has resulted in
many regions in the overexploitation of aquifers and severe
envi ronnental probl ens, such as salination and contam nati on.

O the countries visited, only Chile had tariffs for urban
wat er use that approxi mated the margi nal cost of providing
service. Mire typically, tariffs rarely cover operating costs.



In some cases, |lack of netered water service prevents the use of
nore efficient tariff structures. Meter coverage in major urban
areas typically ranges between 10 and 50 percent of connecti ons,
and only a percentage of those netered are actually read and

bi | | ed.

3.2.2.5 I nadequate Consideration of Environnmental | mpacts

Wat er resources planning and nmanagenent in LAC does not
adequat el y address environnental issues. Oten the rel ationships
bet ween wat er devel opnent, and devel opnent in general, and the
environnent are not well understood, or are overlooked in the
pl anni ng, design, construction, and operation of projects. In
addressing conflicts between environnmental objectives and water-
use demands (i.e., econom c objectives), the predom nant pattern
is for the latter to take precedence. Even in the few cases in
whi ch environnmental inpact studies are required, typically as a
condition of international financing, the studies tend to be
| oosely done and the reconmendations rarely incorporated in
project design. It seens that environnental concerns becone an
i ssue only when international pressures are applied.

Water quality issues do not appear to be a prinmary
consideration in the planning and inplenmentati on of water use
projects, nor in the allocation of use permts. In fact, water
rights in nost LAC countries are not conditioned on their
potential environmental inpacts, nor can they be amended to
aneliorate environnental threats (Solanes, 1995). Al so, existing
wat er | egi sl ation does not account for the allocation of water
specifically for environnental purposes, such as instreamflow for
preserving habitat. Wen Chile privatized water rights in 1981
little consideration was given to possible inpacts this action
coul d have on the environment. By not retaining water rights
specifically for environnental purposes, the governnent wll nost
likely have to revert to the market to purchase such rights, if in
the future it wishes to set aside water for environnental uses.

It is unlikely that the market, w thout government intervention,
wi Il provide for such purposes for the time being.



A consequence of the fragnentation in water managenent is
that responsibility for water quality and water quantity rel ated
functions are assigned to different entities. Wter quality
responsibilities typically lie with the Mnistry of Health or an
equi val ent agency, while water quantity responsibilities are
di spersed anong nunerous water use entities, such as the Mnistry
of Agriculture or Industry. There is little contact between the
sectoral water agencies and environnental agencies, if they exist.
Al so, as noted above, few countries have established water quality
standards for drinking water and for effluent discharge that are
backed by | egislation, which further conplicates and rmakes nore
difficult the process of environnental planning and protection.

3.2.2.6 Mniml Stakehol der Participation

Public participation in project planning and inpl enentation
has not been considered a necessary part of past water resources
managenent in LAC, where typically a centralized agency
adm ni stered all aspects of a project. Al though new managenent
strategies include the idea of directly incorporating stakehol der
participation in project activities, the notion has been slowto
take hold. Many water nanagers are reluctant to incorporate or
consi der the opinions of an "uneducated" public or be subjected to
public oversight or approval of their decisions. Wter managers
are not altogether wong in their assessnent of the public, for
there is a general |ack of consciousness anong the public
regardi ng water resources and its efficient use. However, the
wat er agenci es do not appear to be proactive in soliciting
i ncreased stakehol der participation, particularly in the urban
sector, and they sponsor few canpai gns to booster public
awar eness, except during periods of crisis, such as droughts or
public health emnergencies.

Traditionally, stakehol der participation has been strongest
inrural water supply and sanitation projects, where | ocal
operation and mai ntenance is routinely sought. However, according
to an I DB sunmary of ex-post evaluations of rural potable water
projects (IDB, 1990), local participation efforts have not been



entirely successful for several reasons, including: |ack of a

per manent systemfor training | ocal operators and adm ni strators;

i nfrequent contact with nenbers of the executing agency; and,
conmunity pronotion efforts that are limted to pre- and during
construction phases, but die out quickly once the project is
finished. Special enphasis has been placed on increasing the role
of wonmen in rural water and sanitation projects, but these
efforts, too, have not been overly successful.

MANAGEMENT RESPONSES TO CURRENT PROBLEMS
Local, regional, and national water authorities are
respondi ng to many of the problens and chal |l enges they are facing.
In many countries the focus of solution strategies has started to
shift fromthe provision of basic services to the quality and
managenment of those services, that is, fromsupply expansion
progranms to prograns of demand managenent. Traditiona
engi neering solutions, such as construction of new facilities or
t he unobstructed expansion of existing infrastructure, are no
| onger seen by many as sufficient to solve current water resource
managemnment problens. Planners, nmanagers, and policy makers are
resorting to less traditional, non-structural neasures for
al l eviating problens. The requirenents for inplenenting these new
nmeasures can be quite different than those required for the nore
traditional approaches. Many water agencies are seeking the
assi stance of international agencies and consulting firnms to
conpensate for little experience they may have in these new areas.
Those interviewed al so expressed interest in what other countries
in the regi on have done and what experiences they may have gai ned.
The foll owi ng nmeasures are discussed in this section:
Legi sl ative Reform
Ri ver Basi n Managenent
Privatization of Water Services
Wat er Markets
Nati onal Water Pl anni ng
Envi ronnment al Pl anni ng



_ | nproved Cost Recovery Criteria

The i ndivi dual approaches and programdetails vary
consi derably by country or even by regions within a country. Sone
nmeasures, such as legislative reformand privatization, are being
widely inplenmented. Qhers, such as the establishnent of water
mar ket s receive nuch attention, but are |less frequently
i npl enented. Three of the neasures — privatization, water
mar kets, and river basin managenent — were identified in
conversations with 1DB staff, as being of special interest to
wat er nmanagers in LAC. A fourth, national water plans, was
consistently referred to by many of those interviewed as an
i mportant conponent in the devel opment of a water resources
managenment strategy. Mich has been witten el sewhere about the
pros and cons of the neasures presented here, in general and
specifically as they relate to LAC. The foll owi ng observations
are based primarily on the country visits and refl ect general
tendencies in the region.

1 LEGI SLATI VE REFORM

Projects for legislative reformin the water sector are
ubi quitous, ranging fromthe fornulation of new water codes, as in
Peru, to mnor nodifications, as is occurring in nost countries.
The | egal reformprojects are being pursued in great part to
support inplenentation of a broader range of managenent
strategi es, such as privatization and the creation of river basin
organi zations. 1In fact nost of the measures discussed in
subsequent sections will require sone formof |egislative support.
In Mexico, for exanple, the new water code and additi onal
| egislative refornms have permtted the CNA to inplenment nunerous
changes. The 1992 Ley de Aguas includes provisions for the
promul gati on of self-financing urban water supply and sanitation
services, including privatization of these services, and,
encourages the formation of water markets and the transferring of
irrigation facilities to | ocal user groups (Gardufio, 1995;
Casasus, 1994).



In Peru, the central theme of proposed reforns to the Water
Code is privatization of water rights. As in Chile, water right
owners would be free to sell or transfer their rights at will, and
the rights would be taxed as private property. The proposed
nodi ficati ons are bei ng spearheaded by the Mnistry of
Agriculture, whose primary notivation seens to be to provide
smal | -scale farners certainty over their water supplies. Sone
argue that the proposed changes notivated by this desire to
bol ster agriculture in the coastal zone where irrigation is
necessary, give inadequate consideration to conditions in the rest
of the country where irrigated agriculture is of |esser
i mport ance.

The nove towards the private ownership of water rights is
viewed with skepticismin sone countries and openly opposed in
others. For exanple, in Quatenal a where water rights have been
private for sonme tine, the governnent is attenpting to regain
authority over the distribution and allocation of water, citing
too many conflicts anong users, including fights and armed
attacks. In fact, a recent study of water resources managenent in
Central America nakes the specific recomrendation that water
rights not be granted as private property (PARLACEN, 1994).

Through a series of refornms, the Costa R can governnent is
attenpting to consolidate some of the responsibilities for water
resources nmanagenent. The Ley de Reforma del Servicio Nacional de
El ectricidad (SNE) woul d nake the M nisteri o de Recursos
Nat ural es, Energia, y Mnas (M RENEM an unbrella agency for water
resources nmanagenent. M RENEM woul d absorb sone of the powers of
the SNE and ot her agencies, including the adm nistration of water
rights and the setting of tariffs. MRENEM it is argued, can
provide a nore integrated and disinterested perspective on water
resources managenent and environnental concerns because it does
not represent a specific water user. Sone note that, even though
the | aw contenpl ates the transfer of personnel, MRENEMis not
adequately staffed to handl e the additional responsibilities.

O hers comment that although the proposed |laws are a nove in the
right direction, they do not go far enough in consolidating



responsibilities. Simlarly, the proposed Peruvian code considers
the formati on of a Consej o Naci onal de Aguas to oversee al
aspects of water resources nanagenent.

An issue that is routinely overlooked in the |egislative
reformprojects in LACis protection of indigenous water rights
(Sol anes, 1995). Current governnent efforts to register water
rights and water users tend to be very rigid and to allow short-
time periods for individuals to present their clainms. The penalty
for not doing so is forfeiture of the water rights. Sol anes notes
that these policies may discrimnate against indi genous peopl es
who may be unable to respond in a tinely manner. Furthernore,
| egislation rarely considers that water uses for indigenous
peopl es include not only water diversions for agriculture, but
al so instream uses, which are not considered valid water uses in
nost countri es.

2 RI VER BASI N MANAGEMENT

Al t hough the concept of water resources nmanagenent at the
basin | evel appears to be generally accepted, the nmanner and
extent with which it is pursued varies substantially, and, thus,
experiences with river basin nanagenent (RBM) in LAC are m xed.
Ri ver basin organi zations (RBO can be coordinating or
authoritative. Coordinating RBOs may be | ess efficient, but
typically are easier and cheaper to establish and maintain. On
the other hand, authoritative RBGs are nore difficult and
expensive to set-up and nmay require |egislative support because
they west control from existing agencies. Successful and
unsuccessful exanples of both kinds exist. ECLAC has been
investigating this issue for sonme time (e.g., ECLAC, 1994, 1988)

In Mexico, RBM has been pronul gated for decades and was a
maj or conponent of the 1975 National Water Plan. However,
i npl enent ati on has been slow. Al though the CNA has identified
fourteen river basins as "priority basins”, only three RBGs have
been formally organized: rio Lernma-Chapala, rio Bravo, and the
Vall e de Mexico. Al have been notivated by water scarcity or
contam nated supplies. The RBOs provide a nechanismfor



coordinating the activities of the CNA, |ocal, state, and federal
entities, and | ocal user groups to inprove overall water
managenent, the provision of water-rel ated services, and water use
efficiency in the basin. These RBGs have, or will have, an
advisory role; they will help ensure that the val ues and concerns
of the stakehol ders are known and considered in planning, and they
provide a forumfor conflict resolution.

In 1980s the Secretaria de Manejo de Cuencas spearheaded a
nati onal project to establish river basin managenment councils in
Costa Rica. However, under subsequent political admnistrations,
the Secretaria was dissolved and the priority for RBMwas reduced.
Nonet hel ess, water nmanagers are still supporting efforts to
establish RBGs. As in Mexico, the idea is for RBOs to have an
advi sory role and to serve as mechani sns for conflict resolution
anong stakehol ders. Four RBGOs exist, including the rio Tarcoles
and rio Tenpisque. The rio Tarcoles RBO was forned in response to
wat er pollution problens in the basin, but support for the project
has suffered because of the changing political priorities.

Several observations on the inplenmentation of RBGs in the
countries visited are provided. First, numerous difficulties
exi st for the establishnment of RBGs, including, diffuse
adm ni strative duties, lack of a national organization to induce
cooperation, and | aws suppressing |local authority.

Second, the initial functions and responsibilities of RBGs
nmust be very well defined and limted in scope. It is a m stake,
we believe, to be overly anbitious with the definition of RBM and
the powers granted to the RBGOs. For this reason, it appears that
RBM wi || have a better chance of succeeding if the process is
structured about a conmon thene or problem perceived by users in
the basin to be affecting themand their use of the resource.
Water pollution is such a problem The Lerma-Chapala RBOin
Mexi co has centered on the clean-up of the basin's major rivers
and Lake Chapala. Though this effort in Mexico is |led by the CNA
| ocal participation has been a key factor in its success.
Simlarly, efforts to forman RBOfor the Bio-Bio River in Chile
have focused on the inpacts of poor water quality on the region's



grom h potential. Once established, the scope of activities
enconpassed by the RBO can be broadened, if necessary and
desi rabl e.

Third, local support and participation is necessary for the
formation of a RBO, but must be conpl emented by proper governnent
incentives (historically the incentives have been financial, such
as construction of infrastructure). Stakehol ders should feel they
are gaining by participating, not that another |evel of authority
is being inposed on them This requires education of users,
creation of relevant institutions, and nutual adjustnment of users
and exi sting nmanagenent institutions.

Fourth, RBOs may be easier to inplenment in basins which have
est abl i shed user groups and some experience with cooperation and
coordination in the operation and managenent of systens, e.g.,
agricultural user groups in charge of secondary or tertiary
irrigation canals. Such groups may be nore willing to accept and
cooperate with others in the basin, than would individuals wthout
an existing structure.

A final comment on RBM pertains to international river basins
and wat ersheds. Internationally-shared water resources, such as
Rio de la Plata, Lake Titicaca, the border rivers in Centra
Anerica, and possibly ground water aquifers, can be inportant
elements in regional integration and devel opnent processes.
However, as noted by several of those interviewed (rmany of whom
did not seemoverly concerned with international water issues) and
supported by Lee (1995), ".there are few exanples in the region
[LAC] of institutions actively engaged in the joint managenent of
shared resources.” This can be attributed in |arge part to the
"..marginal significance of the shared water resources to nost
Latin Amrerican economes.” Even if the econom c value of sone of
t hese shared resources is of marginal significance, their
envi ronnental value and the need to protect themw ||l necessitate
i nternational cooperation and coordination. 1In this regard, the
external , unbi ased support provided by international |ending
agencies can be instrunmental in establishing treaties or
international RBGCs, facilitating the continued operation of
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exi sting agreenments, and forgi ng cooperation anong the nunerous
public, private, and non-governmental entities that nay be
i nvol ved.

VATI ZATI ON OF WATER SERVI CES

The privatization of water related services is the focus of
many governnents' efforts to find alternatives to the public
provi sion of these services. The reasons for privatizing are
nunerous, including, for exanple, alleviating a public agency of
financial responsibility or generating a conpetitive environnment
for inproving the quality of services. Likew se, many
privatization strategies are avail able, each with various
requirenments (ldelovitch and R ngskog, 1995; R chard and Triche,
1994; Israel, 1992). This section addresses the privatization of
wat er supply and sanitation (WSS) services and the transference of
irrigation infrastructure to |local user groups. However,
opportunities for privatization are not limted to these two
areas. Qpportunities exist in other water areas and will continue
to increase as the nunber and types of uses increase, e.g.,
aquacul ture, recreation, and tourism

3.3.3.1 Concessions for Urban Water Supply and Sanitation
Services

Urban water supply and sanitation services in all countries
visited were being privatized to sonme extent, and in all cases the
strategies for privatization were different. In Argentina, the
hyperinflation of the 1980s provided a strong inpetus for the
privatization of nmost publicly owned enterprises, including WS
services. Witer managers interviewed anticipate that eventual ly
all WBS services in Argentina will be privatized. Wth assistance
fromthe Wrld Bank, Cbras Sanitarias de |a Naci 6n, providers of
WSS for greater Buenos Aires and thirteen nei ghboring
jurisdictions, was privatized in 1993. Qher privatization
activities in Argentina are supported by PRONAPAC ( Prograna
Naci onal de Optim zaci 6n, Rehabilitaci én y Anpliaci 6on de |os
Servicios de Agua Potable y Al cantarillado O oacal), a program co-



financed by the 1DB and the Wrld Bank. Mendoza is currently
soliciting bids for the privatization of their WSS servi ces.
Those involved in the privatization process disagree with the
manner in which services in Buenos Aires were privatized (Del
Frari, 1995). They argue that privatization in Buenos Aires was
not well planned, noting that the regul atory agency was not
functioning until six nonths after the concessionaire started
operation. And, because the regul atory agency was not adequately
prepared for its new responsibilities, conflicts arose between it

and the concessionaire. |In Mendoza, the regulatory agency is
al ready functioning, several nonths before the concession will be
grant ed.

In Mexico, the CNA is encouraging nmunicipalities to carefully
assess the granting of concessions for the adm ni stration of WS
services, in whole or in part. The CNA is providing interested
nmuni ci palities general guidelines on privatization, including
information on financing strategi es, contract preparation, bidding
procedures, bid evaluation, and so forth. Privatization
strategi es are being devel oped for cities of different sizes.

Muni cipalities are being classified according to existing
efficiency, level of service, and profitability to determ ne
attractiveness for private sector participation. |n some

i nstances, nunicipalities of varying "attractiveness" levels w |
be grouped to ensure that the | ess attractive are not excl uded.
Though encouraged by CNA, the decision to seek private sector
participation rests with the municipalities. Approximtely twenty
nmuni cipalities are doing so. Two — Cancun and Aguas Calientes —
recently granted full concessions (the Cancun concession incl udes
sanitation services), and Mexico Cty has undertaken a phased
approach to privatizing water supply services (CasasUs, 1994).
Leén, Querétaro, and Toluca recently granted concessions for the
operation of wastewater treatnent plants.

In Costa Rica, municipalities of approximtely 3,000 or so
i nhabitants may be eligible to participate in a programknown as
the Comité de Adm nistraci 6n de Acueductos Rurales (CAAR). In
t hese cases, Acuaductos y Al cantarillados (AyA) assists the



conmunity by providing materials, training and assi stance in the
construction of WBS infrastructure. Follow ng construction the
systens are turned over for local admnistration. Al though CAARs
are a local initiative, ultimate responsibility for WSS services
still rests with AyYA. AyA and other public agencies are al so
privatizing by encouraging the formati on of Soci edades Aut dnonmas
Laborales (SAL). Goups of public enpl oyees possessing certain
skills are encouraged to | eave public service and form SALs, which
t hen assune responsibility for services such as neter readi ng,
trench digging, and | eak detection and repair. This reduces
public financial burden by reducing public payroll while providing
incentives for private sector participation.

Qpportunities for private sector participation in water
resources nmanagenent in the Cari bbean nations are nore limted
than in South or Central Anerican countries. Because water is
such a scarce commodity in nost Caribbean nations, the feeling
anong water managers is that the governnment should retain
responsibility for supply, distribution, and quality. Governnent
preference is to buy and own new facilities, even though they may
be constructed and operated under a concessionary agreenent with
the private sector. Nonetheless, there is arole for the private
sector in the provision of specific services, including
mai nt enance contracts, sludge hauling, nmeter reading, bil
coll ection, and construction of capital projects. Mch of the
recent experience with private sector participation in Caribbean
nati ons has been fee-for-service contracts in the areas cited
above (Penberton, 1994). For exanple, in Barbados, devel opers can
dig their own trenches for water service, but the BWA installs the
pi pes and retai ns ownership. Desalination is another area for
potential private sector participation which has been pursued in
several Caribbean nati ons.

3.3.3.2 Transferring Ownership of Irrigation
| nfrastructure

Most countries visited are in the process of transferring
irrigation systens to user groups. They are at different stages



and are taking different paths, but in all cases the ultinate
objective is to transfer, if not ownership outright, at |east ful
operating and mnai ntenance responsibilities. Since in nost LAC
countries, the central governnent built, owns and has operated
major irrigation infrastructure, local farmers have grown overly
dependent on government services. Therefore, not all user groups
are in a position to assunme responsibilities for system
managenent. The user groups, in addition to taking on the
inmportant role in the distribution and allocation of irrigation
water, also can function in a variety of capacities ranging from
advi sory to managerial and from coordi nating to quasi-judicial.
The experiences in Mexico and Chile are illustrated.

Al t hough the 1972 Ley Federal de Aguas permtted the Mexican
government to grant concessions to user groups for the operation,
mai nt enance, and adm nistration of water infrastructure, including
irrigation works, the first transfers were not initiated until
1989. To date responsibility for operation and mai ntenance of 36
of the 79 irrigation districts in Mexico has been transferred to
user groups, representing approximately 70 per cent of irrigated
| ands (CNA, 1994). This effort has been supported by a joint
Wr |l d Bank/ I nter-Anerican Devel oprent Bank Drai nage and Irrigation
| nvest nent program The program which began with those districts
that appeared to be better off, signified a radical shift in
irrigation policy away fromthe highly centralized control that
exi sted previously. The CNA naintains sone oversight for O&V but
the | ocal user groups assune all responsibilities for allocation,
distribution, and bill collection. Internal organization is |left
to the user groups. The groups establish objectives,
adm ni strative hierarchy, and enforcenent mechani snms. The CNA has
assi sted by establishing guidelines and reserves the right to
interfere if internal problens arise. |In addition, the CNA has
initiated prograns to train | ocal user groups in technical,
financial, and admnistrative matters.

In Chile, water user associations (juntas de vigilancia,
asoci aci ones de canal i stas, and conuni dades de aguas) have
responsi bility for the maintenance and adm ni stration of



irrigation infrastructure, including the collection of fees, but
ownership has rested with the government. Recently |egislation
has al so been enacted to permt the transfer of ownership,

adm ni stration, and operation of publicly built irrigation
projects to the private sector. Several pieces of |egislation

al so have been enacted in the past decade to encourage private
investment in irrigation and drainage works. Often private

i nvestments for repair or construction of new facilities are
subsi di zed up to 75 per cent by the government. In addition, new
irrigation facilities built by the governnent nust be co-financed
by future users, who nust al so agree to assune ownership of the
project upon conpletion (Anguita, 1995).

4 WATER MARKETS

Water nmarkets, in theory, hold the prom se of encouraging
wat er conservation and providing a stimlus for technol ogi cal
innovation. In addition, water nmarkets can defer or delay the
need for and expense of devel opi ng new supply sources. However,
barriers to the formation of a well functioning water narket are
nunerous (Howe et al., 1986), and the potential for water narkets,
as wth all policy, nmust be evaluated in Iight of |ocal
institutional and econonmic conditions. A basic consideration for
the establishment of a water market, or any market, is whether a
legitimate need and desire exists. Hi gh valued water uses nust
exist, there nust be a willingness to purchase water, and these
uses nmust be located within a "transferabl e" distance froml ow
val ued uses willing to sell. Wter markets can be advantageous in
situations of water scarcity, but are not needed under nor nal
conditions of water supply, when there is little or no conpetition
for water.

As noted earlier, experiences with water markets, especially
in LAC, are quite limted. The right to transfer water rights
currently exists in Chile and Mexico, and Peru i s advanci ng
legislation to foster the creation of water narkets. The Chil ean
experience with water markets continues to be scrutinized and the
jury is still out (Bauer, 1993; Rosegrant and Gaznuri, 1995; Rios



and Quiroz, 1995; Hearne, 1995). |In Chile, the | ow nunber of
water right transactions separate fromland in nany regi ons of the
country has been explained in part by the underlying | ack of
denmand. Those needi ng additional supplies have been able to
secure themfromother sources at |esser cost without resorting to
the market. There have been very few transfers froml ow valued to
hi gh-val ued uses, i.e., fromagriculture to nunicipalities or
i ndustry. Also, there are no docunented cases of farners
i mproving water use efficiency to sell the conserved water, as
m ght be expected in a well-functioning market. In fact, the
expected increase in private sector investrment in irrigation never
fully materialized and subsequent | egislation was needed to
encourage it. Farners appear to be satisfied with having secure
property rights to their water, and have not shown a keen i nterest
to participate in a market, possibly because conditions, including
price, have not been to their liking or institutions have not been
wel | established to facilitate market activities. Additional
concerns about water market activity in Chile relate to the
adequacy of the 1981 Water Code, which anong ot hers things, does
not include a beneficial use clause, does not give downstream
users firmrights for return fl ows, and does not adequately
protect third-parties (see the above citations for additional
information.) As noted |later, the governnent is attenpting to
correct sone of these inadequacies through |egislative reform
pr oj ects.

Nascent water narket activity exists in several regions of
Mexi co. Most transfers have involved agricultural buyers and
sellers. However, a fewtransfers fromagricultural users to
i ndustrial and munici pal users have occurred. Though water
markets are fully supported by the 1992 Ley de Aguas, numerous
regul atory and techni cal inpedinments hinder their potenti al
success. Forenost is the strong authority of the CNA in water
matters: 1) the CNA nust approve all transfers, but conditions and
requirenments for evaluating potential transfers are not clearly
identified; 2) the quantity of water rights and the anount
avai l able for transfer is controlled by the CNA, and, 3) no



transfers are permtted fromthe urban sector to other sectors.
There is a feeling anong sonme at CNA that water narkets are

i neffective and that governnent involvenment in the prioritization
and allocation of water will always be necessary; that this
responsi bility cannot be left to the private sector. The Cty of
Querétaro, Mexico, has invested in inproving the efficiency of
local irrigation wells and on-farmirrigation practices, with the
conserved water going to the city for municipal and industrial
uses. This type of innovative arrangenent is rare in LAC, but
ought to be encouraged.

The notion of a water market solely as the buying and selling
of water rights should be expanded to include the numerous ot her
fornms that water transfers can take (Lund and Israel, 1995).
These ot her forns include | ong and short-term | easing
arrangenents, contingent or dry-year-options, and wheeling
arrangenents. Some of these alternative fornms may be nore
suitable to existing conditions in LAC. It certainly could
provi de water managers nore flexibility in planning and operating
their systens.

5 NATI ONAL WATER PLANI NG

WAt er nmanagers in many countries are contenplating the
formul ati on of national water plans (NWP) as a means of overcom ng
t he fragnmented and uncoordi nat ed managenent of water resources.
This view is supported by ECLAC (1990), noting that ".there is a
clear trend in all countries towards the formnul ati on of
increasingly conplete and long-termplans.” O the countries
visited, Argentina, Mexico, and Barbados are actively involved in
preparing NWP. Argentina' s Direcci 6n Naci onal de Recursos
Hidricos (DNRH) is fornulating a NWP that woul d i ntegrate al
agenci es involved in water resources nanagenent, supposedly
wi t hout conmprom sing their individual agendas. The idea is to
devel op a naster plan and let the provinces or their assignees
i npl enent plan conponents. The effort is self-financed and bei ng
undertaken internally by DNRH  Sem nars have been held across the
country soliciting input fromprovincial governments, with the



hope that representatives fromthe provincial governnents woul d be
abl e to express local user concerns. However, no mechanismto

i nclude nunicipalities and end users directly has been
establ i shed. However, a NW does not have full support of all the
provinces. Wthout this support it woul d appear that DNRH may be
taking an overly centralized approach to a problemthat has been
greatly decentralized and privatized in recent years. |f the NWP
is conpleted, it will have to tread a fine line between offering
recommendat i ons and suggestions for national water policy and
interfering in provincial politics.

In Mexico, CNA is preparing an update to the national water
plan. Previous NWPs in 1975 and 1982 were prepared by CNA wi t hout
input fromregional offices, but the intent is that the new plan
will be a bottomup effort. Regional CNA offices are being asked
to develop local plans, all of which will be coordinated by the
central CNA office into a National Plan. The regional plans are
bei ng devel oped with very limted participation by users and | oca
interests. As in Argentina, it is assunmed that the | ocal CNA
of ficials know and understand | ocal conditions and can represent
| ocal user concerns. The process in Barbados is somewhat
different in that the national water plan is being devel oped, not
by a public entity, but as part of a larger, nore conprehensive
wat er resources managenent project contracted to a consulting
firm

A concerted governnment effort to develop a NWP can be an
i ndication that water resources are viewed as an inportant el enent
in regional and national devel opnent and that resolving conflicts
in water resource managenent is inportant. However, the utility
of a NWP will depend on how it is used in the decision-nmaking
process, and in the formulation of water policy. Thus, the val ue
of a NWP may not be so nuch the plan itself, but the process of
devel oping it. Preparing a NAP requires, anong other things,
gathering relevant information froma nultitude of sources,
anal yzing exi sting conditions and preparing forecasts about future
conditions, consulting and cooperating with diverse and di sparate
groups, and anal yzing options for inproving operation of existing



wat er systens, as well as how to best incorporate new conponents.
The question then arises, if a major benefit of developing NWP is
the acquisition and anal ysis of information, is a NWP the best and
nost efficient way to go about this?

6 ENVI RONMENTAL PLANNI NG

There is growi ng awareness of the extent to which
envi ronnental problens are inpacting devel opment in LAC countries.
Many countries are slowy starting to integrate environnenta
concerns in the devel opnent and nanagenent of water resources.
Conmi ssions to address environnental problens are being fornmed, as
are mnistries or secretariats of environment and nat ural
resources. Mich is being done at the urging and with the
assi stance of international agencies.

In Peru, the Consej o Nacional de Medi o Anbi ente (CONAM was
recently formed to foster inter-sectoral cooperation and
consi stency in environmental matters. As noted earlier, each
functional sector has a separate environnental entity known as
Di recci 6n CGeneral Anbiental (DGA), which is responsible for seeing
to environmental issues associated with sectoral devel opnent. As
a result of this separation, environnmental policy across sectors
is quite inconsistent and poorly enforced. The intent of CONAM
which will have inter-sectoral jurisdiction, is not to replace the
DGAs entirely, but to provide technical assistance and cl ear
gui del ines for establishing nore uniform environnmental
regul ations, including those related to water. CONAM wi |l be
involved in three principal areas: pursuing sustainable use of
natural resources, preserving environmental quality (initially by
targeting industrial pollution and having industries internalize
the cost of water in production), and fostering public education
progranms. A simlar agency, the Comté Nacional de Medio
Anbi ente, also was recently forned in Chile.

The Secretaria de Recursos Naturales y Anbiente Humano in
Argentina, which was formed in 1991, soon will be reorgani zed as
the Mnistry of the Environment and will assune planning and
regul atory functions for environnental protection. According to



the 1994 Constitutional reforns, the national government has the
authority to establish m ni nrumstandards (e.g., water quality) for
resource managenent to which the provinces, who are autononous in
nost matters, nust adhere. However, the national government has
not acted on this and no m ni mum st andards have been set in any

ar ea.

The transfer of the CNA in Mexico fromthe Mnistry of
Agriculture and Water Resources to the Mnistry of Environnent,
Nat ural Resources and Fisheries has given the CNA greater |iberty
to pursue its objectives of sustainable water resources
devel opnent through decentralization and nore integrated project
managenent. The strong tendency and favoritismtowards capital
i nvestment projects (primarily agricultural) prevalent in the CNA
in the past has di mni shed somewhat with this restructuring. In
addi tion, the strong econom c devel opnent focus in project
pl anni ng and eval uati on can be reduced sonewhat and social and
envi ronnental factors can be increasingly enphasized. For
exanpl e, funds which historically have been used to finance
irrigation projects can now nore freely be used to foster water
qual ity inprovenent and public education prograns and to reinforce
| ocal admi nistration of projects. Furthernore, the 1992 Ley de
Aguas Naci onal es establishes "ecol ogi cal preservation"” as a
beneficial use, which reserves the right to nmaintain mninum
instreamflows in rivers and streans (Gardufio, 1995). No action
has yet been taken in this area.

In Costa Rica, water resource nmanagers have realized that the
cost of finding alternatives to contam nated water supplies is
prohibiting. Wile prograns to protect ground water recharge
areas have existed for sone time (primarily |land zoning
regul ations), they are now being nore strictly enforced. 1In
addi tion, AyA plans to place a surcharge on urban water tariffs to
cover costs of conservation prograns, including public education.
Studies to determ ne what the proper surcharges ought to be are
presently under way.

Environnmental |egislation is being passed and environnent al
agenci es of one type or another are springing up throughout LAC



However, this is only a first step in recognizing the val ue of

envi ronnental protection. True recognition of the |long-term
benefits of environnental protection will conme when the inter-

rel ati ons between water quantity and water quality and between

| and- use managenent and water resources nanagenent are

i ncorporated in planning and managenent activities, when

noni toring and enforcenent activities are encouraged and fi nanced,
and when wat er nmanagers are trained on the use of new technol ogi es
and nodel s.

7 | MPROVEMENTS | N COST RECOVERY

Cost recovery problens due to poor bill collection and
i nadequate tariff structures are najor inpedinments to inproving
wat er resources managenent. Several countries, including Mxico,
Chil e, and Barbados have conpleted or are currently conducting
rate studies to be used as the basis for nodifying current tariff
structures. These studies, sone conducted by public agencies
others by private consultants, are assessing the value of water in
different uses, to different users, and in various regions of a
country.

The installation of water neters in urban areas will help
both the process of recovering costs and achi eve t he managenent
obj ective of decreasing excessive consunption. Wth neters, water
agenci es can charge based on volunetric use enploying a variety of
rate structures, instead of relying on a flat-fee or no fee as is
the case in nmany cities. Mst nmajor cities have neter
installation prograns underway, often as part of the privatization
package. For exanple, in Buenos Aires a project is underway to
install 80,000 neters annually, but it will take years to be
effective, since Buenos Aires has about one mllion unnetered
connections. |In Jujuy, Argentina, economc incentives are
provi ded by the provincial governnent for the installation of
residential and comercial neters, but the final decisionis up to
t he individual custoners. |In addition to water neters, nany urban
wat er agencies are installing automated nonitoring and | eak
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detection systens in an effort to control distribution system
| osses.

Cost recovery progranms in agricultural areas neet greater
resi stance since traditionally agricultural users have not been
charged for water. |In Peru, a 1990 Presidential Decree
established tariffs for agricultural users. The tariffs are ear-
mar ked for system operation and mai ntenance. Collection has been
problematic due in large part to high inflation rates, which can
render tariffs meaningless in a short tine. |In many countries
responsibilities for billing agricultural users are being given to
| ocal user groups.

Wat er agenci es t hroughout LAC are naking a concerted effort
to identify and register water users. The focus is primarily on
agricultural users for which there is typically little
information, particularly on water consunption. Information from
the registration process is useful for planning purposes
everywhere, but in Chile, Mexico, and Peru these efforts are al so
ainmed at inproving the atnosphere for the establishnent of water
markets. I n Mexico, the CNA established a subsidized well
ef ficiency inprovenent program aimed at reducing electricity and
wat er use. The intent was that by providing subsidies, snal
irrigators would present thenselves to CNA, which is taking the
opportunity to register agricultural users and install well
neters.

OBSERVATI ONS ON CURRENT WATER RESOURCE MANAGEMENT

The overal |l experiences of the countries in responding to
their individual water resource problens, as noted in the previous
section, nmust surely be viewed in a positive light. There have
been and will continue to be difficulties and inpedinents to the
i npl enent ati on of the neasures and policies di scussed. However,
much can be gained by critically analyzing these individual
experiences. This section presents sonme observations on country
experiences in responding to water resource problens, which, if
properly considered, can potentially facilitate future
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i npl enent ati on of these and ot her measures and possi bly suggest
new avenues for action. Again the reader should bear in mnd that
t hese observations were drawn fromthe six countries visited.
Nonet hel ess, the observations shoul d be adequate as a foundation
for further study, analysis, and dialogue. The follow ng
observations are di scussed:
| npl erent ation i ssues need to be better considered in
pol i cy or program design
_ Sequenci ng of program conponents nust be better
coor di nat ed
A bal ance in water managenent i s needed
_ | nprovi ng stakehol der participationis a multi-
di sci plinary endeavor
Crises can have positive effects on water resources

managenent

| MPLEMENTATI ON | SSUES

WAt er resources managenent in Latin Anerica and the Cari bbean
i s undergoing a paradigmshift. The incentive-based policies and
nmeasur es bei ng di scussed and inplenmented in nost countries
represent a dramatic change fromthe traditional sector-specific,
capital investnent projects. However, water nmanagers and policy
makers in LAC have |limted practical experience with sonme of the
new nmeasures. | n sonme instances, this |ack of experience nmay have
resulted in inadequately prepared and haphazardly i npl enent ed
projects in which inplenmentation i ssues may not have been properly
addressed, including, for exanple, inadequate definition of
aut hority, poorly structured payoffs or incentives, and inadequate
information. This seens to have been the case even when
i nternational |ending agencies are invol ved.

One of the | essons fromrecent experience in the countries of
Eastern Europe, and in LACto a |lesser extent, is that narket-
based reforns, such as privatization and water nmarketing, can
easily cause nore problens than they solve if pursued w thout
care. The advantages of market nechani sns are undeni abl e, but
their limtations in the case of resources |ike water, wth many



publ i c goods aspects, frequent conmmon pool resource
characteristics, and high transactions costs involved in
addressing externality probl ens have been i nadequately recogni zed.
Furt hernore, market-based reforns can work only if a supporting
infrastructure of well-defined property rights exists and if the
di stribution of econom c power to command resources is w dely
percei ved to be reasonably equitable. These conditions are often
not net in LAC countries.

Policy and project planning nust assess how | ocal political,
legal, institutional, technical, and econom c conditions nmatch the
requirements of the policy instrunents under consideration
Designs need to be adapted to these conditions, as necessary.
(During the interviews, |IDB project planning was criticized as
weak in this aspect, being insensitive to |ocal conditions,
particularly social and cultural characteristics, and over-reliant
on | east-cost decision nmaking.) |In sonme instances, it may be
premature to inplenment certain measures until some of these

necessary conditions are fulfilled. It is one thing to privatize
water rights through |egislation and permt market transactions,
but quite another to educate the rural, possibly illiterate

farmers on what their newrights signify. For exanple,
decentral i zation requires, anong other things, that the proper
institutional infrastructure be in place at the local level to
absorb the increased duties. Wth the trenendous urban-rural
split in nost LAC nations, the next |level down in decentralization
can be quite rural and disperse without the capacity to absorb
these duties. Also, in Costa Rica, for instance, there is little
if any executive power at the local or municipal levels. 1In these
cases, decentralization needs to be very well planned with
sufficient training and enpower ment prograns.

Lastly, repercussions of individual instrunents need to be
eval uated in a broader context, to include possible inpacts on
ot her nmeasures. For exanple, how will decentralization of water
and sanitation services affect the desire to have integrated
pl anning at a regional |evel? what additional cooperation and
coordination requirenments will decentralization inpose?



Decentralization reduces central governnent burden and increases
| ocal participation and potentially the burden on | ocal
governments, but it may al so reduce the central governnent's
ability to provide a unified approach to planning and sector
devel opnent .

2 SEQUENCI NG PROBLEMS

An i nportant conponent of program design and inplenentation
is the sequencing of proposed activities, that is, the pace and
order in which program conponents are inplenented, if they are
i npl enented at all. People nust be trained before they are
charged with new duties; a regulatory or oversight agency shoul d
be functioning before services are privatized; and in general
projects or prograns nust have time to mature before the next step
is taken. For exanple, it was noted in the interviews that the
"provincialization" of water supply and sanitation services in
Argentina was hastily done and nmany of the provinces and
nmuni cipalities were not fully prepared to assune their new duties.
Many | acked manpower, techni cal know how, financial resources, and
ot her necessary skills to carry out the duties and
responsibilities entrusted to them

I ncentive-based policies can take tine to cone to fruition as
both policy makers and water users become accustoned to and aware
of new possibilities. For exanple, water rights in Chile were
privatized in 1981 and the potential for devel oping a free market
in water rights has existed since then. Nonetheless, it has only
been in the past few years that people have shown interest in or

have participated in actual transfers of water rights. It has
taken 15 years and a host of parallel policies, many not directly
related to water resources devel opnent, and still markets are not

functioning as originally intended.

3 STRI KI NG A BALANCE | N MANAGEMENT
A maj or objective of water resources nmanagenent in LAC shoul d
be to strike a bal ance between private and public sector functions
and responsibilities, between centrally adm ni stered prograns,



| ocal |y adm ni stered prograns, and narket-oriented strategies, and
bet ween supply expansi on and demand nmanagenent rneasures. A
result of the rapid inplenmentation of narket-based policies in
many LAC countries nay be to bypass the equilibriumpoint. Sone
restraint nust be shown in suggesting and inpl enmenting narket -
based policies. Analysts and planners should not be swept away by
t he ent husi asm of incentive-based policies, nor should theoretica
results be used to establish the expectations of inplenmenting
these neasures in LAC. The potential success or benefits of these
types of policies should be neasured relative to existing
conditions and the possible long-terminpact they could have on
wat er resources devel opnent and managenent .

Left to their own devises, institutions typically are slowto
change, but once changed may be even harder to re-assenble. Sone
governments, it seens, are trying to regain or re-centralize sone
of the authority |ost through previous nmeasures. Through
legislative reforns, it appears that Chile is attenpting to
recl ai msone control over water rights privatized in 1981.

In addition to overcom ng the social consequences of
abol i shing established institutions or creating new ones, planners
nmust be wary that if done too quickly or inproperly, policy
changes may interrupt on-going projects resulting in possible |oss
of credibility, information, experience, personnel, and funding.

4 STAKEHOLDER PARTI CI PATION IS A MULTI - DI SCI PLI NARY TASK
The incentive-based neasures bei ng consi dered by water

managers in LAC, such as water rationing, pricing mechanisns,
wat er markets, and privatization, by their very nature involve the
public directly, and their success depends on adequate stakehol der
participation. Therefore, there is a need to incorporate the
st akehol ders in the decision-naking and pl anni ng processes, and as
a m ni mum educate the public. Decentralization efforts in
agriculture have bol stered user participation, but nore needs to
be done, particularly in urban fringe areas where water service is
mar gi nal at best. Stakehol der participation is often viewed as
the result of governnent agencies wanting to reduce sone of their



responsibilities and costs. However, comunity and stakehol der
initiatives can also arise as a response to government inactivity
or inefficiency in the provision of services.

Establ i shing public participation prograns and increasing
st akehol der participation could require skills that water agencies
may not have. As denonstrated by the efforts to provide water and
sanitation services to the favelas in Sao Paul o (Watson, 1992),
wat er agenci es nmay not be prepared, trained, or willing to
initiate and follow through with a public participation program
Success in bringing water to the margi nal sectors of Sao Paul o was
due, in large part, to the participation of several nore socially
ori ented agenci es, such as housing, health, and comunity
services. Wien these agencies took on the issue of water supply
and sanitation they were able to nobilize the popul ati on using
nmet hods nore suited to their specialization and achi eve what the
wat er agenci es coul d not.

It should be recogni zed, however, that as stakehol der and
public participation in project planning increases, so does the
possibility of judicial intervention and project delay. This has
certainly been the experience in the United States and Europe,
where environnmental groups and adversely affected parties have
repeatedly resorted to the courts to alter, delay, and sonetines
cancel projects. The success achieved by these groups through
i ncreased judicial scrutiny and the judicial overturning or
nodi fication of project plans in the past years indicate that
i ndi vidual s and groups affected by existing or proposed projects
will continue to use the courts to test the propriety and
application of admnistrative measures. Public participation in
LAC has yet to becone a maj or conmponent in project planning.
However, as public involvenment increases either through individua
initiatives or governnent sponsored prograns, the role of the
courts in project devel opnent, legislative reform etc. should not
be underesti mat ed.

5 CRI SES CAN BE POSI Tl VE



Wat er resources managenent in LACis in effect crisis
managenent. Responding to crisis as modus operandi can distract
the attention and resources of water nanagers from nore productive
endeavors. To the extent that crisis nmanagenment diverts efforts
from good pl anni ng and operational studies, the frequency and
severity of crises is increased and the operational flexibility to
manage themis dimnished. However, crisis situations do provide
opportunities and can serve several functions, such as: 1) raise
new y rel evant concerns; 2) present the opportunity for tinely
study of critical issues; 3) provide the opportunity to apply
i nnovati ve and novel operating and managenent techni ques and
strategies; 4) provide high-level attention to the particul ar
i ssue; and, 5) generate nuch needed funding. In short, there can
be positive aspects to crisis situations, and the astute nanager
nmust know how to turn themto his advantage, placing themwthin
the context of integrated | ong-term devel opnent plans. This
requires breaking with the traditional, sector specific, short-
termoutl ook that often prevails in nost water managenent systens.

Political support for certain types of prograns or specific
projects may be | ess than enthusiastic, and may remain so until a
crisis occurs. At this juncture, a programor project may receive
full political support for as long as the crisis persists. The
chal | enge for water managers, and to sonme extent international
| endi ng agenci es, becones how to capture and rmaintain this
interest. For exanple, nost public education prograns are
initiated as a result of a crisis. The cholera epidemc of the
early nineties pronpted a spree of public health warnings in Peru
and Chile, and the recent drought in Barbados pronpted efficient
wat er use canpaigns. These crisis situations should serve as the
bases for establishing |ong-termsupport for such prograns.

PERCEI VED NEEDS FOR | MPROVI NG WATER RESOURCES MANAGEMENT
I N LAC

Thi s assessnment of water resources nmanagenment in LAC
rei nforces many of the policies, investnment prograns, and



priorities currently supported by international financial
institutions, and denonstrates a need for their continued support.
However, the current analysis al so provides sone insights to how
t hese policies and prograns may be re-oriented to better serve

t he needs of the individual countries and the LAC region as a
whol e. This section presents a |ist of what we have terned

percei ved needs for inproving water resources nmanagenent in LAC

1 | NFRASTRUCTURE PROJECTS

The primary focus of this report is the institutional aspects
of water resources nmanagenent. Indeed this is an area in which
much needs to be and can be acconplished in the com ng years.
However, it is quite clear that the region as a whole is in dire
need of support for inproving and extendi ng coverage of water-
rel ated services. As such, investnent at the water use level in
infrastructure projects should continue to forma solid part of
assi stance progranms. These projects should focus on the
mai nt enance, rehabilitation, or replacenment of existing
infrastructure, as necessary. Expansion of services and provi sion
of adequate water supply and sanitation coverage is still a
concern in many countries, but inproving and maintaini ng existing
systens is critical. As noted by Ingram and Kessides (1994: 18)
".the adequacy of a country's infrastructure helps determne its
success or failure in diversifying production, expanding trade,
copi ng wi th popul ati on growt h, reduci ng poverty, or protecting the
environnent. CGood infrastructure also raises productivity, |owers
production costs, and inproves living standards."” To the extent
t hat wat er resources nmanagement can be inproved and supply
probl ens resol ved through infrastructure projects, the planning
and design of these projects and prograns should focus on the
integration of sector-specific projects within a nulti-sectoral,
mul ti-purpose framework and be supported by proper institutional
anal ysis and devel opnent .

2 | MPROVED LEGAL AND I NSTI TUTI ONAL FRAMEWORK



There appears to be some m sunderstandi ng by LAC water
managers and staff regarding the | egal and institutional
framewor ks for water managenent. Studies are needed to identify
areas of legislative and institutional weakness, conflict and
overlap, and areas that are poorly represented by the existing
frameworks. Such a review would identify and clarify
responsibilities, rights, and privileges granted to the various
actors involved in the managenent of water resources, including
the private sector and non-governnental organi zations.

These studies would formthe basis for projects of
| egislative and institutional reform the overall aimof which
woul d be to inprove the quality and consi stency of water
managenent | egislation and regulation. One of the principa
issues is to ensure that nascent efforts in the fornul ation of
policy for environmental protection are properly integrated with
wat er resources managenent |egislation and responsibilities are
properly assigned within the institutional franework. An
addi tional itemwould be the separation of regulatory and
operational responsibilities, which in many countries rest within
the sane mnistry or agency. This "wolf guarding the henhouse"
appr oach has obvi ous drawbacks. Self-enforcenent generally does
not work, especially in systenms with few checks and bal ances and
with a tendency towards corruption and abuse of power and
privil eges.

3 EXPANSI ON AND MODERNI ZATI ON OF DATA SYSTEMS

Lack of basic data is a problemthroughout LAC. This
i ncl udes both technical and soci o-econoni c data as di scussed
earlier. Efforts need to continue for expandi ng and noder ni zi ng
not just data collection systens, but also the capabilities for
processing, storing, retrieving, and dissem nating data. This
woul d i nclude continued support for governnent prograns to gather
soci o-econom c data, e.g., registration of water users,
preparation of rate studies. Just as inportant is the need to
coordinate the efforts of the multiple agencies collecting data
and to nake them aware of what the others are doing. Many



i ncentive-based neasures require a mnimmlevel of information
and nonitoring that many countries do not currently possess and
may not for a fairly long time unless data collection prograns are
expanded and integrated wi th planni ng and managenent prograns so
the right type and anount of data is collected, including socio-
econom ¢ and environnmental data. (See Arteaga (1994) for sone
speci fic reconmendations for overcom ng data-related concerns in
Central America.)

Investnent in real-time data collection systens may not be in
the best interest of many countries. Real-tine data is useful for
forecasting purposes and nore efficient operation of water
systens, both worthy objectives. However, if this is done at the
expense of proving a wi der, but perhaps a | ess sophisticated
noni toring system the benefits may not be worthwhile. Data needs
may be better served by focusing on the expansion of traditional
nmoni toring networks for hydrol ogic and water quality data,
including training for data collection, and on the storage and
distribution of this data.

4 DEMAND MANAGEMENT PROGRAMS

As the scarcity of good quality water increases, the
conpetition anong users intensifies, and the availability of new
supply sources dwi ndl es, water planners and managers wil |
necessarily have to rely nore heavily on demand managenent
nmeasures, including water conservation, water rationing, public
i nformation, pricing nechanisnms, and water reuse. Wter nmanagers
inall the countries visited recognize the inportance of properly
pricing water services and are actively restructuring tariff
systens to reflect the value of water. However, substantially
|l ess effort is being placed on instilling the public with a
consci ousness of water use efficiency, or on other demand
managenment neasures, such as nodi fyi ng pl unbi ng codes to
incorporate nore water efficient fixtures. A first priority of
demand nanagenent should be to educate the public; to nake the
public aware of the extent and severity of the problem This can
be conpl emented by prograns to teach water conservation practi ces,



which will be very different for rural and urban users, and for
agricultural and industrial users.

Demand managenent, of course, is nothing new in water
resource managenent. It is often the preferred approach to
controlling flooding and other water-rel ated natural hazards. It
is usually nore effective and | ess costly in the long-run to
excl ude vul nerabl e human activities fromhazard zones than to
construct structural hazard control facilities. The reason is
that structural measures whi ch augnent the supply of protected
| and, encourage new encroachnment, which, in an extrene event
exceedi ng the design capacity of the structural neasures, wll
result in increased danmages.

Li kewi se, virtually all water quality mai ntenance and
i mprovenent prograns are based on demand nmanagenent. Access to
assimlative capacity of the aquatic environment is controlled by
regul ations or, less frequently, by pricing, both are demand
managenent approaches. Supply augnmentation, which in this case is
water treatnent, is generally the last resort, used only when
denmand nanagenent prograns are too difficult or costly to
i npl enent. Demand nanagenent can effectively control a w de range
of the many external costs of water pollution.

5 CAPACI TY BUI LDI NG

Capacity building here refers both to the devel opnent of
human capital and the strengthening of institutions. The ranpant
decentralization efforts underway throughout LAC have drawn
attention to the scarcity of well-trained, qualified personnel.
This | ack of human resources has hanpered the progress of many
decentral i zation prograns, whether for water supply and sanitation
or irrigation infrastructure. The training prograns that
acconpany decentralization efforts have been non-exi stent or have
been insufficient to adequately prepare those who are to assune
new responsibilities. As nost countries intend to increase
st akehol der participation in planning and managenent of water
projects, the inportance of these training prograns should not be
over| ooked. However, with insufficient in-country expertise to



devel op and inpl enment the necessary prograns, assistance from
international lending institutions is necessary. These prograns
shoul d i nclude a conmponent that addresses the flight of human
resources fromthe regions to the capital and/or overseas.
Capacity building prograns (e.g., training prograns,
reorgani zati on, admnistrative inprovenents, legislative reform
are now a requisite of nost all infrastructure or sectora
i mprovenent projects. Institutional strengthening of water
resour ces nmanagenent prograns, however, have different staffing
needs and expertise requirenents, and cannot be held to a
"construction"” schedule of the infrastructure project.
Furthernore, institutional strengthening through infrastructure
projects may provide a limted perspective and a limted tinme
frame for inplenentation. They also tend to mss the cross-
sectoral conponents that are becom ng increasingly inportant for
managenent of water resources. Should institutional strengthening
and capacity building prograns be considered i ndependently of the
i nfrastructure devel opnent projects, or at |east can sone
conponents of institutional strengthening be inplenented
i ndependent|ly? The investnment prograns and projects often serve
as |leverage for the inplenentation of institutional strengthening
progranms. In separating the two prograns, this |leverage is |ost.
QO her means shoul d be sought for replacing this |ost |everage.

6 | MPROVED COORDI NATI ON AMONG | NTERNATI ONAL LENDI NG AGENCI ES
The fragnmentation and poor coordination that describes many

| ocal water agencies in LAC al so m ght be used to describe the
participation of international |ending and devel opnment agenci es.
The Inter-American Devel opnent Bank, the Wrld Bank, the
Cari bbean Devel opment Bank (which is currently reviewi ng their
wat er resources managenent policy for the Cari bbean nations, nuch
as IDBis doing for LAC, the Oganization of American States, and
a host of U N agencies are active in LAC water resource issues,
and, with few exceptions, their activities are quite independent
and uncoordi nated. International |ending agencies al so have often
conpeted for the chance to finance water resource devel opnent



projects. This situation is antithetical to achieving better

wat er nmanagenent, where coordi nation, consistency, and inproved
systemw de efficiency are essential. There needs to be inproved
coordi nation and cooperati on anong t hese agenci es.

Al so, there are several multi-national regional agencies,
such as Comté Regional de Recursos H draulicos (CRRH) in Central
Anerica and Cari bbean Environnental Health Institute (CEH ), that
have been and continue to be quite active in certain areas of
wat er resource nmanagenent. ECLAC in Santiago, Chile, has also
been active in this area for many years and has anassed a wealth
of information on the subject. The cunul ative |ocal experiences
of these groups can be val uable to inproving water resources
managenent. Well planned and coordinated initiatives by and with
non- gover nnent al organi zations, though rare in LAC, also can be
advant ageous and shoul d be sought.

7 EMPI RI CAL STUDI ES AND DI SSEM NATI ON OF | NFORMATI ON

As discussed, there is little experience in LAC with nmany of
t he incentive-based neasures and ot hers neasures that are sought
to inprove conditions in water resources managenment. Furthernore,
little of the available experience is dissemnated to interested
parties in the region. Lessons and experiences from projects such
as the water market in Chile, which attracts so much interest in
the international comunity and is the target of nunerous studies,
are not readily available to water nanagers in many countri es.
They may have heard of the projects, but know little about the
specifics. There is a need to study further the experiences of
the various countries with i ssues such as privatization, river
basi n managenent, cost recovery, legislative reform stakehol der
participation, and to nake these | essons | earned wi dely avail abl e.
| DB and other international |ending agencies can be instrunental
in providing external, unbiased and inpartial project anal ysis and
expertise, and al so can provide a nmedium for dissem nating
i nformati on on country experiences, good and bad, through
sem nars, project sumaries, and so forth



SUMVARY

Wat er nmanagers, planners, and policy nmakers in LAC face
nunerous chal l enges in the com ng years as they seek to inprove
the provision of water related services. Anmong the
characteristics of current water resources nanagenent that coul d
hi nder progress are: fragnented institutional structure and
di ffused responsibilities; inadequate and poorly naintai ned
infrastructure; insufficient or poor quality data to support
project planning and deci si on- naki ng; inadequate enforcenent of
| egi sl ation; mninmal stakehol der participation; and, inadequate
consi deration of environnental concerns in project planning,
design, and inplenmentation. The responses of water nanagers to
t hese problens are varied, reflecting differences in |ocal
conditions, and in sone instances have been spurred by recent
changes in political and econom c policies which have provided an
opportunity to test new nanagenent strategies, such as
privatization, water markets, and decentralization.

One goal of this study, and a primary consideration in
selecting the countries that were visited, was to potentially use
the in-country assessnents to nmake sone observations about the
condition of water resources nmanagenent in the countries’
respective sub-regions. However, the only country assessnents
with which it seens feasible to extend the analysis to the
respective sub-regions are Barbados (the Caribbean nations) and
Costa Rica (Central Anerica). It is nore difficult to extrapol ate
or generalize fromthe assessnents of Peru, Chile, and Argentina
because the situation in each is so unique.

The basic problem faced by water managers in the Cari bbean
i sland nations is inadequate water supply, regardl ess of whether
the primary supply source is surface or ground water. Measures
such as decentralization and privatization (though there is room
for sone privatization activity) should be | ess of an issue than
is protecting supply sources fromoverexploitation and
contam nation. Denmand nmanagenent neasures, water conservation and
public education, for exanple, will be an inportant recourse for



wat er managers. The countries of Central America appear to be
coordi nating water resource managenent activities through entities
such as Comté Regional de Recursos Hi draulicos (CRRH) and the

Par | anent o Centroaneri cano (PARLACEN). There have been
coordinated efforts to identify and offer solutions to the

probl ens facing water managers in this region

The foll owi ng section of the report anal yzes the findings of
this assessment in ternms of the framework presented in Part 2 to
suggest possi bl e avenues for action by the countries thensel ves
and by international |ending agencies.



PART 4
| MPROVI NG WATER RESOURCE MANAGEMENT | N LAC COUNTR ES

| NTRODUCTI ON

Conversations with water resource officials in Latin Anerica
and the Cari bbean produced the listing of problens discussed in
section 3.2.2. This and simlarly conpiled |ists can provide rmuch
i nformati on and useful insights. However, such lists generally
tend to be prescriptions, rather than descriptions of synptons, or
even di agnoses of the problens which greater coordination, nore
data, better enforcenment of legislation, increased integration, or
maxi mum st akehol der participation m ght be expected to resol ve.
Consequent |y, one cannot anal yze or critique these itens. They can
only be accepted or rejected on faith. Asimlar difficulty arises
with the identification of perceived needs in that they contain no
direct references to the problens which they are intended to
sol ve. The perceived needs identified in the previous section al
refer to changes which mght be instituted at the water resource
managenent or water policy and |law |l evels. But the primry
justification for making institutional changes at these higher
levels is to address problens at the water use level, and there is
no indication of just what water use problens m ght notivate these
hi gher |evel institutional changes.

A better way to proceed is to identify existing
di ssatisfactions or problemsynptons, use the best anal ytical
nmet hods avail able to pinpoint the sources of these difficulties,
and then to prescri be changes which could be expected to inprove
matters. The intent of this section of the report, then, is to
illustrate how the conceptual franework and probl em sol ving
approach presented in Part 2 mght be used to nore critically
anal yze the "raw data" presented in Part 3 and to offer sone
suggestions on what LAC countries may do to achi eve inprovenents
in water resource managenent. A full illustrative analysis is not
possi bl e, of course, because we | ack the necessary enpirica
i nformati on about the problemsituations, and because we cannot



hope to select or present all of the needed sub-system nodel s
(hydrol ogi c, environnmental, economc, political, etc.), even if we
di d possess the necessary facts of the case.

To review briefly, the franework separates water resource
managenent actions or activities into three levels: the operation
or water use level, the institutional or water managenent |evel,
and the constitutional or water policy and | aw | evel. The basic
problens to be solved by better water nanagenent occur at the
wat er use |evel, whether they be scarcity, externality, open
access, or public goods problens. Solving themrequires changes in
wat er use rules, which nmust occur at the higher water resource
managenent |evel. But, actions taken at this higher |evel also are
subject to rules, and these water resource nanagenent rules can be
just as problematic as can water use rules. It may be inpossible,
given the water resource managenent rules in place, to adopt and
i npl enent the water use rules which could effectively address
scarcity, externality, open access, and public goods probl ens.
Even as water use rules may be problematic, because they fail to
sol ve water use problens, so water resource managenent rules my
be problematic because they do not foster effective rule naking.
There are several problens at the water nmanagenent |evel which can
be responsi ble for such ineffectiveness. Anmong themare free
riders, excessive transactions costs, inequity, and uncertainty.
Al point to specific rule deficiencies at this |evel.

Creating an effective set of water resource nmanagenent rul es
requires action at the even higher |evel of water policy and | aw
These higher |evel actions can be critically inportant, because an
ineffective set of water resource managenent rules virtually
assures that basic water use problens cannot be solved. Exactly
the sane institutional problens which can characterize the water
resource managenent |evel can al so characterize the water policy
and | aw | evel , because the activity which occurs at each of these
| evel s is rul e making.

Anong the problens identified in the assessnment of water
resources nmanagenent in LAC are four at the water use |evel. They
are (1) contam nated surface and ground water supplies due to



SOLVI

poorly controlled pollution, (2) shortage of potable water
supplies, (3) saltwater intrusion and/or excessive punping costs
due to aquifer mning, and (4) excessive urban flood damages.
Section 4.2 exam nes what and how changes in water use rules m ght
resol ve these four water use problens. Section 4.3 turns to how
such changes in water use rules mght be made. This, in effect, is
an exam nati on of water resource managenent institutions, the
function of which is to make and change water use rules. Existing
institutions nmay be judged inadequate if they cannot facilitate

i ndi cated changes in water use rules. Then, it is necessary to ask
whet her wat er resource nmanagenent institutions thenselves can be
nodi fied to function nore effectively, given the higher |egal and
soci o-political arrangenents which exist in the country(ies) in
guesti on.

NG WATER USE PROBLEMS THROUGH | NSTI TUTI ONAL | NNOVATI ON
Most problematic water use situations will be found to
i ncl ude aspects of nore than one of the four general water use
problemtypes (externality, scarcity, open access, and public
good). For exanple, aquifer mning can produce an open access
probl em for ground water users and an externality problemfor
surface water users through stream dewatering. However, for
sinplicity of presentation, each of the four common LAC water use
problens is examined as if this were not the case; in other words,
as if there were a one-to-one correspondence between water use
probl ens and general operational |evel problemtypes. The anal ysis
is conplicated, but not changed in any fundanmental way, by nore
realistically including all relevant problemtypes. This is the
course which should be followed in practice.

1 WATER POLLUTI ON ( EXTERNALI TY PROBLEMS)

The nost common water resource-related externality in Latin
Anerica and the Caribbean is the adverse effect on the quality of
wat er supplies of downstreamusers resulting fromthe untreated
di scharges of upstreamparties. This is an exanple of an



externality problem in which the effects of actions by sone
parties are felt, usually as costs, by other parties, but at no
cost to the instigating party. Such externalities are asynmetric,
in the sense that the upstreamparties affect the well-being of
downstream parties, but not vice versa. Absent institutiona
change, there is usually little or no incentive for polluters to
abate their pollution and i nprove the well-being of externality
bearers, even when the benefits of such pollution abatenent nay
far exceed their costs. Ot her externality problens, stream
dewatering resulting fromground water mning, for exanple, should
be addressed in the sane general way as pollution externalities.

Asymmetric externality problens may be resol ved t hrough three
general kinds of institutional changes. The first, and nost
conmon, is to adopt and inplenent regulations, in this case
di scharge standards which limt the rights of polluters while
reducing the liabilities of others. The second is to create
i ncentives, such as effluent fees or taxes, which discourage
undesirabl e activities by making them costly, and which encourage
polluters in this case to find i nexpensive ways of abating
pol lution. The third is to change the structure of property
rights, in this case nmaking the use of water for waste di sposal a
mar ket abl e right, which nay be assigned initially to either
upstream or downstream parties, but which then permts the parties
whi ch val ue those rights nost highly, whether polluters or
sufferers, to purchase them Polluters can purchase rights to
pol lute, if the econom c gains of doing so outweigh the benefits
of clean water. Alternatively, those who val ue cl ean water can
purchase the right to it, if its value outweighs the value of the
wat er body for waste di sposal purposes.

| mpl enenti ng any of these three approaches requires
adjustrments in nost of the seven kinds of rules identified in Part
2. It is not enough to adopt a regulation and then assune that it
will be followed. Mnitoring (information rules) and enforcenent
(authority rules) will be required as well. In nost countri es,
i ncludi ng those of LAC, regulation is the nost conmon of the three
approaches for dealing with water pollution, but inadequacies in



nmoni toring and enforcenent and a | ack of information on polluters
and streamwater quality inpede efforts to solve the probl em
Simlarly, it is not enough to levy pollution taxes (payoff
rules). Mnitoring, collection, and enforcenent will be required.
It is not enough to create a structure of property rights
(authority rules). Again, nonitoring and enforcenment will be
necessary to nake them neani ngful (nonitoring may be acconpli shed
by affected property owners, who can bring suit for violation of
rights of others), as will enforcenment of contracts and possibly
governnent action to reduce transactions costs.

When LAC wat er nmanagers cite inadequate enforcenent of
| egi sl ation, they may nean enforcenment of regul ations, of taxes
and tariffs, or of property rights. Sonewhat different enforcenent
activities may be involved in each. Wen they cite inadequate
data, they may refer simlarly to any of the three approaches, for
effective nonitoring is a requisite for all. Wen they nmention
i nadequat e consi deration of environnental inpacts they nmay refer
to weak or non-exi stent environnental protection regulations, to
i neffective incentives to control pollution, or to |ack of
property rights to a clean environnent.

WAt er resource nmanagenent organi zations at the river basin or
ot her sub-national |evel in nost LAC countries possess limted
powers to effect rule changes of the three types which are
appropriate to addressing externality problens. They may adopt and
enforce di scharge standards, but only if national |egislation
permts themto do so. In some countries there is no |egislation
whi ch provides for water pollution control regulations at any
level, while in sonme other countries such |egislation exists but
it does not allow the del egation of standard setting, nonitoring,
and enforcenment to sub-national |evels. The | ack of any water
quality control |egislation nmust be addressed at the national
| evel , through changes in national water policies and | aws before
anyt hi ng can be acconplished at the regional or river basin |evel.
Water quality control |egislation which provides uniformnationa
water quality standards is frequently too inflexible to allow the
adoption of standards which are appropriate to site-specific



conditions. Sonetines such inflexibility is desirable, such as for
ensuring safe drinking water supplies or keeping highly toxic
conpounds out of all water bodies. At other tines it is

undesi rabl e, as when fishery-based standards are i nposed upon

wat er bodi es which do not and cannot support fish popul ations
(epheneral streans, for exanple).

Provi di ng wat er resource nanagenent organi zations at the
regional or river basin level with the authority to establish
water quality standards may renove the national obstacle to
i nproved water quality managenent, but it does not guarantee that
effective action can be taken at the sub-national |evel.
Appropriate standards are unlikely to be adopted if the decision
maki ng authority lies largely in the hands of the polluters.
Participation of externality bearers is also required, and their
partici pati on nmust be acconpani ed by sufficient power over the
process that the “polluter pays principle” can be inplenented,
sonet hing which the polluters will naturally resist strongly (this
provi ded that there exists higher |evel agreenment upon the
appropri ateness of the ethical principle involved).

2 OVEREXPLOI TATI ON OF GROUND WATER SUPPLI ES ( OPEN ACCESS
PROBLEM)

G ound water is an exanple of an open access resource, in
which the “race to the bottom of the aquifer” often causes
probl ens of salt water intrusion and/or water |evel decline which
renders remai ni ng supplies useless in the first instance or nore
expensive in the second. Overexploitation of ground water
supplies, often resulting in mning of the aquifer, is a comobn
problemin many LAC countri es.

Qpen access problens |ike aquifer mning are said to exist
when multiple users rely on a resource, and none can be excl uded
fromits use. Furthernore, the character of the resource is such
that the flow of goods or services which it yields can be
di m ni shed by overuse, sonetines to the point of exhaustion, but
nore often only to an uneconomcally low | evel. Yet each user
continues to pursue his own pattern of exploitation so long as his



out - of - pocket costs do not exceed his short run benefits. Not to
do so is not to save the resource, but only to give up benefits to
others, for others will deplete it anyway.

Open access probl ens cannot be resol ved through the sane
three general kinds of institutional changes which can be applied
to externality problens. The regul atory approach is sonetinmes
used to limt the rate of use, the level of effort, or the
t echnol ogy enpl oyed by resource users. None of these work,
however, because the nunber of users is not constrained. The
result is only nore nunerous, smaller (and less efficient) users.
The incentives approach has also been tried, but if the resource
is truly open access, then user fees cannot be inposed effectively
because they cannot be made a condition of access. Restructuring
property rights offers the only solution to the open access
pr obl em

Property rights to an open access resource may be
restructured in several ways. One way is to institute governnent
ownership of the resource, with access then restricted to those
who are so permtted by the governnent (ocean fisheries are an
unowned and thus open access resource, but the fisheries within
the continental limts of nations are “owned” by those nations,
who try, often successfully, to control access to them thus the
limts of national “ownership” is sonetinmes a contested
international issue). A second, and less frequently tried approach
is privatization, in this case the assignnent of ownership rights,
hence control, to a single private owner. The third, and quite
conmon, approach is to assign ownership rights to a defined user
group, such as a cooperative or association. Al three property
ri ghts approaches achi eve the essential condition of restricted
access, so that overexploitation and attendant rent dissipation
can be avoided, at least in principle. Each has ot her drawbacks,
however. Government ownership brings the usual difficulties of
bureaucratic inefficiency and possi bl e unresponsi veness to public
desires. Privatization brings the usual difficulties of nonopoly
control, inefficiency, and inequity. Common property or collective
owner ship brings problens of nonitoring and enforcenent in order



to minimze free rider problens (each user nust be assured that
all other users will observe limtations or he will not do so
either).

WAt er resource nmanagenent institutions at the river basin or
ot her sub-national |evel often have limted authority to change
property rights. And, any such changes mnmust accord with nationa
policies and | aws, which may forbid them On the other hand, the
right to withdraw and use water is often granted by permtting at
the regional level, if national |laws permt and encourage it. As
bef ore, the exercise of powers to change property rights is often
hi ghly controversial, and may be effectively resisted by those
with vested interests in the status quo. Strong national action at
the water policy |level nay be necessary to support such changes,
and often even this is not enough.

3 URBAN FLOOD DAMAGES ( PUBLI C GOODS PROBLEM)

Urban fl ooding is a conmon problemin many LAC countries, and
many believe that the danages caused by such fl oodi ng consi derably
exceed the costs of avoiding at |east part of themthrough nore
effective flood control measures. Such neasures can be structural
(stormdrai nage, dans, |evees, and channelization) or non-
structural (flood plain zoning and fl ood insurance), but it
appears that all are underutilized in nmost LAC countries. Wban
fl ood control has many public good characteristics, and so it is
of t en under provi ded.

The problemis that of determ ning how nuch of a public good
to produce since there is no direct evidence of the value of such
goods, i.e., how rmuch flood protection to provide or how nuch
mai nt enance to performon existing flood control structures if the
val ue of the flood protection is uncertain. Consequently, public
goods often tend to be underprovi ded, although they nmay al so be
overprovided. In either case, determ ning how nuch to provide is
likely to be a highly contestable political decision. Because they
are incapabl e of generating revenue, public goods will be produced
primarily by the government; private profit-nmaking organi zati ons
find no reason to produce them And even private not-for-profit



entities may be reluctant to produce public goods because they can
be enjoyed by all, and not just by those who pay for them (this is
not a free rider problem because additional users create no
additional costs; it is instead a matter of determ ning how nmuch
to produce and then spreading the cost equitably anong all users).

The regul atory and i ncentives approaches are inapplicable in
the case of a public good. Only the property rights approach is
useful for controlling the output of a public good, and the
property right nmust be a collective or governnmental one. The
probl em t hen becomes one of information rules; howto ascertain
the value of the public good in order to determ ne how rmuch of it
to produce. Fl ood danage estimates, which rely upon market prices
of that which is damaged, shoul d be used wherever applicable. But
many public goods, such as the existence val ue of endangered
speci es whose habitat may be threatened by flood waters, are not
bought and sol d, and thus have no market values. There are severa
techni ques for eliciting fromthe public how nuch they val ue non-
mar ket ed goods and servi ces, of which public goods are one type.
Contingent valuation is one such technique.

If the provision urban flood control protection is deened to
be the responsibility of the governnent, the question then arises
of howto allocate this responsibility anong the various
governmental |evels and how to best coordinate the actions at
these different levels. In the nmore decentralized countries,
nmuni ci pal or regional governments are nore likely to provide urban
storm drai nage and stream channel i zation projects or flood plain
zoning prograns than is the national governnent. On the other
hand, nuni ci pal governnents rarely have the resources necessary to
provi de | arger works such as dans and | evees. Adequate fl ood
protection, however defined, will require a m x of these neasures.
However, the coordi nation necessary to plan and carry out this
task is often lacking in LAC countri es.

4 | NADEQUATE SUPPLI ES OF POTABLE WATER ( SCARCI TY PROBLEM)
| nadequat e supplies of potable water constitutes a problem so
conmon t hroughout the world that it needs little description.



There are two contrasting ways of dealing with such scarcity
problens. The first is supply augnentation (or water resources
devel opnent), which has | ong been a key aspect of the prograns of
international aid and | endi ng organi zati ons. The second i s demand
managenent, whi ch has been applied nuch |l ess frequently, except in
peri ods of drought or other instances of tenporarily increased
scarcity. Supply augnmentation is structurally oriented and often
takes the formof surface water storage and subsequent delivery,
al t hough di version and transport is common as well. Even nore
conmon in LDC s is drilling additional wells to tap ground water
supplies, which in many regions are likely to be of higher quality
t han surface water.

Demand managenent can be acconplished through a variety of
nmet hods. Many think first of the regul atory approach, which
enbodi es water rationing or simlar enforced quotas. However, the
i ncentives nethod, enbodying water pricing, is often preferable
because it is | ess heavy-handed and because it has favorable
revenue inplications. The regul atory approach is better suited to
short energency situations, and it is nore easily accepted by the
public in such situations. Pricing is the superior long term
nmet hod, provided that it does not raise equity and hardship
difficulties for |ow income people.

I ncentives-based pricing as a demand nmanagenent tool can be
utilized by either private or public water providers. The heavy
capital requirenents of many water supply technol ogi es, together
with the econom c inefficiency of duplicative systens, creates a
natural ly nonopolistic situation. There are dangers in
i npl enenting either private or public ownership in such
situations. Uncontrolled private nonopolies have both the
notivation and the opportunity to restrict production, raise
prices above average costs, and thus reap excessive profits.
Public utility regul ation has been the neans nost often enpl oyed
to control nonopoly pricing. However, regulators in such
situations too often becone virtual captives of the regul ated
nmonopolies. If private ownership tends to unduly restrict
provi si on of goods and services, public ownership, by contrast, is



apt to be characterized by underpricing and overproduction. Public
managers are often guilty of overspendi ng upon excess capacity,
because they hope to avoid the political consequences of raising
tariffs and/ or rationi ng uses when occasi onal shortages occur.

ADOPTI ON AND | MPLEMENTATI ON | SSUES

Institutional change, by which we nmean the adoption of new
wat er use rules to solve problens of the kinds just discussed, is
the result of actions taken at the water resource nanagenent
| evel . Organi zationally, such rule nmaking has occurred in LAC
countries nostly in centralized governnent agencies, and with
limted participation by stakehol ders. Regul atory approaches have
been favored over marketing and ot her incentive-based approaches.
International aid organizations and conferences have called for a
shift froma devel opnment project orientation for assistance
prograns to one of basin-w de, and even country-w de, anal ysis and
pl anning. The need for this shift cannot be overstated, because it
is absolutely essential to the achi evenent of good water
managenment. However, inplenmenting this shift nust be translated to
specific acts at the two higher action |levels of water resource
managenent and water policy and | aw.

LAC wat er managers cited the problens of fragnented and
di ffused wat er resources managenent, inadequate and poorly
mai ntai ned infrastructure, insufficient and poor quality data,
i nadequat e enforcenent, inadequate consideration of environmental
i mpacts, and m ni mal stakehol der participation, as reported in
Part 3. Much of the literature on water resource nanagenent
advocat es such neasures as privatization, water marketing,
decentralization, unified river basin managenent, public
partici pation, and demand rmanagenent to sol ve these sorts problens
and others. Wiile it is true that each of these measures has been
underutilized, it is also true that none is a panacea. Each is
feasible in sone situations and infeasible in others. Each is a
prom sing solution to sone problens, and is likely to be
ineffective in solving others. And, each is really a general term



wi t hi n which consi derable variation may occur. What is too often
absent in the literature is a discussion about how and in what
contexts to adopt and inplenent these changes, and in what
specific forns. What is crucial for successful water resource
managenent is not uncritical adoption of any particul ar nmeasure,
but a careful analysis of site-specific conditions and problens,
and then an anal ysis of all of the neasures which may be regarded
as avail able options for solving those problens. This is true
whet her the problens in question occur at the water use |evel or
at one of the higher |evels of water resource nanagenent and water
policy and | aw

Changi ng water policies and | aws, which determne the rules
under which water resource nanagenent actions are taken, calls for
country-wi de action at the highest political |evels. Changing
wat er use rules, on the other hand, is often best acconplished at
t he individual basin |evel, where greater specificity is possible
and where stakehol der involvenent is nore easily acconplished
(decentralization). Attenpts to i nprove water nanagenent, at the
basin | evel, however, may be frustrated by inappropriate water
laws and policies at the national |evel. These higher-Ievel
constraints should be identified and addressed before najor
expendi tures of scarce resources are devoted to naki ng water
resource managenment changes at the decentralized basin | evel

Bel ow we briefly touch on three issues which should be
considered in the evaluation of rule changes, regardless of the
| evel at which they occur, but which appear to be overl ooked or
superficially treated by the current water resource managenent
activities in LAC

1 EMPHASI'S ON | NSTI TUTI ONAL | NNOVATI ON
Priority nmust be given to institutional analysis and change,
over building physical infrastructure. Many of the activities
i nvol ved in water resources nmanagenent (demand nmanagenent, for
exanple) have little to do with building projects, and a conti nued
focus upon projects will fail to identify the needed institutiona
changes whi ch conprise much of what is nmeant by good water



managenent. Neverthel ess, this shift will not be easy for LAC
countries to nake. Custom habit, organizational structure,
bureaucratic inertia, professional specialization, and political
advantage all weigh in on the side of business as usual. D fficult
or not, this shift in focus is the first essential step for

i mprovi ng water resource nanagenent.

Not only does nmanagenent consist nostly of institutional
design and i npl ementati on, but even the successful operation of
proj ects depends upon putting appropriate institutions in place.
However, professional water resources staffs, within both the LAC
countries and the | endi ng agenci es, are dom nated by engi neering
personnel with little training or famliarity with institutiona
anal ysis and action. The nessage that water resource nmanagenent
is now the order of the day must be articul ated at the highest
organi zational |evels, and reinforced by organizational policies
and operating procedures. Hiring practices nust be revanped to
ensure that a proper mx of disciplines is attained. Al of this
neans that water use institutions nust be inventoried,
characterized, and anal yzed just as explicitly, conprehensively,
and carefully as are hydrol ogi c and econom ¢ conditions.

2 ATTENTI ON TO SOCI O- CULTURAL CONSI DERATI ONS

The LDC | andscape is littered with water resource devel opnent
projects which lie in states varying frommsuse to non-use. A
maj or reason is that such projects were designed and built with
techni cal expertise, but w thout allowance for |ocal cultural
conditions and traditions. The same thing can occur if water
resource managenent institutions are not crafted with these
conditions in mnd. Mgratory herdsnen cannot be turned into
irrigation farmers sinply by giving themirrigable |and and
irrigation water. Neither can water nmarkets be established and
function if not integrated with |ocal |aws, custons, and
econom es. Such integration nmust be a cornerstone of water
resource managenment activities. A part of the integration which is
needed can be achi eved by expandi ng the disciplinary m x of



prof essionals who are involved in water resource nanagenent
activities, as we have noted above.

3 EDUCATI ON | N MANY DI MENSI ONS

Institutional change of the kind which is needed is a process
of social learning, not just a matter of putting new rules in
place. In fact, the newrules to be put in place cannot be found
i n any manual or “cookbook”. They mnust be devel oped over tine
t hrough a process of analysis and experinentation which takes ful
cogni zance of | ocal conditions, be they environnmental, cultural,
political, or econom c. Such a process depends upon the effective
i nvol verrent of stakehol der groups and of know edgeabl e specialists
interacting with each other in a properly structured situation.
Such situations are scarce to non-existent in nost LAC countries.
They nust be created, and the essence of doing so is education.
The need for additional specialist training is w dely appreciated
(and is reenphasi zed here), but all participants nust |learn howto
interact with each other productively.

Too often, water resource nanagenent conflicts are
characterized by protracted di sputes over the “facts"” of the
situation, without sufficient attention given to the val ue
aspects. The result is often one of stakehol ders maki ng fact ual
j udgrments about which they are less well informed than are the
speci al i sts, and specialists naking inplicit value judgnments which
reflect only their professional biases, and not the val ues of the
real stakehol ders. Both groups nust be educated as to their
| egitimate and necessary roles, and how to participate effectively
in the decision naking process.

SUMVARY
The conceptual franmework based on the three |evel s of
deci sion maki ng and action (water use, water resources managemnent,
and water policy and | aw) can be a powerful and insightful tool
for problemsolving and institutional innovation. Though nore
information on the three action levels is necessary to provide a



nore thorough anal ysis of water resources managenent in the

i ndi vidual LAC countries, the limted application presented in
this section of the report provides a glinpse of the useful ness of
the framework for classifying problens and identifying potential
sol utions and possi ble constraints to their inplenentation.



PART 5
WATER RESOURCE MANAGEMENT STRATEG ES FOR DONOR
AGENCI ES

| NTRODUCTI ON

The probl em sol ving approach to institutional innovation
presented in Part 2 and illustrated in Part 4 is a recipe that
each country could followin its attenpts to inprove water
resource managenent within its borders. The role of internationa
aid institutions is different, of course. That role is to
encourage and facilitate institutional innovation to inprove water
resource managenent within the recipient countries, but not to
directly control or manage that process. However, these
international institutions can, and we believe should, follow an
anal ogous probl em sol ving approach in devising their own
strategies for inproving water resource nmanagenent in Latin
Anrerica and the Cari bbean. The probl ens which the international
agenci es face are derivative fromthe problens within the
countri es.

The aimof the international aid organizations should be
first and forenost to encourage the kind of analysis and pl anning
which will lead countries to adopt inproved institutions at each
of the three | evels of decision naking and action. Lender support
for projects intended to inprove water use runs a grave risk of
repeating the failures of the past if it is not founded upon an
under standi ng of the higher-level rules, whether explicit statutes
or uncodified custons and nores, which condition the behavi or of
participants. The next section identifies sonme principles which
shoul d guide international |ender agencies strategies for
i mprovi ng wat er resource nmanagenent in the LAC countries. Section
5.3 then offers sone suggestions for enbodying these principles in
| DB and ot her donor agenci es’ own prograns.

PRI NCI PLES FOR DONOR AGENCY STRATEGY SELECTI ON



The principles for donor agency strategy formul ation
di scussed in this section are to distinguish between | ong- and
short-run efforts, to maintain conformty with international water
resource managenent goals, to experinent wi th new ki nds of
i ncentives, and to cooperate and coordi nate prograns anong the
| endi ng agenci es.

1 DI STI NGUI SH BETWEEN LONG RUN AND SHORT RUN EFFORTS

Devel oping an institutional structure at all three |evels of
deci sion making which will lead to good water resources managenent
in any country, including those of Latin America and the
Cari bbean, is a long run (indeed, never-ending) process of
experinmentation, adaptation, |earning, and inprovenment. To expect
i medi ate success is naive. Public and private decision rmakers
need time to change ways of thinking and acting that have been
| ong established. Likew se, the water users thensel ves need tine
to adapt to changi ng wat er managenent measures and practi ces.

Furt hernore, enacting far-reaching changes in national water
policies and |laws is not sonething that shoul d be done in haste,

wi thout full analysis and inforned debate by representatives of

all major stakehol der groups. One of the cornerstones of donor
agency prograns should be to encourage and facilitate this |ong
termprocess of institutional analysis and innovation in the LAC
countries. Funding individual devel opnent projects should not be a
concern in these long term prograns, because to do so only diverts
attention fromthe higher |level institutional reexam nation which
is required.

However, short termresponse to pressing current water use
problens is no less inportant than is long terminstitutional
review and revision. Many problens are urgent and effective
responses to them are obvi ous and necessary. Wdespread | ack of
functioni ng nunicipal wastewater treatnment facilities is one such
problemin the LAC countries. It would be both irresponsible and
unnecessary to defer action in addressing this problemuntil a new
conprehensi ve national water resources strategy had been devel oped
and i npl emrented. Therefore, international donor agencies shoul d,



as they certainly will, continue to fund short term or quick
response, projects to solve i mediate and pressing water use
probl ens. However, current know edge concerning what constitutes
good wat er resource managenent should play an increasing role in
t he generation and eval uati on of proposals for such projects.

I nternational donor agencies can help recipient countries to
acconplish this and can institute increasingly stringent
requirenments for conpliance with standards of good water resource
managenent. Eventually, conformty with a conprehensive national
wat er resource nmanagenment strategy should be a condition of al

| oans for water projects, but interimrequirenents short of that
standard can increase the pace of needed change prior to the tine
when a conprehensive national strategy is in place.

2 CONFORM TY TO | NTERNATI ONAL WATER RESOURCE MANAGEMENT GOALS
The goal s of sustainability, poverty alleviation, and

envi ronnental protection advanced by the international water
resources comunity, and adopted by 1DB, should be stressed as
constraints upon the selection of options for inproving water
managenent. The institutional problens which are identified in the
strategy design process directly drive the search for options, and
these will be to sonme extent unique to each country. The |1DB goal s
are nore general - too general to drive the problem sol ving
process. However, they are inportant constraints which nust be
observed as a condition of obtaining | DB assistance. For exanpl e,
identification of a water scarcity problemin a nationa
assessnent could lead to a reconmendati on for institutional
changes to facilitate water marketing, and, thus, allow scarce
wat er resources to flowto their economcally nost val uabl e uses.
I DB might then require that the changes in water resource
managenent rul es which would permt water marketing al so contain
provisions for long termviability, for avoiding environnental
degradati on, and for assuring maintenance of adequate potable
wat er supplies for the poorest users; goals which unconstrained
free markets mght fail to achieve.



3 EXPERI MENTATI ON W TH NEW KI NDS OF | NCENTI VES

The prom se of a new and | arge water resource devel opnent
project has offered a powerful incentive to politicians in LDC s
to cooperate with international aid and | endi ng agenci es. Mbst
wat er resource nmanagenment neasures of fer no such inmedi ate and
obvi ous political advantage. Institutional change can even be
politically unpal atabl e because it carries the potential to
threaten exi sting power structures. Lending agencies will have to
exerci se consi derabl e i ngenuity in devising water resource
managenent prograns whi ch can acconplish needed institutional
change, but which will also be acceptable and desirable to those
whose cooperation is essential to their success. Lessons may be
| earned fromthe Coastal Zone Managenent Programin the United
States, a programin which the federal governnent, whose powers to
control land use were as limted as are the | endi ng agenci es
powers to control water resource nmanagenent in LAC, used a
conbi nati on of technical assistance and financial incentives to
substantially upgrade protection of the vul nerabl e coast al
environnent. One key to the success of this programis that it is
not solely “top down”. Coastal states which elect to participate
are able to gain a nmeasure of decision maki ng power over federal
progranms and projects. A simlar participatory spirit mght be
used in international donor prograns.

4 COOPERATI VE AND COORDI NATED PROGRAMS
The twin tools of technical assistance and financi al

i ncentives which are available to international aid agencies can
be nost effective if used in a cooperative and coordi nat ed manner.
Unli ke the case of the U S. National Water Conm ssion, nost of
whose recommendati ons were not followed, the recommendations of
t he proposed national assessnent (section 5.3.2) could becone the
basi s of a cooperative |ending programby the several
i nternational |ending agencies involved. This would provide real
i npetus for adoption and inpl enentati on of conprehensive nati onal
strategies to i nprove water resources nmanagenent. However, if
i nternational agencies do not cooperate and coordinate their



efforts, it will be easy for recipient countries to continue to
“cherry pick” desired water resource devel opnment projects and to
avoi d undertaking the difficult job of institutional innovation at
the national level. There is little hope for achieving effective
wat er resource managenent under these circunstances.

In the past, the international |ending organizations have
often acted as though their purposes were primarily to di spose of
noney, rather than to attain higher ends. And, in believing
t hensel ves to be conpeting with each other to finance devel opnent
projects, they have set |ower standards than each m ght have
preferred, absent the threat of such conpetition. They have at
times failed to attach to | oan agreenments the conditions which
woul d be needed to ensure that goals such as sustainability,
al l eviation of poverty, or protection of the environment were
advanced by the projects in question.

Only the establishnent of firmcoordinating agreenents anong
the | ending organi zations can elimnate this destructive
conpetition. Sone cooperative efforts in support of |arge
devel opnent projects have occurred in the past. A substantial
expansi on of such cooperation and coordi nation i s now appropriate
in the area of institution-building. I1DB should consider taking
the | ead in proposing a coordi nated water resource nanagement
approach on the part of all of the major |ending agencies involved
in LAC. Not only would such a coordi nat ed approach encourage
efficiency but it would al so renove the ability of country
politicians to play one agency agai nst another to secure
politically useful but questionable projects.

ELEMENTS OF A SUGGESTED STRATEGY
In this concluding section we suggest elenents for a strategy
for international |ending organizations to consider as they
contenpl ate the nost effective approach for encouragi ng better
wat er resource nmanagenment in the countries of Latin Anerica and
the Cari bbean. This suggested strategy is responsive to the
conm trent of international |ending organizations to assist



countries in attaining their goals of sustainable socio-economc
devel opnent, alleviating poverty, and protecting the environnent.
In so doing, the strategy incorporates the river basin approach,
institutional innovation, stakeholder participation, and increased
econom ¢ enphasis as tools, and attenpts to help fit such tools
into the overall socio-political context in which they nust be
used. It is a problemsolving strategy which recogni zes the
substantial, if Iimted, |everage which international aid agencies
can and shoul d exert over decision naking in LAC countries. The
suggested strategy i s based upon an explicit conceptual franework,
whi ch di stingui shes | evel s of decision naking and supports
institutional classification and anal ysis.

There is little hope for inproved water resource managenent
in LAC countries unless these countries possess national policy
and | egal environments which are conducive to effective water
resource managenent. Qur survey reveals that many countries do not
possess such fundanmental institutions, or at |east that those
whi ch they do possess are not structured effectively. Only m nor
structural changes will be needed in sonme countries, but nore
substantial changes will be needed in nost.

This is a period of rapid institutional change in LAC, and
changes are occurring (and nore can be expected) in water policy
and law institutions. It is inportant that these changes be w sely
concei ved and effectively inplenmented. However, the U S
experience with the National Water Conm ssion suggests strongly
that this will be a difficult political task, given the powerfu
interests vested in the status quo. The international aid and
| endi ng organi zati ons can and should use their capabilities of
maki ng conditional |oans and providing technical assistance to
encourage what may ot herwi se be very difficult innovations in
wat er policy and | aw.

The exanple of the U S. Coastal Zone Managenent Program shows
t hat such resistance (at the state | evel) can be countered by a
coordi nated outside effort relying on technical assistance and
financial incentives. In that case, coastal zone states have
devel oped and i npl enmented far-reaching changes in | and use
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pl anning and | and use control, changes which woul d have been much
slower to occur, if they occurred at all, wthout the

encour agenment, technical support, and financial assistance, of the
federal governnment. The international organizations can play the
sane kind of creative and positive role in inproving water
resource managenent in LAC that the federal government played in

i mprovi ng coastal zone managenent anong the soverei gn states of
the United States.

| NTERNATI ONAL | NSTI TUTE FOR ANALYSI' S AND TRAI NI NG

International aid and | endi ng organi zati ons coul d assi st the
nations of Latin Arerica and the Caribbean in building their
capabilities for inproving water resource managenent in two
centralized ways. First, they could establish a know edge base for
institutional innovation and, second, they could train country
wat er resource professionals in the need for and met hods of
institutional analysis. These two functions could be carried out
by a nunber of existing institutes in LAC, sonme of which have in
fact been doing sone of this work. Primary responsibility could
be assigned to one institute or could be coordi nated anong
regional institutes. Each would have a snmall pernanent staff,
suppl emrented by visiting specialists on short and long term
assi gnments, dedicate to issues of water resources nanagenent.

The institutes would be, in part, “think tanks”, charged wth
conducti ng anal yses of water resource nmanagement projects in their
respective sub-regions. The field of water resource nanagenent has
seen all to little exam nation and eval uati on of projects and
programnms which have been tried. W have failed to assess our
successes and failures, and thus have been unable to fully learn
fromexperience. There is a fairly large literature on this
subj ect, but nost of it is nore descriptive than analytical. The
dedi cated staff would have the anal ytical skills needed to conduct
state of the art ex post eval uations of the |arge experience base
whi ch al ready exists. They could then serve as expert consultants
to new prograns and projects in water resource nanagenent.



Wat er resource professionals are not nornmally trained to
performinstitutional analyses. To address this need and to
conpl emrent their research focus, the institutes should have a
strong educational focus. For instance, a short course could be
est abl i shed whi ch coul d be attended by water professionals from
both | ender and recipient country organi zati ons. A course of no
nore than ei ght weeks could pay substantial dividends in equipping
key techni cal personnel with the perspective and with sonme of the
tools which they will need. Specialists in institutional analysis
will also be needed to conpl enent recipient country staffs. The
institutes could consider establishing fellowship prograns to
provi de graduate training in social science disciplines which wll
provi de the experts needed for this work. It could work out
cooperative agreements with qualified universities throughout the
world to neet this need.

2 DEVELOPMENT OF COMPREHENSI VE NATI ONAL STRATEGI ES

| DB shoul d consi der proposing a series of country-specific
nati onal assessnments aimed at inproving water resources policies
and | aws. These coul d be nodel ed sonewhat along the Iines of the
Nati onal Water Conm ssion, which nade inportant and far-reaching
recommendations in the U S two decades ago. The intended product
woul d be nuch the sane as what the Wrld Bank (1993) calls a
“conprehensi ve national water strategy”. It would be intended to
provi de the high | evel framework of |aws and policies which would
enable and facilitate water resource managenent efforts at the
river basin or other sub-national level. It would not be a
nati onal water plan, in the sense that a plan has cone to nean a
col l ection of proposed water resource devel opnent projects, based
upon hydrol ogi c, engi neering, and econom c anal yses.

Avai | abl e resources, both financial and technical, cannot
support the simultaneous undertaki ng of national water resource
assessments in each of the LAC countries, nor would every country
be equal |y receptive to undertaki ng such an assessnent. Awareness
of the need for action is a resource no | ess scarce than funds and
techni cal personnel. Consequently, IDB and its collaborators



should press for the initiation of national assessnments in those
few countries where the sense of need for institutional change is
nost evident, perhaps in the wake of drought, serious water
contam nation, or other water use problens. And, undertaking just
a few assessnents at a tinme offers the additional advantage of
testing and nodification of the programas experience with it

gr ows.

3 ENCOURAGEMENT OF REGI ONAL WATER RESOURCE MANAGEMENT

The hydrologic reality that water flows down hill makes the
river basin an interrel ated hydrol ogic system |argely independent
of nei ghboring systens, and thus an appropriate unit for anal yses
of many kinds. Organization for water resource nmanagenent,
therefore, starts at the basin | evel. However, trans-basin
di versions and ot her works of man often conpronmise the integrity
of the self-contained basin, and inportant non-hydrol ogic factors,
such as animal mgration, electric power transm ssion and, above
all, general political organization, may suggest quite different
boundari es for decision naking. The “probl emshed”, rather than
the watershed is the appropriate unit of analysis for decision
maki ng purposes. Still, the river basin offers a good focus and
starting point.

There is a dimnished need for international cooperation and
coordination within individual river basins, provided that an
appropriate national water policy for supporting basin-Ievel water
resource managenent has been created, as envisioned in the
precedi ng section. However, coordination will still be required to
ensure that nultiple agencies are not conpeting with each other in
such basins. Joint deliberations by country and international
agency personnel could assign responsibility uniquely wthin each
basi n, so that overl apping and duplication of effort was avoi ded.
Then, country and agency personnel could work effectively with
each other wi thin each basin.

Techni cal and financial assistance in support of basin-I|evel
anal ysis and planning (not just for structures, but for
institutional change as well) can then be provided by the



appropriate international agency. Either “centralized” or

“networ ked” nodel s may be appropriate for basin-level water
resource managenent. The centralized nodel assigns responsibility
to a single agency, such as the U S. TVA or the French basin
managenent boards. The networked nodel, instead, enphasizes
coordination of the efforts of multiple agenci es which share the
responsibility for water resource managenent (water supply, water
guality control, and water-rel ated hazard managenent, for

exanpl e). H story shows that either approach can succeed, if
properly inpl enent ed.

4 ENFORCEMENT OF CONSI STENCY REQUI REMENTS AS LOAN CONDI Tl ONS

A major feature of the basin-level water resource nanagenent
approach is to require consistency of each new activity or project
with the over-all basin plan or program Wereas technical
assistance is nore inportant than financial assistance in the
anal ysi s and deci si on nmaki ng phases of basin-level water resource
managenent, financial assistance becomes the nost inportant tool
for international organizations to use in the inplenentation
phase.

Pl ans and prograns nmay be out of date before they can be
adopted and i npl emrented, so that sone flexibility to recogni ze and
adapt to changing conditions will always be necessary.
Nevert hel ess, the consistency requirenment is a vital one, and it
nmust be applied firmy, if flexibly. It is, after all, the noney
of the donor agencies which is to be used, and they shoul d not
shrink fromassuring that it is used appropriately and
ef fectively.

There is little prospect that country interest in |oans for
i ndi vi dual water resource devel opnent projects in the traditiona
nold will cease just because the enphasis of the prograns of
international aid and | endi ng organi zati ons shifts away from such
projects and towards water resource nmanagenment. Nor should there
be a hiatus in funding such projects unless and until a
conprehensi ve national water strategy has been adopted and river
basi n managenent plans are far enough advanced to produce project



plans. There will be certain projects which are so obviously and
qui ckly needed that no national strategy or river basin managenent
plan will be required to confirmtheir desirability.

In order to meet this quick response need, and yet ensure a
reasonabl e prospect of ultinmate consistency with future
conprehensi ve national strategies and river basin managenent
pl ans, |1 DB shoul d consider inposing interimprocedural, rather
t han substantive, consistency requirenents for maki ng water
project |oans. Such consistency requirenments could be based upon
t he conduct of a problem assessnent process to assure that the
proposed project would be likely to effectively solve a rea
probl em (easily denonstrated in the exanple of the discharge of
untreated nunicipal wastes). They could al so require eval uati on of
the likely inpacts of the proposed project on the goal s of
sustainability, poverty alleviation, and environnental protection.
The environmental inpact assessnent required in the U S by the
Nati onal Environnental Policy Act, and now required in nmany ot her
countries as well, can serve as a nodel of the kind of ful
di scl osure requi renent suggested here.

5 LOANS FOR ANALYSI'S, PLANNI NG, AND | NSTI TUTI ON BUI LDI NG

Traditional |lending practices are oriented to water supply
augmentation or water treatnent projects which, at their best,
generate products which are marketable, at least in principle. The
potential for revenue fromthose products creates confidence on
the part of borrowers that repaynent is possible and justified.
Thus, there is a willingness to borrow for such projects, even
t hough the | oans are not directly guaranteed by prospective
returns, as in the case of revenue bonds.

WAt er resource nmanagenent activities, such as non-price
denmand nanagenent, do not generate a prospective revenue stream
In fact, they often di mnish revenue expectations. On the other
hand, such neasures nmay be easily justified on the basis of their
prospective reductions in cost, primarily in the formof reduced
need for capital investnment to support augnentation of water
suppl i es. 1 DB shoul d consi der devel opi ng an anal yti cal procedure



whi ch reveal s the prospective benefits and costs of non-capital
projects such as denand nanagenent; a procedure whi ch woul d not
only fairly display the long termval ue of such neasures but which
coul d al so becone the basis for evaluating | oan prograns. Cost
savi ngs should be no | ess inportant than benefit production in
project and program eval uations. Loans in support of inproved

wat er managenent will have to be associated with prograns which
are valued locally to the extent that LAC decision nakers wl|l
undert ake the debt burden necessary to pay for them A conference
of | ending agencies directed exclusively to this problem (one

whi ch they all face) shoul d be consi dered.

6 CREDI TS FOR | NSTI TUTI ONAL | NNOVATI ONS

Earlier sections of this report have enphasized the utility
and i nportance of properly structured incentives to the
achi evenent of water resource managenent goals. These di scussions
were usually couched at the river basin or regional |level within
the LAC countries. The principle involved is far nore general,
however, and can be applied at the level of the relationship
bet ween international donors and borrow ng countries.

I DB and ot her international |ending organizations m ght
expl ore the devel opment of a systemof credits for neritorious and
prom si ng water resource nmanagenment proposals fromrecipient
countries. Proposals for assistance | oans could be eval uated for
their ability to neet such criteria as probl em sol ving
orientation, consistency with substantive and/ or procedural
st andards deened conducive to effective water resource managenent,
and conpatibility with the goals of sustainability, alleviation of
poverty, and protection of the environnent.

A formal rating schene could be devised, despite the sonmewhat
subj ective nature of sonme of these criteria. Then, incentives
could be linked to the ratings |level. One way of doing so would be
to key the priority assigned to prospective loans to the nerit
ranking of the project or program with particularly deserving
proposal s receiving a higher priority than those which were | ess
deserving. O her fornms of incentives can be envisioned. One woul d



be to provide assistance grants which would finance sone portion
of especially innovative and prom sing features (conventi onal

| oans woul d still finance the |arger share of such projects).
Anot her woul d be to extend the repayment period for proposals
whi ch woul d not generate directly narketabl e outputs, but which
woul d be expected to inprove overall productivity in the |onger
term Yet another incentive could be the extension of substanti al
t echni cal assistance to proposals which required sophisticated
institutional analysis capabilities for their success. D fferent
forms of incentives could be devel oped to be nost effective in
encouragi ng different types of inprovenents in water resource
managenent .

7 RESEARCH TO DEVELOP GUI DELI NES AND STANDARDS

| DB shoul d consi der devel opi ng a set of guidelines and/or
procedures for testing new proposals for their inplications for
sustainability, much as guidelines for conducting benefit-cost
anal yses have been devel oped and promul gated i n nost devel oped
countries and by some of the | endi ng agenci es thensel ves. | DB
itself uses an internal rate of return constraint, or |ower bound,
for assuring the economc efficiency and financial feasibility of
proposed projects. Simlar standards coul d be devel oped and
applied for the other two goals of poverty alleviation and
sustainability. Economc tools, such as the G ni coefficient,
whi ch neasures the degree of inequality of incone distribution,
could formthe basis for devel oping a poverty alleviation
standard. A nore direct neasure could be based upon job creation.
Research will be needed to provide the kind of advance whi ch has
occurred in the assessnment of econom c efficiency.

A standard for sustainability presents a nore difficult
chal | enge, because there is still no consensus on precisely what
this termshoul d nean, despite general agreenent that it is
desirabl e. The nost common, and nost rigorous, definition to date
equates sustainability with long termeconom c efficiency, when
all inpacts are nmeasured in economc terns. The difficult question
whi ch then arises is not non-econom c consi derations, as many



bel i eve, because a proper concept of such econom c consi derations
goes far beyond those inpacts which are valued in nonetary terns

t hrough the operation of existing markets. Econom sts have

devel oped several ingenious, if inperfect, tools for estinmating

t he nonetary val ues of non-nmarketed goods and servi ces (neasures
of option value and exi stence val ue through the use of such

t echni ques as contingent valuation cone to mnd). Rather, the
difficult question is the discount rate to be used in neasuring
econom ¢ efficiency. One mght argue that sustainability inplies a
zero discount rate, which is to say no discounting the inportance
of events which may occur far in the future as conpared to those
whi ch are i mm nent. How the use of such a zero discount rate (or
even whether it is appropriate) could be squared with current
internal rate of return, benefit-cost, and discounted net benefits
criteria, all of which assune a positive discount rate (12%in the
IDB case) will be difficult to resolve. 1DB and ot her

i nternational |enders could sponsor research on such difficult

i ssues; issues which nmust be resolved before their own criteria
can be applied consistently.

SUMVARY
The strategi es enployed by the international donor agencies

to assist LAC countries inprove water resources nanagenent are, as
are the strategi es used by the LAC countries thensel ves, conprised
of three basic elenents: goals, instrunments, and an anal ytica
framework. In this section we have identified some principles

t hat shoul d be used to gui de the devel opnent and i npl ementati on of
i nternational donor strategies to encourage and facilitate the
changes required to i nprove water resources managenment in LAC
countri es.
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