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- INTRODUCTION

- This report is addressed to ‘those in government who are
concerned with the planning and management of water use, and to
professionals engaged in related research, education and in-service
training activities. It presents the principal findings of a Latin
American regional enquiry designed to.contribute to the improvement
of planning and management of water resources with specific
recognition of the need for reconciliation between 'requirements for
accelerated economic development and environmental protection. The
project was commissioned by the United Nations Environment Programme
(UNEP) in February 1975, with co-sponsorship of the Economic Commission
for Latin America (CEPAL), and was carried out over the period
September 1975 through December 1976 by CEPAL in collaboration with a

number of national institutions and United Nations specialized agencies.

1. Genesis of the project

The study stems from é growing convictionAamong Governments
and development specialisfs that greater afteqtion éhquld be paid to
environmental quality in the ﬁursuit of écéndmichand soqial_dévelopment'
objectives; .that this_reqﬁi:es, among other things,linnovative | |
approaches to natural.resburce ﬁanagément; and that such apprbaches‘ 
are well illustrated by questions associated with water pée. The
1972 Stockholm Conference on the Human Environment focuséed atténtion
on what is now a widely recognized need to broaden the evaluation of
development policies and projects to incorporate the behaviour of
natural systems and certain socié-economic consequences which
traditionally have been overlooked. The activities pf UNEP over the
past four years have prompted new interest in the relationship
between the use of renewable resources and management of environmental
quality and long-run maintenance of the services provided by man's
life support system, and CEPAL has shared this heightgned interest

in the environmental dimension of development.
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While the broad concern has been-to generate among planners,
managers and policy-makers in the natural resource field a greater
awareness of the need to give more attention to~ environmental aspects,
it was decided to select a single resource as” the topic of a more
focussed evaluation.’! One can hardly claim any resource is more.
important than other:" However, mismanagement of water may be
expected to have more far-reaching and critical consequences for
society than many other resources. It appeared logical to start with: .-
water since it is probably better studied and is -more universally .
applicable in development than other resources through a wide range
of public policy and management measures.: It promised more immediate
impact because of public interest in flooding, urban water supply,
contamination, hydroélectric energy and food production from -
irrigation. 1In addition, a study of water provides a sound basis
for expanding and deepening research on environmental management.

The underlying questions of concern to both UNEP and CEPAL in
the present study are: (a) what sort of modlflcatlons in analytical
approaches and the dec151on-mak1ng structures may be fea51b1e whlch
would enable fuller con81derat10n of env1ronmental quallty in the
quest for accelerated economlc growth through a more 1nten51ve use
of water; (b) what would be the stafflng and tralnlng 1mpllcatlons
of such modlflcatlons'rand (c) what constructlve d1rect10ns could‘
1nternat10na1 a881stance agenc1es pursue in thls field in order to
help to build nat10nal capa01ty to 1dent1fy 1ssues, and design and

execute water development policies whlch take due account of quallty°
Since env1ronmental aspects of water management in Latin America had
not been critically evaluated, it was hoped that the results of this

study would be of 1nterest and value to government agenc1es which
must confront these questlons 1n thelr on-g01ng management planning
and progect deslgn in relatlon to water use, and also to 1nternat10nall'

development 1nst1tutlons°

/2. Objectives



2. Objectives
The prime pufpbsé'of the stﬁdy was to examine past experience,

current evidence and new ideas in Latin America as the basis for
developing both improved information and practical guidelines useful
to those engaged in planning, iﬁplementing and evaluating programmes
for the use and development of water resources. Althdﬁgh-the study
was not expected to yield’ansﬁers fb environmental'queétions arising
in water management, it was intended to identify avenues whéreby
planners and decision-makers may'evaluate‘ahy given situation in a
"broader perspective, to identify a wider range of alternative actions,
"and to evaluate more systematically~the’short-rﬁh'and'lohg-run
environmental implications of various optibns. - '

Specifically, the objectives of the study were:

(a) to analyse the main environmental effects, both positive and
negative, of the management of water and associated resources
(soils, woods, etc.) in the regioh; on the basis of
available infofmafibn and the study of selected cases;

(v) to ﬁrovide information which will éssist in the introduction
of new directions iii planning for the exploitation of the
above resources; . - ' ‘

{c) to present the results of the above work at a seminar and

to disseéminate them in a report.

3. Study organization

Four main steps were taken in the research. First, discussion
were held with specialists in national and international agencies to
gather information and ideas on applicable methodology and key
questions which would guide the relative emphasis in determining the
scope of the study, as well as suggestions on possible cases to be
-examined. Second, working papers were prepared on the state of
knowledge, in the field of environmental quality analysis and its
relation to economic development and to the more réstrictéd area of
water resource management. Third, an extensive effort was made to
assemble data on water availability, past, present and projected uses

/of water



of water and administration of water resources in Latin America. Two
special studies of water quality and legal and institutional aspects
of water use were undertaken by the Centro Panamerlcano de Ingenlerla
Sanitaria y Clenclas Amblentales (CEPIS) and the Argentlne Instituto
Nacional de Bconomla y Leglslaclon de Aguas (INELA) respectlvely. At
the outset it was planned that the first three steps would enable
selection of a set of cases for detalled examlnatlon to 111ustrate
the more 1mportant env1ronmenta1 1ssues in water management in the
region. The preparatlon of data relatlng uses to SpeCIflc water
bodies proved to be a much larger task than ant101pated. Accordlngly
it became necessary to 1n1t1ate the fourth and most 1mportant step,
the case studies, on the basis of the flrst two steps alone. Flnally,
the evidence and ideas assembled in the prev1ous steps were rev1ewed
and evaluated in the preparatlon of the present report.. .

The case studles constltute the main emplrlcal ba51s for the
analysis contained in the report, though addltlonal ev1dence from
other proaects and sources has also been used. Orlglnally it was
‘ planned to 1nclude four cases in the study° However, it became
apparent that a w1der range of sltuatlons should be examlned if the
study were to capture the more important resource and 1nst1tutlonal
settings existing in the reglon, It was de01ded that executlon of
these studies should be handled by natlonal consultants, 1n a range
of disciplines, allowing considerable margln to each in the
specification of the systenm examined and in the evaluation of
environmental questions. . It would have been impossible to impose a
single analytical formula. on such a diversity of situations or to
obtain standardizedqquantitative data. for comparative purposes.l/

The Latin America and Caribbean region covers an area of
20. million km2 extending 10,000 km between latitudes 55°;South to

0 e
30" North, and comprises 38 countries and territories with a combined .

1/ The consultants submitted independent reports and are in no way
respon51ble for “the interpretation of the case experlenCes
reflected in thls document.
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population in the order of 325 million (1975).. It is therefore
evident that water management in the region is characterized by a
wide diversity of natural resource, .economic, cultural and
institutional situations. A study of published information and an
analysis of a limited number of cases cannot pretend to offer a
formula for all scenarios. Nevertheless, it is believed a few
general principles can be assessed which may be useful in suggesting
new policy directions, and which may offer a point of departure for
cumulative evaluation aimed .at progressively_imprpving the guidelines

for water management decisions.

L, Scope and method

.The enquify is eoncefned wi%h'improving water management“'
practices in Latin America through a fuller con81derat10n of
env1ronmenta1 questions. This calls for an exploratlon of how water
resources have been developed and used in the past, and of the
management issues wh;eh arise from this experlenee. Such an exploratlon
provides a basis for identifying the nature of possible improvements
in planning and management, and how such 1mprovements might be |
‘1ncorporated. v

The water management env1ronmental quallty relatlonshlp centres
on two interrelated questions: (a) the impact of management of the
water s?etem on the environment; and (b) the impact of management
decisions in'the environment which either directly involves water
services, or indirectly affeet’the quality or qnantity of water in
the'system.g/ The definition of the water_system'and the
environment will vary‘according to the fole‘of the particular decision~-
maker. In fenmulating the scope of the preéent study, the limits were
set by the needs of:nanagers“and instifutions elosely concerned with

these two aspects.

g/ Iﬁ will be efident that, depending on how a particular water
system is defined, management decisions may have ‘an impact on
water resources outside the system.

/The first



The first category of decision-makers, and principal clients
for this report, are those responsible for planning and management
decisions on design, construction and operation of works for the
control and use of water,"such‘as:~diversions for urban, rural,
industrial, mining or agricultural use, flood-control dams or dykes,
ground-water extraction, drainage, navigation channels and dams and
associated -hydroelectric and irrigation works. The environmental
consequences of management decisions related to such works are of
major concern in the study. Here the environment may be interpreted
in its broadest sense. Thus, manifestations of environmental
degradation may range from reduced capacity of other components of
the natural ecosystem (e. go flsh, soils) to yleld goods and services
demanded by man, to social 1ssues such as 1ncome distribution or
cultural questlons like the extlnctlon of endangered SpeCIeS.

The de0151ons and dec1sion-makers 1n the second category, i.e.
those out51de the water system who affect the functlonlng of the
system, -are ccn51derably more dlfflcult to deflne° The polnt of
departure taken for establlshlng the lmportant management decisions
of this group is ev1dence of env1ronmental damage 1n the water system.
Thls may be d1v1ded into two classes: (a) changes in the chemlcal,
blologlcal or phys1cal propertles of water due to dlscharges from
the urban, 1ndustr1al, mlnlng and agrlcultural sectors, and (b) changes
in flow reglme ‘and sedlments due to management of agrlculture,
'forestry and constructlon (e. g. roads, urban 1nfrastructure) in the
catchment area. In the case of water quality the issue of control
over d1scharges into water bodles is the concern of agenc1es'
concerned w1th downstream uses of water. On the questlon of sedlments
control over use of the catchment area may be asszgned to agrlcultural
(and forestry) mlnlstrles and reglonal or r1ver—ba51n authorltles.
Decision-makers in agencies concerned with both aspects are also
considered clients for the study.

It is relatlvely stralghtforward to trace the cause- and-effect
: relatlonshlps, prov1d1ng one lB prepared to .accept that the cause is

the physical intervention in the water system for development purposes,

/or indirect



or indirect effects as outlined above. However, it may be argued
that one cannot leave the causal relationships between use of water
(or related resources) and manifestation of environmental change at
this level. The implication here is that theé environmental manager
must move back one step in the decision-making hierarchy and question
why the decision to develop a specific water system was made in the
first place. He would need to ‘examine the structural roots of
environmental degraddtion such as poverty, and patterns of income
distribution, production and consumption which influence the choice
of technology and spatial distribution of population and economic
activity. However, policies for fundamental changes in the
developuent style, requ1red to rectlfy percelved environmental
damage (and 'its attendant harmful economic and social consequences)
in the water system, are con51dered beyond the scope of this ‘enquiry.
While nat10na1 and regional planners are assumed to be among the '
audience for the report, their declslons clearly depend on
considerations of a hlgher order than those analysed here.

Practical measures for 1ntrodu01ng new directions which
incorporate environmental d{meﬁsioﬁs in the bianning and management
of water resources in the regionvﬁusflbe based 6& empifical evaluation
of experience. Acdsrdingiy,bthe key'elsmeﬁt of tﬁe'study is a series
of case studiesddeaiing with the management’of‘inténsified ﬁse of
water systems° The cases were selected in the first instance on the
ground that-they have already been studied and reflect the thinking
of regiohal research and water management institutions concerned
with environmental dimensions. A second criterion for selection was
a balanced representation of the two broad classes of environmental
concern: water quality due to wasté discharge from large urban-industrial
complexes, and changes in natural ecosystems and socio-economic systems

as a result of water diversion and regulation structures.

/The cases



The cases were chosen as a purposive sample - a representative
sample from which. statistical inferences might be drawn would
obviously be impossible. Their principal characteristics are
summarized in table 1, and locations are shown in map 1. The
~interrelationship between the cases analysing the disparate experience
within a general river-basin framework is illustrated in figure 1.

The common threads are the technical considerations in assessing the
need to modify approaches for corrective or preventive action for -
environmental protection, and institutional capability to identify -

and respond to environmental degradation.

Se Some underlylng concepts

There can be no doubt of the acceleratlng pressure that will
be placed on water resources 1n Latln Amerlca as a result of ,
development, nor that this 1ncrease 1n 1nten51ty of use will brlng
environmental consequences, Between 1975 and 2000 the populatlon
of the region will almost double 2/ Proaect1ons of growth in gross
output are 1n the range of 5 to ? per cent annually and in per
capita output 2. 5 to 3 5 per cent, which 1mp11es a four-fold increase
in productlon over the 25 year perlod L/

Given the fluld state of knowledge and debate on the
relatlonshlp between development and envxronment, and env1ronmental
impact assessment it 1s 1mportant to outline a number of concepts
whlch quallfy the approach taken in the present enquiry. A further
dlscu551on of various approaches to env1ronmental impact assessment

(as applled to water resources) is glven 1n annex c.

3/ "Boletin6Demograf1co", afio IX, Ne 18 CELADE, Santiago,
July 1976, p. 11.

See "The Future of the World Economy", (ST/ESA/L4L), United
Nations, New York, 1976.

LJ:
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Table 1
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Figure 1
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The field of environmental quality management is clearly
dynamic and there remains ample‘écqpe fér thé interpretation of terms.
It would be difficult to susfain that there isian "accepted" approach;
there ‘are still contradictions, confroversies'gnd unresolved issues.
There is a tendeﬂcy to interdhénge the usé of "ecological', natural
resource', "ecosystem" or "envirbhmen#al" in qualifying the term
"management". It isinot alwéys clear that the purposes of
environmental management are anﬁhropocentric. There is upcertainty
about the relative weight that Shéuld‘be assigned to the welfare of.
the current generation vis-3-vis futﬁfe generations, and about. hoéw"
far thinking should be oriented towards a plannlng frame of hundreds
of years as opposed to the typlcal 25/40-year horizons of traditional
project analyS1s=‘ "Another issue is whether anything can be done to
improve the quality of the.environment‘through a marginal adaptation
of existing institutions’aﬁd decision procesées, or whether a-
thoroughgoing revision of nat10nal and 1nternatlona1 institutions
is a necessary precondition. 5/ L .

Here the environmental quallty‘c6n51derat10ns relevant to
water management are taken to 1nclude soclo-economlc and institutional
elements as ‘well as phy51cal and blologlcal characterlstlcs of water.
and related natural resources. It is taken for granted that
management is anthropocentrlc and that 1nherent in the concept of
environmental quality is a concern for the 1ong—run capacity of
natural systems to provide goods and services for the present as
_well as future generations. The analysis adopted here is directed -~
towards. improving the plannlng and management of water resources by
existing institutions in the region; 1t is focussed on modifications.
and adjustments which could be made in the short-run rather than on

major structural reorganization.

2/ See '"Declaracidn de Cocoyoc", Simposio sobre Modelos de Utili-
zacidén de Recursos, Medio Ambiente y Estrategias de Desarrollo,
organizado por PNUMA y UNCTAD, Cocoyoc, México, 8 a 12 de
octubre de 1974 (mimeo), pp. 3 ~6; and Ignacy Sachs "Ambiente
y Eétilos de Desarrollo', Comercio Exterior, Vol. XXIV, NO 4,
abril de 1974, -pp. 360-375°

/In the
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In the final analysis, environmental management may be considered
- global in scope. For practical management purposes, it is necessary
" to abstract frém reality if workable guidelines are to be provided
for introducing environméd%al”factOfs into the decision-making
structure. Abstraction from complei systems must be somewhat
arbitrary and reflect the values of those who do the abstracting.

In any study of environmental issues’ the methodology, choice of
‘objectives, assumptions and definition of the bounds of the system
addressed immediately expose the subjective judgements of the
analyst. - R _ -

) The approach adopted in this study reflects a widely-held view
"'of the importance of broadening the range of alternative courses of
action considered in water planning and management thiough

' ihéreasingiy’éxplicit provision in feasibility studies and management
plans for avoiding or ameliorating undesirable environmental effects.

Management questions connécted with the environment only arise
where there is existing or foreseeable competition for water services,

and environmental degradation only becomes an issue when it appears
" that the technical and institutional means for taking corrective or
 preventive action may become available. - '

In practice, the management of water systems will be qualified
byisobiéi, cultural aﬂd'édonomic circunstanceés in each particular
situation. The differences are likely to lie in the importance given
to environmental quality among the objectives towards which development
might be directed. Positive effects are taken for granted, since
they constitute the sole justification for development intervention.

' Concern is thén with the range of possible harmful effects. The"
éritical'rélétionshipﬁin environmental manigement is between the
intensity of water use and the capacity of the environment to sustain
such use.

The- question addressed in environmental-manageﬁent is what can
andIShdpld be done to reduce énvi;ondéntalVdégradation.'iEnvironmenfal
costs due to éxtfactioh or wéste diséhafge<ére not anomaiieé in the
economic system but rather are inherent‘in.the‘productiqn and

/consumption processes.
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consumptlon processes._/ The 1ntens1ty of the effects on the
environment will vary w1th the 1eve1 of development and product1v1ty
and population growth. The ch01ce 1s‘not between degradation and no
degradation; rather, the objective is to find either the level of
degradation or the level .of resources devoted to environmental
protection which. is acceptable and consistent with the allocation of
society's scarce resources to alternative activities (alternative

to environmental protection) which also yield social utility.

The environmental manager's attention is directed to stress
imposed on the natural system through population concentration and
economic activity generated in the development process and which may:
(a) extract excess biological productivity from the ecosystem;

(b) over-load the system with waste or artificial stimulants to
biological productivity; and ‘(¢) disrupt biological processes through
the intrusion of wholly foreign substances.7/ '

Within this context the water manager is concerned with
intensified water use as both a cause and»avconsequence‘of‘development.
Environmental dimensions enter via the two interconnected aspects
discussed above (impact: of changes in water systems on the environment
and impact of disturbances.in the environment on water systems). It
follows that intervention in water systems have consequences for
human welfare in social and cultural, as well as economic, terms
which cannot be ignored by the resource manager. Interdisciplinary
teams may assist him in the. evaluation and design of alternatives,

but the choice between economically and ecologically efficient

§/ See: Allen V. Kneese and Ralph C. d'Arge '"Pigovian External
Costs and the Response of Society', in The Analysis and Evaluation
of Public Expenditures: The PPB System. A compendium of papers
submitted to the Subcommittee on Economy in Government of the
Joint Economic Committee, 91 Cong. I Session, 1969, pp. 87-115.

74 Barry Commoner, "The Environmental Costs of Economic Growth",
in Energy, Economic Growth and the Environment, S.H. Schurr (Ed.),
John Hopkins Press, Baltimore, 1972, p. 3k4.
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management options which result in dlfferent distributions of ’
benefits and costs between groups in soc1ety and between generat;ons,

is governed by moral "and ethlcal con51deratlons,

..f,

.6. Structure of the report

ThlS 1ntroductlon has explalned the background of the enqulry
which underlles the report - its or1g1ns, obaectlves, scope and i
methods. In chapter I recent and projected use of water is compared
with availabilities in. order to yield a qualltatlve overview of
where and what env1ronmentalflesues’ stemming from intensified water
use, may be-expected:td arise in the region. The current institutional
. and legal framework within wnich water is administered in thefreéion
is also, reviewed. The chapter is entirely descriptive and makes no
attempt at.a diagnosis of’the.causeS'and:consequenceS'of entironmental
..problems which may be attributed to some aspect of water resource
administration and use;?itsvprincipal'purpoSe»is to identify areas
of potential stress on water systems in order to place the case
. studies in a broader regional perspective.
The, bulk of the analysis is contained in- chapters IT and III°
. Chapter II is devoted to examlnatlon of ‘the’ speétrum of critical
env1ronmental 1ssues~1n'management water’ systems-whlch arise from '
intensification of use ‘through flow’ diversion: and’ regulat1on. " In
chapter III a 51m11ar analysis is’ made of the issues in systems
domlnated by large urban complexes. Evidence for ‘this analy81s is
'drawn from the material on 19 cities in Latin Amerlca W1th a pOpulatlon
of over one million, .and from the case studies of Rio de Janelrc,
Bogotd, Sao Paulo and Santiago. _

The general conclusions and recommendations which emergé from- -

the Juxtap051t10n of the spec1f1c analy51s in chapters I and II1

””and ‘the overV1ew of: the Latin Amerlcan 51tuatlon are drawn together

in . chapter Iv.. Although no: attempt is made to identlfy env1ronmental
quality issues as problems, and much less to propose solutlons, these

: 1saues are ‘discussed in the context of.thelr proper relatlon to the

/information, analysis,
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information, analysis, professional capabilities, and institutional
modifications which would enable environmental dimensions to be

more effectively incorporated into water management decisions.

/Chapter I
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'Chaptef I -

PATTERNS AND.TRENDS - THE RELATIONS BETWEEN WATER,
DEVELOPMENT AND ENVIRONMENT IN. LATIN AMERICA

In Latin America as a whole, the demands placed by human
activities on the water resource have been expanding at a very rapid
rate in recent years. Important factors in this growth have been the
increase in population, at 2.8 per cent per year, and the expansion of
production, results at almost 7 per cent per yecar. This expansion in
demand has been accompanied by an equal, if not more significant,
change in the structure of the demand for water and in the water-using
technology. Unfortunately, the nature of the change cannot be measured
directly but some appreciation can be gained by the consideration of
two continuing sPecific economic and social developments; The first is
changes in the structure of the economies of countries in Latin America,
and the second, shifts in the spatial distribution of population and
productive activity.

The most important change in economic structure from the viewpoint
of water use has been the increasing role played by manufacturing
industry in most economies of the region. Since 1960, in Latin America
as a whole, while total production more than doupled the contribution
of the manufacturing sector has risen from 21.7 per cent of the gross
national product to 25.9 per cent in 1973. At the same time as the
importance of manufacturing has increased, the structure of the sector
has changed. The value added by the manufacture of intermediate and
capital goods had become equal to that of food and other non-durable
consumer goods in industries by 1971.8/

" The expansion and structural change in the industrial sector has
paralleled a significant shift in the distribution of population from
the countryside té'the city. Depending on the definition taken, it

8/ United Nations, CEPAL, La industrializacidn latincamericana en-
los afios setenta, Cuadernos de la CEPAL, Santiago, 1975.
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