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_ Executive Summary

A. IRRIGATION IN LATIN AMERICA

The area under lrrlgated agnculture in Latin America is about 16 mI"IOﬂ hectares (ha), which is about

8-10 percent of the total irrigated area in developing countries and which is nearly equal to the.irrigated .. -

area of Pakistan. The countries in the region with large irrigated agricultural areas (according to FAO,
1989 statistics), are given below.

Irrigated area

i. In hectares As % of the total
cropped area

Mexico 5,150,000 20.8
Brazil 2,700,000 3.4
Argentina 1,760,000 4.9
Chile , © .. 1,265,000 .28.0
Peru . 1,250,000 : 33.5
Cuba : : - 896,000 26.9
Ecuador , 550,000 20.7

Colombia 515,000 9.6

These countnes account for almost 90 percent of the total irrigated area of the region. :

Though the irrigation environment in Latin America has similarities to those in Asia and Africa, where
IIMI's program has been concentrated so far, there are major differences in the social, economic and
political factors important to irrigation. These include:

* A much more pertinent role of the private sector in the development and management of
: irrigation systems, particularly in countries like Brazii and Colombia.

* An increasing role of water users’' associations in various .forms and settings. in managing
irrigation systems, in:particular, in countries like Chile, Brazil (organized into cooperatives),
Mexico and Colombia (where associations are taking over the management at an acceleratmg
-pace), Ecuadar, and parts of Argentma .

* An (export) market orlentatlon of irrigated agriculture. in several countrles with profltablhty asan
important performance indicator.

* A high level of irrigation technology usage, though highly variable, including central pivot
systems, canal regulations, information systems, etc.

xi



The principal limitations that Latin American irrigation systems face, and which they share with irrigation
systems worldwide, are: under-utilization of existing infrastructure; deficiencies in productivity and
profitability; a marked engineering bias toward investments; and low emphasis on operation, maintenance
and management issues. '

Numerous experiences of failure have provoked a reconsideration of the concept that linked irrigation
solely to water works. The result is the greater importance now being assigned to economic, human,
social, environmental, and fundamental management aspects.

The management of water in general, and of irrigations systems in particular, has been converted into
one of the inputs of the second generation needed to maintain increase in productivity.

The management of irrigation in Latin America shows considerable variations between countries,
ranging from systems managed for public agencies through diverse types of shared managemént -
between the state and the users’ associations, to the systems managed by private enterprises. Most
striking, however, is the fact that in over 50-60 percent of the irrigated area in Latin Amerlca the physma| 0
|rngat|on mfrastructure |s under pnvate (nonpublic) ownershlp .

-

Current Developments

The irrigated agricultural sector is an integral part of the national economy and therefore is greatly
affected by general socioeconomic policy decisions.

After what is called "the lost decade of the '80s,” Latin America is now going through a process of rapid
changes in socioeconomic policies which will have an impact on the irrigated agricultural sector. Three
important policy developments are:

1. Economic stabilization

With some countries experiencing annual inflation rates of more than 1,000 percent, all countries
of the region have acknowledged the need for stabilization in order to achieve economic growth.

During the last few years, a large number of countries introduced enormous fiscal adjustments.
These adjustments are the result of considerable reductions in current expenditure -and
investments.

As it is not unusual that the irrigated agricuitural sector benefits from many hidden subsidies
(in investments as well as in operation and maintenance), the measures taken will undoubtedly
have repercussions for the development and sustainability of the sector. ‘

2, Liberalization and deregulation of the economy

The main aim of these measures |s to make the economy more competmve and expand forelgn
trade.
Recently, the USA, Canada and Mexico signed a free trade agreement. Some countnes of the
region have been working hard at regional integration. For example, the establishment of a
~ common market (MERCOSUR) for the countries of the Southern Cone ‘s on its way.
~ These policy changes will have important ' consequences for the irrigated- agricultural sector.
it will force the sector to produce in a competitive climate, reduce production costs and increase
profitability through crop diversification and specialization in commodmes h which it"has a
comparative advantage (for example, no rice in dry areas anymore).
There is legitimate concern as to how small-holder |rr|gated agnculture in: partlcular wouid
face these challenges.
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3. Privatization and decentralization

The disequilibrium in public financing, the dissatisfaction with public management and the overall
inefficiencies of the region's economies, require decentralization of decision making to mobilize
resources, overcome management deficiencies and, in particular;, improve the possibilities of
adapting to change and innovation.

In line with these overall policies, most of the more important irrigation countries of the region
are engaged in a process of transfer of responsibilities- for operation and maintenance from
public agencies to water users (Mexico, Colombia, and Argentina, among others).

An lIMI program in Latin America should focus its efforts on issues that are closely linked to
the consequences of these policies for the irrigated agricultural sector, and their impact on the
efficiency and sustainability of the development and use of the water resources of the region.

B. TOWARDS AN HIMI PROGRAM IN LATIN AMERICA

Rationale

The rationale for an 1IMI program in Latin America is based on the opportunities available in the region
for addressing generic irrigation management issues in an environment that is different from those
usually encountered in Asia and Africa. These differences stem from levels of technology used as well
as from a more prominent role of the nonpubhc sector in the development and management of irrigation
systems. i

Research Areas

Four areas of research have been identified:

1. The management of water deliveries

The overall objective of this research effort will be to develop a methodology and analytical
framework for defining the most appropriate management system for a given irrigation
environment. This will include analysis of the external as weH as the internal environment of the
different institutions in charge of water deliveries.

2, The management of transfer of responsibilities
The principal objective of this activity will be to develop a better uhderstaﬁ&iné of the processes
and conditions that govern management transfer processes and to develop a methodology for
the assessment of factors effecting these processes.

3. Methodologies for performance assessment
In line with IIMI's performance program, the main objective of this activity will be to develop

appropriate performance indicators, determine relevant performance determinants and develop
appropriate and cost-effective methods for performance assessment, monitoring and evaluation.
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Two levels are proposed: the irrigated agricultural sector as a whole and institutions in charge
of water deliveries.

" 4. The role of poliéy instruments

Here, the main thrust will be to compare different policy instruments used to create an enabling

" environmentin which the responsibility for the development and use of water resources has been
largely shifted from f'the public to the private sector, while at the same time the sustainability of
its use for the collective good is guaranteed. = ' ‘

Professional Development

A close linkage with ongoing activities and recent initiatives taken by the Economic Commission for Latin
America and the Caribbean (ECLAC) in the field of training is proposed.
This holds in particular for ECLAC's initiative to promote a series of workshops for high-level
policymakers and decision makers concerned with water resources development. :
Fellowships are considered an important instrument in fostering regional inter-institutional linkages.

‘information Exchange

The publishing of an irrigation management newsletter in Spanish and the translation of rele:vant (pérts
of) 1IMI publications into Spanish are suggested.

Mode of Operation

The main feature of the mode of operation of an {IMI program in Latin America should be the
establishment of a regional office in one of the countries of the region. The office will be headed by a
"Jefe de Operaciones en Americo Latino" who will be responsible to the Director for International
Cooperation.

The program will be regional in nature, guided by a regional Consultative Committee. . The formation
-of specific working groups by topic or subregion should be considered in accordance with arising needs.
A minimum critical mass of high-level multidisciplinary expertise should be established at IIMI's regional

office, combined with "outposted" junior research associate staff working on collaborative research
programs with national (research) institutions.

Level of Effo_rt

The consultative mission which prepared this report is of the opinion that a minimum or threshold level
of effort is required to justify an HIMI program in the region that can be expected to contribute in a cost-
effective way to the fulfillment of the overall mission of the Institute. If such a threshold level cannot be
achieved, 1IMI should renounce any activity in the area that could be labelled as an [IMI Latin American
Program. : .

Such a level of effort should permit the posting of at least four internationally recruited staff at IMI's
‘regional office at a cost of around one million US dollars per annum. '

This amount would cover the establishment and operational requirements of the office, recruitment of

limited but necessary local staff, field logistical support- and hiring of international staff, as already
mentioned. '
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This level of funding would be comparable to those of lIMI's on-going efforts in West Africa and
Pakistan.
Location of the Regional Office

As IIMI’'s program in Latin America is of a regional nature, the following criteria-should be considered in
selecting a regional office location through a process of consuitation with the countries in Latin America:

* Geographical location vis-a-vis irrigated agriculture of the region.

* Importance of the irrigated agricultural sector of the country; less emphasis to be given to this
criterion because of the regional approach intended for the program.

* Good communication facilities, both internal and external.

Interest of the government concerned in hosting an liMI office.
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* 1. Introduction

In 1984, the International Irrigation Management Institute (IIMl) was established to strengthen national
capacities to manage irrigation systems and to conduct research in irrigation management. 1IMlI's
creation grew out of explorations in the early 1970s within the Technical Advisory Committee (TAC) of
the Consultative Group on International Agricultural Research (CGIAR).

Based in Sri Lanka, [IMI became a full member of the CGIAR in late 1990. Its research program aims
at generating a set of strategies that will facilitate the development of better ways to manage irrigation
systems. However, uniike many other kinds of agricultural research, nothing of significance in irrigation
management can be studied in the laboratory. 1IMI must therefore put its staff into direct contact with
diverse irrigation management situations in the field.

IIMI's approach involves two principal methodologies -- collaborative field and action research, and
thematic research. Coltaborative field and action research is undertaken in specific collaborative projects
with national irrigation agencies or other suitable organizations. In its thematic research program, the
findings that emerge from the former are evaluated against similar research undertaken in other
countries. Thematic research and collaborative field and action research together form an integrated,
coherent program approach aimed at establishing a body of overview knowledge from which conclusions
of direct and practical relevance to various aspects of irrigation management may be drawn.

IIMI complements its research programs with a set of research-related training and information
activities that aim at fulfilling its goal of strengthening national irrigation management organizations by
upgrading the skills of IIMI’s partners -- senior and top-level managers, policymakers and individual
researchers. [IMl's information activities are principally aimed at the dissemination of management
innovations and research outputs to its partners and promoting the exchange of information among
practitioners and researchers in developing countries.

Special emphasis is placed on disseminating results that are relevant and useful to those in positions
to influence management and policy changes.

lIMI's initial efforts were devoted to establishing programs that relate to irrigation management issues
in South and Southeast Asia.

In the rice-based humid tropics of Southeast Asia, the focus has been on the development of
alternative operational strategies that will result in more equitable and efficient distribution of water
supplies, and the techniques for system operation to support moves towards crop diversification away
from rice to high-value crops, in the dry season,

In the arid and semiarid areas of the larger river basins in South Asia, [IMI has been involved in
identifying causes of inequitable water deliveries, the management of conjunctive use of surface water
and groundwater and managing irrigation systems to minimize water logging and salinity hazards.

In mid-1988, 1IMI opened a regional office in Ougadougou, Burkino Faso to address the irrigation
management issues of the Sahelian region of West Africa. UMI's work in West Africa focuses on the
development of manageable operational and maintenance strategies that accommodate the unique
combination of land tenure, physical environment and agriculture.

As its Asian and African operations consolidate, |IMI wants to consider expansion of its activities to
Latin America. [IMI's activities in Latin America have been limited to the organization of a special
session on irrigation management in Latin America held in Rio de Janeiro on May 4, 1990 on the
occasion of the 14th Congress of the International Commission for Irrigation and Drainage (ICID), and

1



to the organization of an international workshop on the performance of farmer-managed irrigation
systems, in Mendoza, Argentina during November 12-15, 1991.

In considering expanding its activities to Latin America, [IMI fielded a two-man consultative mission
to develop a workplan for the region.

During the months of November and December, 1991, the mission visited six Latin American countries
(Argentina, Brazil, Chile, Colombia, Ecuador and Mexico) and had discussions with many members of
national irrigation departments and other government departments, research institutions, water users’
associations and regional organizations.

This report is the result of this mission.
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21 RECENT EVOLUTlON AND CURRENT SITUATION OF LATIN AMERICAN ECONOMIES

For three decades - 1950 to 1980 - developmg countrues in general reached growth rates of over flve
percent, ambitious public health and education goals were met and, in some cases, there was a fivefold
increase in average income levels. In the 1980s, however, the gap between: the standards of living in
developmg countries and the industrialized world increasingly widened. The per caprta income of the
richest country was 220 times the per capita income of the poorest country. '

The great paradox is that, despite the fantastic opportunltles brought about by the technologlcal
revolutions of the 20th Century; over one billion people - a fifth of the world’s total population -- live-on
a daily income of less than one US dollar. - This was the standard of living in Western Europe and in the
Unlted States two hundred years ago (World Bank 1991).

“The 1980s was a decade of crisis, with ‘worldwide récession: and loss of opportunities for many
developing countries. During this decade, known' as "the lost decade" (ECLAC 1990a), the economies
of most developlng countries in Latin'America 'moved backwards. -In fact, in-1989, the average gross
domestic product per inhabitant in the region was 8 percent lower than that in-1980. . Therefore, as
regards the standard of material wellbeing of the Latin American population, it can be stated that the
1980s represented a period of marked recessron (For some characterlstlcs of "the lost decade" in Latln
America, see Appendix 1.) ' !

Thus, these countries entered the 1990s with the burden of the recession of the 1980s, an enormous
foreign’ debt, - limited' accessibility of their products to-international markets, and a series of unsatisfied
civil requirements.  But this decade also, ‘witnessed  important political |mprovements which have -
advanced the democrattc process in several of the- countrles in Latln America. :

Current Economic Situation

In 1991, Latin America experienced a slow economic recovery, in most cases, at a modest pace and on
uncertain grounds. .
Despite the still fragile stabilization processes, the major; ‘cotntries in the reglon (Mexrco dhlle'
Argentina, Brazil and Colombia) are operating on new bases: expansion of the export market,.
liberalization of trade, fiscal austerity, a more prudent management of monetary policies, and. greater
resistance to the state’s regulating economic activities. Unfortunately, this .
recovery of macroeconomic variables has been accompanied by greater inequities  and concentration of
wealth, less job stabrhty, and less fiscal resources for; social -expenditures - (ECLAC 1991a) B
" The most |mportant features of’ the current economlc srtuatlon are economrc stabrhzatlon and state
reforms. cee :



Economic stabilization policies have contributed to reduce inflation, especially in countries with high
inflation rates (e.g., Argentina, Peru, Uruguay).

Despite great differences in growth, all economies tend to stabilize. After having reached annual
inflation rates of more than 1000 percent, all countries in the region acknowledge the need for
stabilization in order to achieve economic growth.

Therefore, it can be said that in 1991, most ¢ountries have managed to achreve or are on the way to
achieving macroeconomic stabilization.

During the last few years, a large number of countnes have introduced enormous fiscal adjustments.
These adjustments mainly stem from a considerable reduction of public expenditures, consumption and
investments. On the other hand, the interests accrued by the public foreign debt continue to burden
fiscal budgets to the point that most countries in the region fail to meet their debt service obligations
despite their willingness to comply with the payments.

This situation suggests the need for rapid state reforms and for the transformation of management
structures together with decentralization of economic and institutional activities.

Although there are local varlatlons the common reasons for this situation include:

1. The drsequrllbnum in publlc financing, aggravated by recent restrlctlons and the contlnuous
increase of costs and demands. -

2.,»«;The dlssatlsfactron wrth publlc management negatrvely affected by the vested mterests of
corporate -groups and by the rigidity of central bureaucracies, which prevents them. from
respondrng to fast changes o o . R :

3 The evident overall meffrcrencres in the reglons economres and the need to improve thelr
competitiveness and make their operatron more ratronal (Martrn 1988) t

These circumstances require decentrallzatlon of decusron makrng to mobrllze resources to overcome
management deficiencies, and to improve the possibilities  of adapting to change and innovation. .

In Latin American ‘countries, decentralization is gradually gaining political ground- although the gap
between policy and. reality is still wide: In their respective. constitutions, Peru (1979),: Chile, (1980)
Guatemala (1985) and Mexico (1991) have introduced reforms favoring decentralization, while Brazil's
new constitution (1988} goes_even further from the point of view of fiscal policy. :

In general, the economies of the region are operatmg with better, balanced publrc sectors and clear :
processes of turnover to the private sector.

On:the eve of the-third millennium, - Latin America is confronted wrth a great economic and social -
challenge: sustainable and participatory .development which calls for decentralization processes tohelp -
strengthen management- activities and-the local use of the-region’s resources. - .

This challenge also demands basic changes. Political democracy, economic llberallzatlon and
stabilization, and revision of the state’s role to allow greater participation of the civil society, should lead
to the economic recovery of the region and lay the foundation for growing equity. :

2.2. THE AGRICULTURAL SECTOR IN LATIN AMERICA -
2.21 Trends and Perspectlves

Latin America faces serious problems of food scarcity, rural poverty and malnutrition (FAO_1989), usually
attributed to high population .growth rates and low.agricultural productivity.

In past decades,  agriculture constituted (although . varying. from country to country) a slgmflcant
component of the Latin American economies. While the industrialization process did not favor



agricultural development, agriculture did contribute to the promotion of industrial dynamism through the
transfer of resources, generation of foreign revenue, food supply, and a cheap labor force (Ortega 1986).

Despite an intensive modernization process started in the 1960s, agriculture in Latin America has
evolved somewhat different from that in other countries. It is only loosely connected with. national
industries 'and services (with the exception -of the main countries of the Southern Cone), and it
concentrates on-a limited -number of agrlcultural commodmes geographical areas and certain types .of
producers.

The crisis of the 1980s has also lncreased the numbers of a: seasonal mlgrant labor force wnth ho other
alternatives for rural employment (ECLAC 1990).

-‘Over the.last quarter of the century, the contribution  of agr«culture to the GOP of Latln Amerlcan
countries dropped, in*general, from-15.percent to 11 percent (see Table 2.1), while rural employment
dropped from 58 percent to less than 30 percent. - It should be borne in mind, however, that contrary to
what happened during the structural transformation processes of developed countti€s, in which the.loss
“of relative weight of agnculture wasa phenomenon that- accompamed economic growth inLatin-America,
a considerable part of that relative loss of importance ‘is due to the labor force s\Mtchmg from agrlculture
to other actlvmes of I|ttle economlc relevance (ECLAC 1988a)

Table 2.1. Agricultural sector: Vélue added by agricultur"e, by chntry, 1960-87 (p"e.rcentages).

t

Percentage of GDP
Country . ' Average ' ‘ .. nannual
1960—69 11970-79 [1980-87 1984 | ‘1985 1986, 1987 | 1988
Argentina 12.9 11.8 13.1 13.7 14.1 "12.9 13.1 13:9
Bahamas n.d. n.d. n.d. n.d n.d * n.d n.d n.d.
Barbados . 20.2 10.1 8.7 9.3 9.2 9.1 7.9 7.2
Bolivia 20.5 18.0 21.% 22.2. 24.3 ©23.8 23.3 '22:7
Brazil 17.5 11.3 10.8 11.3 11.4 9.8 10.8 10.8
Colombia ) 27.2 23.6 22.0 22.2 21.9 21.3 21.5 21.3
" Costa Rica : <1 24.8 ©20.9 19.3 20.5 19.2 .19:1° | 18.8 19.1 -
~Chile . .. ] 9.4 8.6 - 9.2 9.3 9.6 9.9 ‘9.6 9.4
Ecuador . 27.0 . “18.0 15.2 "14.0 14.7 15.7 17.8 17.1
‘Bl Salvador ; 28.0 24,2 ©24.9 1.25.6 24,8 23.9 23.7 1 22.7
Guatemala ) 28.8 27.1 . 25.4 25.5 .25.9 25.6 25.7 25.6
Guayana | - 24.7 19,7 22,3 23.7 | 23.5 24.3 23.0 | 21.6
" Haiti . 44.6 39.0 32.2 ‘1.32.0 32.1 32.5 32.7 ‘32.5
Honduras . - 33.3 27.9 25.3 25.2 25.2 25.0 .25.6 25.3
Jamaica ) ' 10.0 7.7 8.3 8.8 8.9 8.6 ‘8.4 7.6
Mexico i i 13.3 ¢ 9.7 - 8.3 8.4 8.5 8.6 8.6 8.4
..Nicaragua: 25.2 24.4 23.8 24.3 24.1 22.2 21.7 23.8
Panama 16.9 12.9 -10.1 10.1 10.2 9.8 10.1 11.2
Paraguay 34.2 - 29.0 26.1 26.7 "26.9 25,2 25.9 27.2-
Peru 16.1 12.9 11.7 12.2 12.4 11.8 11.5 13.3
Dominican Republic 26.7 18.7 16.5 17.1 16.9 18.3 15.5 15.1
- Surinam : “B.6 . 6.8 8.0 8.0 8.1 7.9 9.0 7.8
Trinidad & Tobago; .|.. :5.3. 4.0 2.9 2.8 3.1 . 3.3 3.7 4.3
Uruguay 11.6 | 10.6 10.5 10.6 11.1 " 10.8 10.4 10.4
Venezuela . 1 5.3 4.8 - 5.3 ‘5.3 5.6 5.7 5.8 5.8
-|LATIN -AMERICA = 15.10. ‘ 11.70 | 11.20 l 11.50 | 11.60 l 10.9 I 11 l,11;40 ]

Note “fi.d. =no data avallable : _ -
Source: BID Progress Econdmica Social en Amerlca Latina. Informe’ 1988.




2.2.2 Forelgn Agricultural Trade

In many countnes of the reglon (Braz:l Argentlna Colombia and, “more recently, Chlle) agricultural
exports make up an important ‘part of the agricultural: GDP. In these countries, the growth of the
agriculture sector depends on the dynamics of foreign demand for its products.. However, - the
contribution of agricultural products to the region’s total exports shows a substantial ‘reduction from 51
percent in 1960 to less than 30 percent by the end of the past decade.

" Agricultural exports consist of a limited number of products directed towards a small number of import
markets with defined seasonal requirements mainly forfruits and vegetables. - ;

© There is a sharp contrast between developed-countries and Latin American countries as regards thelr
terms of entry into ‘the world agricultural trade system. The evident agricultural protectionism - of
developed countries (for example, in regard to sugar, meat, flowers and lately, bananas) has resulted
in price and income instability in producer- countries.

Except for Bolivia and the oil exporting: -countries, agricultural . lmports in the region show a tendency
to decrease. For the region as a whole, during the last twenty . five years, there has been a positive and
increasing net contribution from agricultural: foreign:trade (measured as the difference - between
agricultural exports and agricultural imports). But, at country level, it is possible to distinguish four groups
(ECLAC 1988a)

*

Countries whose posmve net balance turned negatlve in the 1980s (Peru Mexrco)
" Countries which mamtamed a posmve ‘net balance (Argentlna Brazil, Colombra)

Countries which changed from deficit condltlons in agncultural trade to surplus conditions (only
Chlle) , _

*

Countnes whlch remalned net agricultural lmporters (Bolivia, Venezuela, Trinidad and Tobago)

These condltrons carry |mplrcat|ons for food security in Latin America. This aspect is dealt wrth below.

It has been suggested that the asymmetry in agricultural import-export dynamics between developed
and developing countries is due, on the one hand, to the strongly protectionist policies and state support
given to farmers in developed countries and, on the other; to the lack of sufficient support to farmers
in Latin American countries (ECLAC 1989a). There are many reports (IDB, World Bank) which point to
the need for diversifying production and markets, and for entering into global and regional agreements
to remove the trade: barriers between developed countries and the countries in the region.

Finally, it should be pointed out that the Latin American agro-export sector, characterized by its marked
concentration and dynamism, differs from a large Iow-productlwty sector oriented towards the domestlc
market and the production” of foodstuffs.

The ‘agro-export sector includes large national or transnatlonal agncultural enterprises equipped with
modern production, manufacturing and marketing facilities and having high productivity and profit levels,
as well as enterprises with few modern production facilities and. with competltlveness fevels dependent
on the inténsive use of natural resources or a cheap labor force.

The expected agricultural protectionism in developed countries coupled with the loss of comparative
advantages of exports based on natural resources and a cheap labor force, have affected agricultural
policies which made foreign-market oriented production units the sole recipient of support and the source
of agricultural development, while neglecting other basic equity aspects such as self-sufficiency in. food.



2.2.3 Food Security

'Food security is ever more frequently included as a major objective of food policies in Latin American

countries. At FAO's 12th World Conference, it was stated that. "The ultimate goal of food security is to
ensure that everybody, at all times, has physical and economic access to staple food sources.”

' Food self-sufficiency has been the central policy not only in developed countries but also in recently

industrialized countries of Southeast Asia as well which are considered as paradigms of outward growth.

In Latin America, food availability and accessibility problems have increased. Between 1950 and 1980, -
annual regional food production per capita grew by 1 percent, while apparent annual food consumption

.per capita grew by 1.1 percent. This gap between production and consumption was bridged by imports..

A quick review of the situation in different subregions shows that Central America has the worst calorie”
.deficit while the Caribbean is strongly dependent on imported food (Figure 2.1). As regards the Andean
;subregion, there is a great heterogeneity in levels of food consumption and calorie adequacy. Bolivia
‘and Peru have a great dependence on cereals. The Southern Cone countries show homogeneous levels
‘of nutrition and better calorie adequacy. Mexico and Braznl show high calorie adequacy averages which
hlde deep inequities among their regions. :

“Given the trends observed in the evolution: of food secunty, macroeconomic equilibria and a free
‘market do not guarantee that those who lack purchasing power will have access to nutritional essentials.
It will be necessary to make use of resources which are being wasted to improve food availability and
accessibility. Indeed, a large part of the labor force -- both urban and'rural -- is unemployed or "
underemployed; large tracts of arable land are left abandoned; the irrigation’ infrastructure (particularly,’ .
of large |mgat|on works) is operatmg at 50 percent to 60 percent below capacity due to poor
maintenance or lack of repair; average cereal yields are. well below those: attained. in some A5|an'.
cduntries; and animportant part of the agro-industrial sector remains’ idle (HCA 1991).

.Thus, it can. be concluded that the region will have to maximize the potential use of its naﬂonal
reglonal and local resources in order to produce- the basic components of staple diets and increase the
levels of self—sufﬂcnency Some other charactenstncs of rural agrlcultural development in Latin Amenca
are given in Appendlx 2. o ,

'2.2.4 Agricultural ﬁ;oduction Systems |

‘The current agricultural production system in Latin America is bimodal with a sector of modern
-enterprises oriented towards the export market and to the most dynamic-domestic markets that coexist
with a sharply different and larger sector of small peasant units engaged in the production of basic goods
for domestic consumption. '
The peculiar agricultural growth with scarce rural or social development has widened the gap between'
the two groups. Experts in regional agricultural economics point out that the main characteristic of the
last few decades was not agricultural stagnation but the substantial economic expansion of only a part-
of the sector. In this way, a nucleus of modern agricultural actlwty has been developing, with land and
capital concentrated in a small number of enterprises which benefitted directly from public investments
in infrastructure .and from economic incentives and state assistance services (FAO/ECLAC 19886).
Agricultural modernization in a Bimodal and heterogeneous rural environment has deepened the
inequalities, the inequities, and poverty conditions of the peasantry as it has widened the income gap
between the modernized enterprises and'the enterprises which cannot even attempt modernization.
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‘ Whrle total Latrn Amerlcan agncultural productron grew 196 percent between 1980 and 1986 the
agricultural. export ‘'sector grew by 3.1 percent, However, the 65 million poor.in Latin Amenca have not
benefitted from this growth.. On the contrary, it has brought. about more poverty and social atomization
of the peasantry compelling them to actas environmental deterioration agents who cause serious erosion
and deforestation problems (IIAC 1988), or to sell their labor in order to supplement their incomes.

2.2,5 Peasant Agriculture

Peasant agriculture is based on family labor and production is organized according to the littie land
available, with restricted use and management of technological inputs. A peasant unit consumes what
it produces and its aim is the survival of its family group -- qurte different from an entrepr neunal umt
which has the goal of maximizing returns.

From the point of view of land tenure, peasant agriculture comprises a varied group of people: small
Iandowners tenant farmers, sharecroppers precarious owners without title deeds, etc. .

The Latin American peasantry of about 65 million people is almost two-thirds of the total rural Latin
American population and almost a fifth of the total population - of the region (FAO/ECLAC 1986). In some
subregions, like the Andean region, the relative lmportance of the population associated with peasant
agriculture is even greater, while in Argentma Uruguay and Southern Brazil labor-intensive and
productive: peasant units onented towards the market and agro-industry are confined to limited areas.

FAO’s updated estimates show that the number of peasant units tends to increase (at present there
are .some 16 million) and there is also an increase in the population directly engaged in peasant
‘agriculture (75 million). About 60 percent of the peasantry is made up of farmers who are either landless
or have precarious: possession of the land. Lack of access to land .and low productivity account for the
sector's poverty (de Janvry 1989).

Peasant agriculture comprises. 159 million hectares a fifth of the land mcorporated into. reglonal
agnculture This area includes arable land as well as forest areas and land not suitable for Aagriculture.
But, if only the cultivated area is considered; then almost 40 percent (i.e., 60. 5 million ha) is in.the hands

" of peasants.

As for unit size, in the early 1980s, 40 percent of the units (about 5 million unlts) had less than 2 ha.
Persrstent land and water scarcity as well as the trend toward minifundios are typical characteristics of
. Latin American peasantry mainly engaged in food production. Statrstlcs reveal the important share of
peasant agriculture in the food supply of the region. In the early 1980s, small-scale farmers accounted
for 41 percent of the agricultural production destined for consumption and for 32 percent of agricultural
production directed towards foreign markets (ECLAC 19886).

Some examples show that in Mexico peasant agriculture produces more than 45 percent of staple food
products while in Brazil, most agricultural production is carried out in small units (Graciano da Silva
1986). . '

In Chile, there has been a reductlon in the share of peasant agrlculture in the food supply due to the

loss of peasant lands resultmg from the sale of Agrarian Reform piots. . Not only was this loss
. considerable (over 200,000 ha under irrigation), but it also entailed the loss of the more productive
rmgated lands (Echenique and Rolando 1989). However, family agriculture in Chile still. comprises about
30 percent of both agncultural and irrigated lands.
. .The abundant empirical data available show that governmental support to peasantry has been, and
. still is, insufficient. Agrlcultural policies have been biased towards the. medium- and large-scale
producers with a view to attaining capital, technology and market control levels in keeping with the
modernization strategy. ECLAC (1989b) states that "the operational instruments the State has used
~ (investments, subsidies, loans, etc.) have only benefitted 25% of the productlon ‘units, while the
- peasantry has kept on producmg over 50% of the agricultural final consumption goods with very limited
governmental support.” .



The above underscores the economic and social significance of the peasantry. To eradicate rural
poverty, it is necessary to take up the challenge of maklng peasant agnculture a part of economic and
social development through the provision of productlve permanent, and environment-friendly jobs.

* The peasant sector possesses a production and organization capacity which must be enhanced in
order to achieve a more partlcrpatory, equrtable and self-generated rural development

2.3 IRRIGATED AGRICULTURE IN LATIN AMERICA
2.3.1 Regional Distribution
Witer resources and their use

Although Latin America and the Caribbean have much of the world s water resources; they also have
some of the most arid areas. The uneven distribution of water glves rise to dlfferent S|tuat|ons at both
national and regional levels.

The average annual rainfall in the region is about 1,500 ‘mm; 50 percent more than the worlds
average. Nevertheless, there are serious water supply problems " due to the populatlon dlstnbutlon
pattern and the vast agricultural areas located in semiarid or hlgh -mountain regions. ‘

The main geographic system of the region -- the Los'Andes range and its prolongation into the massifs
of Central America and Mexico -- gives rise to three types of water systems in: the watershed of the
Atlantic Ocean and Canbbean ‘Sea (84% of the total area of the regron) the Pacific basin (11% of the
total area); and the area which lacks direct access to the sea (5% of the total area) ECLAC'S Division
of Natural Resources has carried out a Basin Inventory (1990) which descnbes the characterlstlcs of the
water system in each of these three areas (Appendix 3).

'Although information on groundwater availability and on the amount annually withdrawn' is lackrng, the
importance of groundwater use in Latin America cannot be underestimated. The City of Havana (Cuba)
depends ‘almost exclusively on groundwater; in Mexico, 330,000 ha of the Central and Northern Pacific
are irrigated with groundwater, and the vast arid and semiarid regions of Argentina, Brazil, Chile ‘and
Peru use groundwater to make up for surface water deficits. It should be borne in mind that in many
rural communities ‘in the Andean valleys of Bolivia, Peru, Chile, Ecuador, Colombia and Venezuela
mountain springs are the only source of drinking water and lrrlgatlon water for small farm unlts (For
mformatlon ‘on water demand see Appendlx 4)

Irrigation in Latin Aiherica

Over the last 40 years, the world's irrigated land area increased from 95 million ha in 1950 to 220 million
ha in 1990, increasing its share of the world’s total cultivated area to 15 percent Although not evenly
distributed, 72 percent of the world's irrigated land is located in developing countries.

From the point of view of productlon the importance of lrrugated agriculture is even greater: it has been
estimated that the value of crops produced in wrrgated areas is 37 percent of the value of the worlds
total crop.

The relative importance of irrigation, measured as a percentage of the irrigated’ area to the cultlvated
area, is given in Table 2.2 for selected countrles in Asra Africa an Latln Amerlca (FAO Productlon
Yearbook 1990).

Latin America, with' 15.8 million ha (or 9% of its cultivated: area) under irrigation has less than 7
percent of the world’s total irrigated land area. Three fourths of this area are located in northwestern
Mexico; central and northern' Brazil, the Peruvian coast, the central valleys of Chile and in Argentlnas
Andean region (Table 2.3).
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.Table 2.2.. Ratio (percentage) of irrigated area to the cultlvated area of selected countrles in
-Latin Amerlca, Asia and Africa. -

I Irrigated area | - . Cultlvated area . l. |% of 1rrigated area/
Country (*000 ha) 1 % of - ( 000 ha) =~ | % of cultivated area * -
R e -—~ growth. . = ~— growth . -

1974 1989 | T . | 1974 1989 1974 1989

Latin America i - . . o : . L Lo e
Mexico 4,293 5,150 19,96% 23,690 24,710 4,28% 19,34% 22,25%
Brazil - 1,200 . 2,700 [125,00%.-.] 59,100 78,650 33,08% | - 2,03% 0 ..3,43%
Argentina 1,410 1,760 24,82% 34,400 37,740 9,71% 4,10% 4,66%
Peru ’ 1,120 - 1;250.]:-11,61% ;3,185 |- 3,730 17,11% 35,16% .33,51%
Chile 1,240 1,265. 2,02% 4,098 4,525 | 10,42% 30,26% | 27,96%.
Venezuela 211 264 25,12% 3,567 3,895 9,20% 5,92% | L 6,78%
~Costa Rica . 31 118 |280,65% 490 .. 528 7,76% .6,33%; 22, 35%
Ecuador 506 | = 550 8,70% 2,609 2,653 1,69% 19,39% | 20,73% °
Colombia - 290 515 77,59%" 5,102 5,380 S,45% 5,68%: 9,57% -

Agia‘ v ; L o . . :

China .- -, . 41,755 45,349 8,61% (102,017 96,115 | =-5,79% .40,93% : |. 47,18%

Pakistan 13,343 1,622 21,56% "19,553 20,730 6,02% | 68,24% 78,24% |

Indonesia 4,840 7,550 55,99% 19,390 21,260 9,64% 24,96% 35,51% |

Phlllpplnes 990 1,620 63,64% 7,318 7,970 8,91% 13,53% 20,33%

Sri Lanka 77 560 17,40% 1,918 1,901 -0,89% 24,87% 29,46%

Iran . .. 6,000 5,750 | -4,17% 1,690 14,830 1777,51% 355,03% 38,77%

Irag ' 1,550 ‘2,550 | 64,52% 5,280 5,450 3,22% 29,36% 46,79%

Bangladesh | 1,299 2,738, [110,78% 29,133 9,292 |- 1,74% 14,22% 29,47%

. Nepal |, 175 | 943 [438,86% 2,326 | 2,641 | 13,54% 7,52% 35,71%

Africa . B ,

Tanzania 50 153 }{206,00% 4,990 5,250 5,21% 1,00% " | 2,91%

Morocco 1,032 1,265 22,58% 7,630 9,291 21,77% 13,53% 13,62%

Chad 6 10 66,67% 2,920 3,205 9,76% 0,21% 0,31%

' Sudan - . 1,685 1,890 |:12,17% 12,060 12,510 3,73% 13,97% 15,11%
Senegal . 150 . 180 20,00% 4,980 |, 5,226 4,94% 3,01% 3,44%
‘Nigeria i 810 |’ ‘865 6,79% 29,900 | 34,335 14,83% 2,71% " 2,52%
Egypt 2,843 2,585 -39,07% 2,843 2,585 -9,07% 100,00% 100,00%
Madagascar 426 900 1111,27% 2,475 3,092 24,93% 17,21% 29,11%

Source: FAO 1990,

Table 2.3. Irrigated area of selected countries for selected years from 1965 to 1989.

R . ) . Area. {’'000 ha) )
~Country - e - -

‘ i T 1965 |- 1970 - 1975 1980 198477 .7 1989
Mexico i . 3,750 3,950 | 4,529 4,980 5,100 5,150
Brazil 610° 796 1,300 - 1,800:|.7 2,200 | 2,700
‘Argentlna R 1,620 4. 1,700 | 1,442. 1,580 | 1,660 1,760
Chile 1,091 1,180 1,242 1,255 1,257 1,265
Peru 1,060 1,106 1,130 1,160 1,200 1,250
Cuba 493 520 593 762 834 896
Equadqr 450 470 | 509 | 520 537 550
‘" Colombia : . 235 ’ 250 |- 278 <310 322 - .515
ZVenezuela . 225 ' 284 1299 . 315 322 264 .
Dominican Republlc 115 125 140 165 180 225
Bolivia® 75 [ 80 117 140 : 155 165
Guyana o 109 . 118 121 | 125 127 . 130 .
El Salvador 20 20 32 110 110 120
Uruguay’: - o o 35 52 " 57 79 92 110
.Costa ‘Rica : T - 66 .70 78 | 82 . 85 118

| Honduras 26 26 36 61 ’ 84 | 90
~Nicaragua -~ - : "18 29 {- 66 ~80 83 [+ 85
Guatemala o 1 43 1 .. 56 - 61 68 .75 - 78
Haiti 40 60 70 70 70 75
Paraguay 40 53 60 62 EEH 3 BRE B
Surinam 15 27 33 42 45 59 )
Puerto Rico 39 39 39 39 39 33
Jamaica - S 24 |0 24 -31 - 733 w34, 35
Panama ) 18 | .- 20 23 | 28 301 32
Trinidad o 11 15 18 | 21 21 ) 22
Total . 10,218 11,054 12,298 14,085 | 14,920 .. 15

" Source: FAO 1990. -«
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Latin America has diverse irrigation patterns on account of its different climatic, -.geomorphologicai;
technological, economic and sociocultural conditions. By the end of the 1980s, there were 15.8 million
ha under irrigation, which, when compared to its potential, is considerably low. Indeed, the irrigation
potential of South America alone amounts to 160 million ha. Estimates. show that the average annual
potential irrigable land area does not exceed 80 percent of the total irrigated area due to runoff
fluctuations and inadequate on-farm distribution and delivery (Merea Canelo 1990).

As regards irrigation methods, gravity irrigation is practiced, with low efficiency levels, in almost 95
percent of the irrigated areas in Latin America. Sprinkler irrigation is used in only 3 percent of the
irrigated .areas, Brazil being the country which uses it the most.(60-65% of the agrlcultural area uses
sprinkler irrigation). Drip irrigation is not used very much in the region.

The five countries .of the region each of which irrigated more than one million hectares in 1989 are:
Mexico (5.10 million ha), Brazil (2. 70 million ha), Argentina (1.76 million ha), Chile (1.26 million ha) and
Peru (1.25 million ha). They accounted for 77 percent of the trr:gated area in Latin America. More
information on rrngated areas are given in Tables 2.2 and 2. 3 The following general observations can
be made: :

¥ There are countries in which the |rrrgated area is more than 20 percent of cultlvated area and
 irrigated agriculture makes large contributions to the national gross domestic product through

agricultural exports. In these countries (Peru, Ecuador, Chile), lrngated agrlculture is essentlal

for the national economy ‘

In the case of Mexrco irrigated agnculture contnbutes half of the agricultural production, but the
agncultural sectors contrlbutlon to the national gross domestic prodUCt is only 5 percent.

Brazil has undergone fast irrigation growth In 1970, only 800,000 ha were |rr|gated and 20
years later, that area increased to 2.7 million ha. In less than five years (1975-80), the area with
sprinkler irrigation more than tripled. Brazﬂ has the hlghest irrigation potential (48 mllllon ha) |n
the region.

In'some countries there are regions where irrigated agriculture represents a very high percentage
of the cultivated area. The most outstanding example is that of Mendoza (Argentina), which has
labor-intensive crops with a high aggregate value due to their connection with agro-industries.
In the. case of Chile, vegetables: and fruits are grown in the central valley and the produce is
either exported or sent to mdustnal markets here reglonal irrigated agriculture yields forelgn
revenue. P : :

The Andean countries (Peru, Bolivia, Colombia, Ecuador, and Venezuela) show a.marked
contrast- between the mountainous “region (usually known as "sierra") and the -plains
(intermountain valleys and the coast). They have ecological, productive, technological and
sociocultural differences. In the sierra, crops are-grown for domestic consumption- in small
peasant farm units. On the other hand, in the coast or valleys, crops are grown in. Iarge farm
units for export purposes (banana, sugar cane, rice, soya, etc.). The marked difference between
the coast or valleys and the sierra is that the former is characterized by its dynamism, expansion
and high technological level, while the latter is characterized by a relatively stagnant traditional
productlon :

On the coast, large: investments have been made in irrigation and high yields have been.ob.tained‘,
while in the sierra, the lack of irrigation investments brought about food supply deficits (Ecuador, National
Development Program of the Irrigation Sub-sector, FAO 1991).

In Peru, the situation is completely different because the coast competes with the sierra in food
production. Different technological levels, together with the weli-known problems that exist in the
Peruvian sierra, bring about a reduction in its contribution to the national economy.
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2.3.2. Irrigation Developments in Latin America
Imgatlon m Pre-Cqumblan perlods

When the Spaniards arrived in the New World, |rr|gated agriculture was already being practised by the
Incas, Mayas and Aztecas. They had devised their own irrigation technology which was based on strict
crop uniformity, water distribution ‘and-infrastructure maintenance standards.

The Incas, for example, carried out substantial irrigation :development in the sierra. There was a
marked difference between the coast and the sierra: due-to lack of rains, agriculture in the coast was -
- and still is-- dependent on |rr|gat|on while in the sierra irrigation complements rain-fed agrlculture Thrs
srtuatlon caIIed for drfferent productron technrques in-both areas. - :

The Spanish conquest

After the Spanish conquest and: colonization, many irrigation  systems were abandoned and the
centralized management systems of the Incas, Aztecas and other civilizations were replaced by Spanish
“systems. " This situation prevailed' until the end of the colonial period.

After the conquest, the inhabitants of the Andean areas and of the highlands -of Central America and
Mexico “directed their’ efforts towards -goldand silver mining. The staple food these communities
consumed (manioc, maize, tomato potato, etc.), and which were grown in irrigated areas, were unknown
to the conquistadors.

The tropical and coastal areas of the subcontrnent were full of plantations where African people.
worked as slaves. Cattle was raised in the pampas and in scarcely inhabited valleys of the south.

The prlmary export model

Towards the end of the 19th Century, a great expansion in world trade took place and a prrmary export
model was introduced in the region based .on the export of agricultural products (malnly meat and gralns)
and raw material from Latin America to industrialized countries.

The demand from industrialized countries contributed t6 the increase in the export of tropical products
(coffee, sugar, bananas, cocoa) from Central America, the Caribbean countries and Brazil.

The growth of the primary export sector greatly affected the spatial or regional organization of the
economic activity which was organized according to'the commodities to be exported with comparatlve
advantages ‘to exogenous demand (North, D. 1960).

Agricultural growth is dependent on irrigation. Irrigation: contrrbutes to the product|on of food for
domestic consumption in the Andean countries and in the regional economies of Chile and Argentina.

Nowadays,the Latin American countries remain largely exporters of primary . goods orof goods closely
related to primary products. The only exceptions are provided by Mexico and Brazil.

Water management and the State

- The consolidation of independent States in' Latin America towards the end of the 19th Century granted

. *'jurisdiction over water resources and laid the basis for water management. The different constitutions

- of the independent countries’ granted the State the right to intervene in water resources matters.
=*However, most countries inherited the Spanish L.aw which does not leave irrigation exclusnvely to the
State, although it does define water as a public good subject to private concession.:

Through state centralization, water and irrigation acquired new political relevance: water dlstrrbutlon,
maintenance and expansion works and water property.

This shows that Latin American countries considered irrigation to be an activity that belonged
exclusively to the public sector and therefore their governments played a most important role in the
provision of infrastructural services and job opportunities.
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Agricultural modernization and irrigation

Up to the Second World War, the region kept on producing ptimary goods, but deterioration of real prices
affected fiscal revenues which depended on the price of agricultural exports. Thus, an industrialization
or import substitution process was set up in. Latin America.. As this industrialization process was
subsidized by the agricultural sector, the gap between urban and rural areas widened.

The agricultural modernization, based on the Green Revolution, which started in Mexico. in the early
1960s, granted farmers the opportunity to increase food productlon

High crop yields were obtained only when chemical inputs were used and when the soil had a specmc
and timely. humidity. - That is to say, new technologies called for highly trained farmers, skilful in irrigation.
management. This explains why technological upgrading, including that of irrigation, .did not develop
massively. On the contrary, it increased the difference between a highly productive agricultural sector
capable of incorporating new technologies and which benefitted from public investments in irrigation and
technical assistance, and a large sector of small productive units devoted to food production and unable
to absorb the technological package (Gerson, Gomez, ECLAC 1979).

Agricultural modernization has also led to the relating of investments to resources. Those countries
which possess large natural resources and high agricultural capacity and a scarce labor force tend to,
invest in labor-saving technologies (e.g., rain-fed agriculture in Argentina). On the other hand those
countries where suitable agricultural land is scarce and where agricultural production .is attalned only
through .irrigation, priority is given -to investments in irrigation and. soil -adequacy (Soil - Adequacy.
Programme, National Planning Department, Colombia. 1991).

In view of the relative scarcity of resources, agricultural modernization processes should -aim at
strengthenmg farmers’ abilities to achieve the hlghest water use efﬂmency :

Investments in lrrlgatlon development

Since 1965, 250,000 ha were developed every year in Latin American countries and the average annual
growth rate during 1975-80 was 3 percent.

- It.is difficult to determine exactly how much has been invested in lrngatlon works but from the data
provided by the World Bank, the International Development Assoc:atlon and the Inter-American
Development ‘Bank (IDB), an approximation can be reached.

During 1973 and 1985, the World Bank invested US$1,420 million in |rr|gat|on and drainage works
The IDB invested US$1,570 million during 1961 and 1983. Thus, between 1960 and 1985, almost
US$5,500 million have been invested in irrigation at-an average rate of US$200.million-per year. The
average cost of an irrigation project was US$68 million, while the average cost per hectare was
US$2,100- and the .cost per family was US$10,200 (Colmenares Aguirre, HICA 1986).

Real irrigation investment figures may probably be higher because the contributions of Iocal v
counterparts. have not been included in these calculations.

But, in view of the current economic situation, it is highly unlikely that S|m|Iar |rr|gat|on mvestments
will be made in the near future.

With the exception of Chile and Brazil, the loss of dynamism of the economiesof the region during
the 1980s, the weakening of the State and the restrictions imposed on international cooperation and
financing. sources brought about a slow-down in irrigation development.: Chile manhaged. to maintain
irrigation development because of the incentives given to the export of |ts,‘|rngated agricultural- goods.
As for Brazil, it was due.to the implementation of two irrigation programs, PROINE-and PRONI, which
aimed -at- producing basic foodstuffs for domestic consumption, :that irrigation development . was -
maintained. During the 1982-86 five-year period, a great expansion of the irrigated- area was attalned
through the incorporation of more than 150,000 ha per year.
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2.3.3.. Current Situation and Irrigation Constraints

During the period of expansion of the irrigated areas (the 1960s and 1970s) some contradictions started
to build up in relation to investments in irrigation. In spite of the heterogeneity of Latin Amencan
countries they all share similar problems in regard to the investment process: ’

Over-dimensioned water works

The installed capacity of irrigation and drainage is underutilized. “The underutilization of the irrigated
area, common to all Latin American countries, is due to an oversupply of |rr|gatnon and to a part|a| use
of the irrigated area (Grassi, C 1990). : CL

Overvaluation of irrigation benefits

Irrigation projects in Latin America have design and planning deficiencies: while their costs are
underestimated, their benefits are overestimated. In view of the gap that exists between expected
benefits and real benefits, financing institutions have increasingly overevaluated irrigation profitability
(Carruthers 1989). .

irrigation projects are deS|gned and built accordmg to a series of technlcal assumptlons If one of
them fails, so does the system'’s executlon -and operation. The companson between irrigable and
irrigated areas shows the effects of these limitations. In many instances, the nrngated land is half the‘
assumed |rngable area.

The overvaluation of the expected productlon and of the water management capacrty means that
production does not suffice to defray the costs and that the rates of return turn out to be lower than._"
expected. So, although irrigation may increase mdlwdual farmer income levels, the mcreased production
of irrigation projects may not be high enough to cover the costs of diverting scarce resources from other -
sectors to irrigation-based production.

Deficiencies in productivity and profitability

As regards productivity and. profltablllty of productlve units and of lrngated crops the proposed targets
have not been met. The data provided by specific’ projects show that irrigation projects lmproved
farmers’ net income, but the results were 30-60 percent lower than those foreseen during thé ex ante
evaluations.

Profitability problems are caused by deficiencies of irrigation and drainage projects. New projects
without a sound technical base entail higher costs which sometimes cannot be recovered and must be
defrayed. with local resources. There is also a tendency to consider that irrigation has certain
attributes which are not strictly inherent to it. These attributes (redistribution, equity, reglonalb
development, etc.) are considered as targets to be met S|multaneously with production improvements.
In fact, irrigation is directly linked to production increases, and as such it constitutes an important tool
in improving income levels of small-scale farmers.

Marked engineering bias of irrigation projects

As can be seen. from Table 2.4, |arge mvestments have been made in the constructlon of lrngatlon works.
and in on-farm development.
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Table 2.4. Breakdown (percentages) of total irrigation cost by category -of expenditure, Latin:-
Amgrica, 1961-86.

Category 4 .| Estimated cost "Actual cost
' as % of total | as % of total
cost cost
Studies 3 6
Engineering and construction 62 75
On-farm development 28 15
Technical assistance 1 C4
Management and miscellaneous 2 2
Other 1 1
Total 97 103

Sour‘ce:'CoImenares, Aguirre - CEPI—HCA, ‘Costa Rica 1986.

. During this period, large reservoirs and irrigation waterworks as well as water storage and dlstrlbutlon
works were constructed. This physical infrastructure, which at that time had strong political and somal
relevance, did not include supporting services to agncultural productlon such as rural extension, technical
assistance to farmers, applied agricultural research and trade promotion mechanisms.

Profitable and sustainable agricultural production does not depend only on. phys;cal infrastructure or’
on water conveyance efficiency but on extension and training services that will help farmers improve their
performance and ensure higher profits. Thus, it is necessary to set upa system that will help farmers:
improve their performance and ensure hlgher profits. And it is necessary to set up a system that wull'
contribute to strengthen farmers’ management skills in |rr|gat|on production and trade.

Neglect of O&M

Most irrigation projects in Latin America are poorly maintained (Grassi 1990). The lack of maintenance
activities, the serious restrictions on the operating capacity of irrigation managers and the underutilization
of ifrigated areas contnbuted to an increase in malntenance and rehabilitation costs and to environmental
degradation. -

Deficient maintenance Ieads to poor operation; poor operation leads to deficient mamtenance
(Sagardoy 1986).

In view of the serious economlc crisis that the reglon has been confronted with and of current
budgetary restrictions, it is necessary to raise returns on |rr|gat|on investments through rehablhtatlon
works and higher operation and maintenance efficiency.

Durmg the 1980s, foreign financing was directed towards rehabilitation and maintenance works w;th.
a view to improving the performance of existing irrigation system in the reglon '

If the irrigable area is expanded through the construction of new irrigation works, ‘the region will be
confronted with serious equity problems which will jeopardize the overall performance of the system.

Theoretically, it is assumed that operation and maintenance costs include items which are not
inherent to them and that a substantial increase in irrigation charges will automatically render better
operations and maintenance services (Sagardoy 1986), but experience shows that this ‘may not be 50.
Although an increase in irrigation charges may be required, O&M costs must be reduced first. The tariff
structure must be accompanied by adequate institutional changes and improved management capacity.

In order to achieve an effective reduction in O&M costs (65% corresponds to personnel), users must
assume management responsibilities.

16



- 'But it should be pointed out: that due to weak fihancial evaluation mechanisms, lack of budgetary
diagnosis and lack of information on what taxes have been used for, users are reluctant to participate
in the system’s improvement activities.

Lack of adequate supportmg and trammg services

The region suffers from an underutllrzatlon of the potentlal capacrty of human resources. lrrlgatlon water
management did not improve due to-the lack of adequate supporting and extension services. to farmers.

* Failure .to meet the goals of irrigation ‘projects, ‘low irrigation water distribution: and -application
efflcrencres “failure to reach the potential of irrigated areas and increased production brought about hlgher
costs for the national economies of the region (Colmenares, Aguirre 1986). «

- In view of the above, it will be-necessary. to increase the operating capacity 'so-as to |mprove the
: efflolency and “efficacy of the existing . irrigation ‘infrastructure. - Latin America. is' directing |ts efforts
towards improying the operation ‘and maintenance of the existing infrastructure. '

: . This means that current irrigation development must be based on MANAGEMENT and not on physrcal
desrgn constructlon or expansion of irrigation. -

‘Human resources training, technological upgradlng and rnstltutlonal development will make it possible
to improve |rr|gat|on performance.::

Through “training, small-scale farmers will be able to achreve effrcuent and orgamzed |rrlgat|on
management, and irrigation managers will be able to improve their management skills.

Although these situations developed during 1985- 80 no efforts were made to rectrfy them They have
persrsted and contributed to the discredit of irrigation. -

But investments in irrigation projects with uncertain rates of return contlnue leading to srtuatrons
descrlbed earller (Bertranou 1990). Some of the possible reasons for this are: : :

* Pro;ects are supposed to help small-scale and medium-scale farmers. This reason is often given
to justlfy support for projects with low rates of return. Sociopolitical considerations can, in certain
cases; have a high degree of rationality. - But if these projects have no assurance of a
:correspondlng subsrdy, they become mrsleadmg aid for the weakest which is exproprlated by the
strongest

“In several mstances vicious cycles have- developed that are drffrcult to reverse, and brlng
' =negatlve feedback on irrigation investments. Through misleading signals (subsidized prices for
inputs .and/or products of agriculture) communicated to the market and to decision makers,
unreasonably high expectations of the profitability of investments in irrigation have been
maintained. In turn, these have generated greater output levels, which have a depressive effect
on prices, But the political pressures generated to raise prices for agricuiture (for reasons of
income dlstrlbutron or reglonal development) have reinforced -the feedback loop of this vicious
:cycle : , S . ;

The unwreldlness of the multiple-purpose and gravity irrigation prolects is one of the causes for

the exrstence of an excess supply of irrigated land and the relatively ‘underutilized capacity of

water stored for irrigation purposes. it is not that this type of project with large economies of

scale should be fundamentally justified by the energy it generates. But at the same time, they

are’not marginal projects when evaluated from the point of view of irrigation. - The subject of the

unwreldrness of gravity irrigation projects -- in contrast to the use of groundwater (wherever this
o eX|sts) - should be analyzed .

: 'ln general there is a blas among admmlstrators and politicians in favor of large engmeermg
projects: “They display a lack of understanding in operations and maintenance of less impressive
- investments, and tend to underestimate their value. The appeal of a newly completed grandiose
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.+ public works project and the crowmng bronze plaque WhICh rmmortallzes it are werghty factors
- difficult to overcome. : ATRERt

*  The pressures of the companies involved in the construction of large infrastructure works can
also influence decisions. This is less true in periods of economic recession.

At the end of the 1970s international financing institutions began to question the benefits of irrigation
investment projects due to-the negative results that expert evaluations. yielded, and concluded that
infrastructure development did not run parallel to management and human.resources development.. -
Action-oriented recommendations were proposed for irrigation: management at the United -Nations
Conference on Water held .at Mar del Plata; Argentina, in 1977... The recomimendations . stressed the
need to improve existing irrigation systems and their administration, before undertaking new irrigation
projects. - Efforts-in -this direction. should focus. on: funds: earmarked- for operation. and maintenance,
participation of small groups of water users in experiments, better training-and. extension services, and
political priority to irrigation (ODI.1978). These recommendations- are still relevant today. - ::
International -organizations have recommended that priority be given to human resources training in
irrigated agriculture. During the last twenty years, large investments were made. in-irrigation and
drainage infrastructure but little attention was paid to the most important resource: the people in charge
of operatlng, malntammg and using those systems (World Bank 1990) N o

2 4 IRRIGATION INSTITUTIONS IN LATIN AMERICA
2, 41 Some General Characteristics
Forms of government and water management

Irrigation water systems in Latin Amencan countrres have drfferent charactenstlcs from the point of view
of both their legal and managerial organization. Argentina, Brazil, MeX|co and Venezuela have-adopted
federal constitutions, and the rest have opted for unitarian forms of government: this difference is critical
for irrigation management systems. In unitarian countries, water management is exercised either by the
central executive power or by national decentralized or autonomous ‘agencies. In federal countries, while
some still maintain centralized water management systems, others grant broader powers tothe province
makmg up the federation (Lépez J 1976) : &

Legal princlples
Latln Amerrcan Iegal systems uphold .a number of principlés on water resources which constrtute both
the framework and the basis for water management The two most important principles in irrigation water
management in the region are:
* Waters are of publrc domain: This legal and polmcal crltenon may be consrdered the rule in the
matter . .

Granting of special or exclusive rig’hts:.«‘The state’s discretionary power to grant exclusive water
rights to certain persons -- whether public or private -- through administrative proceedings
(concession, license, permit, authorization) is widespread -in Latin: American legisiation
(INCYTH.CELA 1976). This, however, does not mean that, in practice, there have been no
private water appropriations. -In this regard, it is worth mentioning that Brazil and Ecuador are
confronting serious. problems in attemptrng the legalization and - lnventorymg of. exrstlng
concessions and private uses.
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Water management systems

Desplte constderable dlfferences among the countrles of Latm Amenca three basuc water management;.a
systems may be identified: o

. *  Systems with humerous public.(and, sometimes, private) agencies and little éentral coordination
(e.q., Argentma Bolivia, Colombia, Chile and Venezuela). :

* Systems with centrally coordinated pohmes but responsnbllmes dlspersed among different
mstltutlons as regards specmc water uses (e.g., Brazil, Costa Rica and Peru). S

* Systems with a central water management agency “and Iuttle if any, dispersion of functlons
whether for specific or regional uses (e.g., Ecuador, Honduras and Mexico). (ECLAC 1989c).

Types of irrigation systems mahagement |

Table 2.5 is an attempt to illustrate, in an indicative way only, the different types of irrigation systems
management encountered in the region. At first, distinction has been made according to the ownership
of the physical infrastructure. The role of the private sector in irrigation development is much more -
important in Latin America than, for instance, in Africa or Asia. As can be seen from Table 2.5,
approximately 40 percent of the irrigated area is equipped with public systems, while on the remaining -*
60 percent the infrastructure is owned by private enterprises or associations. There are however ™
considerable differences between the countries of the region.

Table 2.5. Types of irrigation systems management in selected Latin American

countnes o
A Public Systems Private: Systems
Irrigated e
‘" area Public Joint management Users’ ‘Enterprises
(000 ha)’ management! ' (state.and users)? | association. management®
management®
(%) (%) - 1w [ (%)
Argentina 1,750 10 60 - - ) . 30
Brazil ’ 2.700 5 o ) ' 95
Chile 1.260 . 80 20
Colombia 520 15 15 .70
Ecuador 550 20 70 10
Mexico 5.150 55 30 15
Total . 11.930 37330 1.130 2.940 ’ 4.530
% 100, - | 28 , 9 - ' 25, " | 38

i

Notes: ‘
"The ‘irrigation infrastructure is owned by the state and managed by state agencies

*The irrigation infrastructure is owned by the state and managed (jointly) by |

state agencies and users’ associations.

*The irrigation infrastructure is owned and managed by user’ associations.

“The irrigation infrastructure is owned by the private sector and managed by enterpnses or
individuals,

"Source: FAO 1990.
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Ownership of infrastructure is an important attribute in the management of the system. in Colombia,
for instance, the government, through HIMAT, has the right of veto over the budgets of the Water Users’
Associations.” The rationale is that the government is the owner: of the infrastructire and wants a
guarantee that the system is properly maintained. Such a right of veto is inconceivable if the
infrastructure is private property.

~A'second distinction concerns the responsibility for ‘operation and maintenance of the system. Here
also there are large differences between the various countries. ' :

Enterprise ownership and management dominate in Brazil and Colombia. In Brazil, the strong
production cooperatrves in the south of the country are rncluded in the category of enterprrse
management.

Association ownership and management domrnate in Chile and Ecuador though the agrrcultural
production systems differ considerably.

Joint management ‘of public' owned systems is'widely encountered in Argentina. '

In Mexico, over half of the irrigated area is under public systems, and also managed by pubhc
agencies. There is however a rapid transfer of responsibilities for operatron and malntenance to users
organizations.

It should be stressed that Table 2.5 is only indicative in nature. In reality, thmgs are usually mor_e
complicated than the four categories distinguished here suggest. - ‘

2.4.2 Water Users Assocratlons in Latm America

The main characteristics of users' associations in the region are set’ out below (Solanes 1979)
Emphasis is placed on certain countries because of their representatrveness

Forms and modes of user participation

In Latin American countries, users may participate - at different levels: in policymaking, in public
management agencies, or in field activities carried out by agencies made up exclusively of users.

in Mendoza (Argentina), users participate directly in the Canal Inspections and lrrigators’ Commissions.
Through the General Irrigation Department, users are also involved in water policymaking and water
management in general. In Chile, ‘users may participate in users’ associations, but not in the state
agencies. . The Mexican user is a member of an Irrigation District Board of Directors, where he interacts
with public officials, but he has no direct involvement in the Central State Management Agency.

In the region as a whole, user participation at the policymaking level is formalized through the political
processes. In a number of countrres the irrigators are a significant political pressure group

Type of assoclatron

In Latin American countries, users may be members of associations with or without legal approval.
Legalization is important in guaranteeing the sound management of such associations.

In Mendoza (Argentina), users’ associations are of necessity created by law and governed by public
law regulations. Users’ associations in Chile, on the other hand, are private entities but the law grants
legal capacity to the Canal Users' Associations. In. Mexico, users participate in public law entities, most
of them without legal capacity while in Peru users are members of Iegahzed publlc law assocratrons

Creation and membershlp of users’ assocratrons -

In Mendoza, being an irrigator implies membership of a Canal Inspection. In like manner, every irrigator
in Chile becomes a member of an Irrigation Community just by holding a water right; but the.creation of
a Canal Users' Association follows formal procedures and has to be approved by the Executive Power.
Irrigation Districts in Mexico are created by the States and users are bound by law to become members
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of the users’ associations. An |rr|gator in Colombia, on the other hand is free to Jorn or not join a users’
assomatron I : D ,

Management organrzatron and decrsron-makmg power

The most frequent organlzatlonal pattern in the reglon provides for-an executlve management body and
a deliberative body (Chile, Mexico); sometimes there is also a control organ (Mexico, Colombia). In
Mendoza the different functions are performed by the Canal Inspector.

There is a tendency towards guaranteeing the rights of small-holder irrigators ("one user, one vote")
regardless of the size of their holdings

Objectrves, functrons and powers of the assocratrons

Users’ assocnatlons perform -- srmultaneously or separately -- three basic functions: dellberatlve confhct-
solving, and executive or managerial functions.

Users' associations  in Mendoza carry out the following activities: water distribution among members,
control of water use, de facto settiement of conflicts, canal cleaning and maintenance, and preparation
of the association’s budget. In Mexico, users’ associations are different in that they participate in the
decision-making processes- of the central management: agency. This is evident in the lrrigation District
Board of Directors, which helps to define irrigation and crop plans, promotion actions, budgets, etc.

Associations’ relatronshrp wrth the State

Users' assocratlons still fall-under the States Water Admlmstratlon and therefore, are subject to its
regulations. The State is responsible for budgetary (approves yearly budgets), administrative (approves
number and type of personnel) and technical (approves major works) control. Furthermore, the State
is empowered to appoint an intervenor-when the associations fail to meet basic targets or. they are not
efficiently managed. : . ‘ :

2.4.3 Training in Water Management

As already mentioned, funds for investment in irrigation systems: are becoming more and more difficult
to obtain. Latin America needs to increase or, at least, maintain crop yields and the benefits of the
considerable investments made. And this |mphes operatmg -and maintaining |rr|gat|on prOJects more
efficiently (World Bank 1990)..

Expenences in different countries show that the attainment of these objectives hmges on the |rr|gat|on
agencies' capacity to adapt to changing circumstances (such as crop diversification and environmental
problems) and ensure that their irrigation systems remain efficient. -

.. One of the greatest challenges to both formal and-informal irrigation institutions erI be the efficient use
of their technical and managerial resources. This capacity will be maximized. only when training is
explicitly included as the integrating function of all irrigation activities.

ECLAC has conducted numerous studies on the integrated management of water resources (including
irrigation) together with several regional institutions (CIDIAT, INCYTH.CELA, etc.).

The conclusion that can be made is that there is a general deficiency in the administration of water
management institutions. The evolution of water management institutions has failed to keep pace with
the growth in water demand. It has now become mandatory to improve the quality of management,
regardless of the administrative system (ECLAC 1989).

The objective of improved management, together with better cooperation among the water
management agencies from different countries, will only be attained through deliberate actions at regional
level to promote the training of all groups involved in water management.
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The report of the "Expert' Committee -on Training in Managément . Projects and Water Resources
Systems" contains an estimate of the demand for training in water management in the region. It also
evaluates conditions in order to draw up and carry out a training program on water management in Latin
America. (It should be noted, however, that the study was not directed at training at the user level.) The
methodology adopted for the report consisted of a survey of water management training needs during
the 1985-87 period in eight countries in the reglon Argentrna Bolivia, Brazil, Costa Rica, Guatemala
Nicaragua, Peru and Venezuela. .

Provision of training

The analysis identifies training activities conducted by sectoral institutions. And the main conclusion is
that although there are both academic and nonacademic institutions involved in water management,. the
present situation is far from the ideal of integrated water management tralnlng The followmg examples
illustrate the point:’ , : S e

~*+"During the period- under consideration, only one institution in- Central Amerlca carned out a
- -trammg program on water management prmcrples for its professronal staff -

* Venezuela is the only country in the survey where water agenmes have therr respectlve tralnlng
© departments. /

* Except in the case of the Center for Water Economy, Law and Management (CELA, INCYTH)
and the Andean Regional Center (CELA, INCYTH) in Mendoza, Argentina, there are-no
institutions providing integrated water management training in any of the countries in the survey

' (CIDIAT in Venezuela mcorporated ‘integrated management onIy in 1989)

As none of these institutions is in a position to undertake training acttvmes separately wuthout serious
restrictions, 'the report recommends setting up a Cooperative_Network for a regional trammg system
which could take advantage of the existing infrastructure and institutions. ’

Demand for training

The study on the demand for water management training consisted of an analysis of training activities
conducted in the 1985-87 period (exphmt demand) and the |dent|f|cat|on of future trammg needs s0 as
to'estimate potential demand.

" The present situation points to a true’ need for training in the mtegrated management of water
resources among the different institutions. But this demand has a special characteristic in Latin Amerrca
|t is'in a'latent state. This is so because it is not manifest in specific budget allocations.

“Integrated water management is'a new field for training in the region. Surveys predict a discrepancy
between its existing training institutions and the potential demand for training. There is a'need to'pool
efforts to define an integrated water management program and to marshall exrstlng resources through
the said Cooperatrve Network.

22



3. Main Issues Related to
Irrigation Management

Within the context of the structural reform processes (discussed in the previous chapters) in which the
agricultural and irrigation sectors participate, the focus should be on the following issues, which are the
most important issues related to irrigation management.

3.1 THE TRANSFER OF IRRIGATION INSTITUTIONS TO USERS’ ASSOCIATIONS

All the important countries with irrigated agriculture in Latin America are carrying out some sort of
program for the transfer of irrigation responsibilities to users’ associations.
Turnover processes - are influenced by. the characteristics of the respective countries.

Argentina

In Argentina, there are different types of water management organizations: private associations with their
own infrastructure and entrepreneurial management, decentralized management bodies at provincial level
and federal public systems with centralized management. It is-in the last type that efforts are being
made towards implementing - a turnover process, but so far it lacks political decision maklng and a clear
methodology.

The case of Mendoza (decentralization at provincial level) constitutes a clear example of a successful
management system based on a horticultural/industrial model with great potential for improvement. The
irrigation infrastructure belonging to the State is managed jointly by the State and the users through a
complex system. of representation in:management. councils, payment for services and distribution of
responsibilities. At present, the challenge is to lmplement reforms to lmprove the mtegrated management
of water (Chambouleyron 1989).

The case of Mendoza is an interesting one because of the vanety of state-user relationships in
different disciplines (economics, management, law, sociology, finance) (Llop. A.,.Bertranon A.. 1989).

Brazﬂ

.In Brazn there are large domestlc varlatsons in turnover processes The efﬂcnent rice. growers of Santa
Catarina and Rio Grande do Sul -- organized in powerful associations -- and the competitive farmers of;
San Pablo (under Japanese: influence), organized in the COTIA and expanding to other parts.of the
country, have little in common with the farmers of the northeast, who are faced with problems of land
tenure, low technological level. and poverty. - The private irrigation boom in Brazil during the last decade
was due to: ‘ :

*

An unsatisfactory domestic food demand..-
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*  Credit availability for rural electrification and purchase of pressurized irrigation equipment.
* A growing economy with reasonable domestic agricultural prices.

The present economic crisis has slowed down this process but it has not eliminated the initia! drive.
Within this context of private irrigation development, traditional public irrigation, carried out by
CODEVASF, DNOCS and the former DNOCS, has lost importance and now comprises only 5 percent
of the countries irrigated area, and it is found only in "difficult’" areas such as the northeast.
In these areas, irrigation has to undergo the problems involved with Integrated Rural Development in
which situation the turnover of irrigation institutions to users’ associations is difficult to achieve.

- Chile

In Chile, turnover processes started some ten years ago. The changes in water management policy are
the result of a series of innovations. Among these innovations were:

* The reform of the Water Code.
- *_ The creation of the General Water Department.- X : : i
*  The setting up of the Natienal Irrigation Commission and. the lrrigation Promotion Law.

As a result of these reforms, the State is no longer responsible for water management but for rts
supervision. The turnover process can be considered successful.

The most talked about reform concerns the establishment of a water rights market. Although water
is still considered a public good, once the State grants a water right, it becomes a private good which
can be freely sold. - Nevertheless, since there has not been a substantial amount of water rlghts
transfers; it is difficult to know the price of water on this "market.” ' :

What is most important from the point of view of irrigation water management is that the Water Law
defines three types of users’ organlzatrons

* De facto water commumtles when there is more than one-user |n the system.

* »‘;Irrrgatlon canal, dralnage or water users’ assocuatlons WhICh may be: formally set up and-are
“managed by a board of directors elected- by the users. ' This type of association- must be
authorrzed by the Genera| Water Department RS Lo S

Water watch committees, the hlghest level of organization in a system They are respon8|ble for
the management of a whole system which comprises different users’ associations. These
committees are also managed by a board of directors elected by the users.

The law sets out that users’ associations are responsible for water management and water work
maintenance within their jurisdiction. . Wlth the exceptlon of the La Pa/oma Reservoir, the |rr|gatron
mfrastructure belongs to the users. -

Chlle has the most advanced turnover process ln the reglon It has two |mportant characterlstrcs
ek The farmers know how to manage the water (lrrigation has exrsted in Chile since the colonlal
period).

*

The irrigated agricultural sector has a high profitability.
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Colombia

In C'olornbia,r the'tur,nover p,rocess has i_nteresting .pecutiarities. Colo.m_hia has entered into an i_nstitutional L

agreement with the World Bank under which it has undertaken to carry out the turnover process through-
a loan granted by the Bank.- The governmental agency in charge of promoting and constructing large-
scale projects is HIMAT and regional corporations will undertake the construction of small-scale projects.
This program, which contains a plan for rehabilitation and expansion of irrigated areas, has been in force
since 1980.

In a recent (1991) document issued by the National Planning Department on a Land Adequacy
Programme for the period 1991-2000, the government . ratified its intention to promote agriculture in.

general and irrigation:.in. particular.. To this .end; the government will provide the funds required to ...

implement expansion projects, aiming at recovering all investment costs without subsidizing O&M costs.::
Rehabilitated projects, as well as new. ones, should be turned over to the users under the. followmg
conditions: ”» , . . : ‘

- * The association to which the systern is.transferred_ must bear O8M costs. . .+
*  Users must ensure that the equipment i's“in good working condition.
* Th‘e transfer can be.achie\:/ed‘only if 60 percent of the users‘agree on it..

The World Bank and the government have agreed to invest US$450 mllllon in 250 000 ha for a 6-8 year
period. . :

Ecuador T iy

Ecuadors turnover process Iacks pohtlcal and mstltutlonal deflnltlon At present, 70 percent of the
irrigated area belongs to private companies or users’. associations: Historically, water was appropriated ..
for agricultural use and no conflicts arose as long as water was abundant. .

But, starting in the 1950s, the growing demand for water brought about problems of water use WhICh
were exacerbated by population growth and the subdivision of land with water rights. Ali this led to the -
promulgation of a new law, based on the principle that water is a public good, whrch has made it
possible to start a new era of users’ organizations. .

It should be pointed out that in accordance with-the Water Law, there are over 3,000 Water Boards

INERHI is currently engaged in arranging irrigation concessions and in making a users’ mventory with
ORSTOM support.

In Ecuador, irrigation system management entails knowledge and organization and rehabrlltatlon of
irrigated systems; turnover is less important. . (There are two excellent reports on. irrigation water
management. FAO/World Bank 1991; Whltaker M. and Alzamora, J.)

Mexico

The case of Mexico is of great relevance because it has the largest irrigated area in the region.. It has
traditionally had a centralized water management agency which played a major role in irrigation
management, and since the Mexican revolution, large tracts of cultivated land are publicly owned: .

During the last decade, privatization processes brought about great changes in the Mexican economy.
The amendment of Article 27 of the Constitution started the privatization of land, which allowed the land
to be rented, sold or otherwise used. As a result of these changes, the amendment of the water law got
under way and an irrigation district turnover policy is being implemented (Trava, J 1991; Palacios Velez,
E. 1990).
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In order to make up for food deficits, the Mexican government depends on irrigated agriculture.
Agricultural production must be increased, and this increase can only be achieved through increasing
the irrigated area. ' But to do so, water ownership restrictions must be removed.” This objective
constitutes quite a challenge because, traditionally, the operations of irrigation districts was subsidized
by the state. The impact of the Article 27 amendment upon small-scale agriculture is hot yet known.

Peru

Peru has contributed to the development of irrigated agriculture in Latin America. The turnover of water
management responsibilities to users’ associations dates back to 1989 when the water management was
legally handed over to the Board -of Users.

While in Chile the agricultural sector had great potentlal for expansion and in Colombia and MeX|co‘
turnover processes were carried out with international financial assistance, in Peru turnover took place:
in a rather abrupt form and at a moment of great economic upheaval.

The situation in Peru is as follows: in the sierra, irrigation- has always been managed by the users
because the state’s participation was restricted; in the coast, Iarge mvestments have been made but the
users’ have had little participation” in managerment. -

But there are regions in which alternative, outstanding systems have been developed. Such is the
case with Jequetepeque district where the systems are operated by third parties.  In this region, the
irrigation charges have brought about a tenfold increase in the income levels of the associations.

‘Nongovernmental organizations are also participating in this process. In Lima, the GPER (Permanent
Group on lIrrigation Studies), together with the universities, other NGOs and some governmental
departments, is working on the design of irrigation policies.

It is necessary to strengthen the abilities of users’ associations in water management, increase their
participation, improve communications with them and provide them with technical assistance. R

The turnover of irrigation responsibilities to users’ associations is something common to all irrigation
systems in Latin America. The main aspects to be taken into account in the transfer’ process are:
obstacles -to the transfer process; impact of the transfer process and the need to devtse a fotlow-up and
evaluatlon system for thls process

Obstacles to the transfer process

*

" Administrations: the turnover process depends on the'willingness of publlc departments to hand
- over responsibilities for water management and on the capacity of users’ associations to assume
thése responsibilities. This aspect calls for an organizational analysis which should be dealt with
separately
> Proﬂtablllty:' this aspect is \'/éry important and is discussed in 3.2.
Impact of the transfer process
There are three types of impacts that should be analyzed:

Impact on the system’s efficiency

tmpact on mcome distribution, spemally on small-scale irrigation systems. '

Impact on enwronmental sustalnablllty |
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Monrtormg and evaluation . .
The turnover process must be monltored regulated and evaluated by the state so as to achreve the
objectives. sought. The state must also. help those who are left out of the system.

32 PERFORMANCE OF IRRIGATION SYSTEMS

In. Latln Amenca only afew techno economic: studres on rrrlgahon performance measurement have been:
carried out. | oy

-~ The countries which have conducted thls type of study are Mexrco and Argentma in MeX|co the
studies. were conducted through. the: Secretariat. of Agriculture and Water Resources, the National
Institute of Forest and Agricultural Studies, the Mexican Institute of Water Technology and the Post-
_graduate School of Chapingo. In Argentina, studies were carried out through INCYTH (National Institute
- for Water, Smence and Technology), which has two regional centers located in Mendoza, the Regional
Andean Center and the Center for Water Econom|cs Law-and Management. The latter is the only
agency ,in..Latin. America which has carried - out sociological studies on water. resources and the
environment. Both centers are, closely .connected with the National University of Cuyo.

During the international workshop on performance measurement in farmer-managed rrngatlon systems
organized by IMI and INCYTH, only one paper on application efficiency was submitted (Chambouleyron
et al. 1991). This paper discusses physical variables, such as crop type, and mechanization,
infrastructure and organizational variables. These studies are of the utmost importance to all irrigated
areas of Latin America since they constitute the basis on which decisions are taken to improve irrigation
performance '

“This type of study should be promoted as its usefulness has been proved by the information generated
in studies organized by these institutions and by IIMI. The conclusions of the workshop ‘that was held
in Mendoza constitute an excellent, base on which a research program ‘could be undertaken. .

One of the most important tasks in improving the performance of irrigation systems is efﬂcrent
operation and maintenance. This.task, compared with the construction of new irrigation work, is. held
in low-esteem, and .this is the reason_why O&M and the personnel devoted to it are: assigned a low
hierarchial level. In view of this low hierarchial level, the funds allotted to O&M are always rnsufflcrent
Although great efforts have been made to demonstrate the iimportance of O&M (World Bank, lClD 1989)
they have proved relatively ineffective.

Though irrigation is a many-sided activity, it is mainly an economic activity which must yield positive
economic results; that is, it must be profitable.

In the previous section it was pointed out that one of the main requirements for turnover is the
system’s profitability. If the system is not profitable, efficient management and successful turnover will
not be achieved. Otherwise, what is turned over is poverty.

Special attention should be given to, thrs indicator due to the many hldden subsrdles that exist in this
sector. These subsidies should be taken into account if a successful turnover is to be attained. Irrigation
agencies should regularly carry out studles on economic policies in irrigated systems which should
include an analysis of irrigation water costs (FAO 1986)

This aspect was given emphasis because of the "economic -adjustment” which the countries of the
regron have been forced, to undergo

3.3 IRRIGATION SYSTEMS MANAGEMENT

ThIS area rncludes studres aimed at analyzrng the complex relatlonshlps that exist, at water dlstrlbutron
and allocation levels, between water supply and demand for different uses and users.
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These studies will provide the models required for an lmproved management of irrigated systemsi-..

It should be.pointed out that these studies have been carried out by research institutions and not by
administration: |tself Such-studies will be profitable if and when a clogé r latlonshlp exists between the -
administration and- the research institution. But very often, these studies: are based on the objectives: of
the research institutions and its researchers rather than on the needs of the administration and
managers. This results in models which are never used and it becomes necessary to analyze it to find
the causes which prevent the use of the model. First of all, the demand for the study and its contnbutlon
to a minor irrigation system must be established.

It is the administration which has to define the objectives of the study. If it cannot do it and the
objectives ‘are fixed by other agencies, it is most likely that the models generated by the study will never
be used within the administration. Thus, if an administration is unable to define its objectives and -
requirements, it means that it does not know itself. It is then lmpe‘ratlve that the organization- and its
performance be analyzed pnor to undertaklng other studles In thls way, these studles wrlI prove to be -
more useful.

" The countries of the region have ekpressed interest in studies on reservow management conjunctlve :
use of surface water and groundwater, depletion and salmlzatlon of aqunfers and macroeconomlc models
on ‘water realiocation due to changes in crop patterns.”

Finally, some models require a lot of data, but the critical ‘economic 'situation of these couhtries has
prevented them from collecting the required lnformatlon Therefore the development of models wnth low
lnformatlon demand is strongly required. ' : ‘

3.4 INTEGRATED MANAGEMENT

In section 2.3.3, the characteristics of the current situation and irrigation constraints in Latin America
have been described. It is difficult to describe a situation common to all countries of the region since
the state’s participation varies from'country to country, although there lS a tendency towards shlftlng its
management role to a supervisory role.

' However, most water management systems lack integration and focallzatlon of activities. Integration
is a process which aims at achieving higher coordination, avoiding duplication of efforts and controlling
the unproductive competition between different organizations. Focalization' refers to the direction: whlch'—
integration processes should take in order to'reach the most vulnerable social groups:.

Examples:

1. Lack of integration between economic and social policies: In section 2.1, reference is made to:
the difficulties faced in achieving growth with equity. If the socual pollcy is defined as an equxtable
development ‘process, the' economic policy should contain ' the corresponding distributive
components. The amendment of Artlcle 27 of the MeXIcan Constltutlon lS a Clear example of the

‘ -'need to correlafé’ economic’ policies W|th soc1a| pohmes : -
2. Lack of coordination between administrative units: ‘Water management in Latm America is very
much dispersed within the state’s bureaucratic system. It is common to find many ministries
engaged in water resource matters. The most common case is that of the Ministry of Public
Works and the Ministry of Agriculture, the former with a marked engineering bias and the latter
with a production bias. but both sharing water management deflciencies

3. :Lack of coordination within a single sector. Many countries, such as Argentina, Brazil, Colombia
" and Ecuador, have federal regional and state agencnes engaged ln the management of lrrlgated
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* areas. Since these agenmes strive to survwe under great economlc restrlctions management'
deficiencies occur. o

4. Lack of coordination between international agencies and NGOs: In many Latin American
" countries, NGOs have developed greatly. Although their contribution has, in most cases, been
beneficial, it is necessary to coordinate efforts and focalize activities within a common strategy.
Otherwise an admlnlstratlve dlspersron will take place and the state’s superwsory role W|II be
‘weakened. S g ~ ‘

This brief diagnosis is applicable to the public sector in general and to some irrigation associations in
particular. Latin America is undergoing great changes in its public sectors and in this respect adequate
irrigation system management is of the utmost importance.

Although irrigation. managers are very much concerned about turnover processes, such processes
cannot be made efficiently without an integrated management of irrigation systems.

The fact that rrngatron associations have their own sociocultural features, use different technologies-
and operate under different regional conditions calls for: the deSIgn of spec1al |rr|gat|on water
management techniques suitable to each particular situation.

3.5 INTERNAL MANAGEMENT OF IRRIGATION ORGANIZATIONS

With regard to the overall management of water resources (relationships between different

organizations), Latin America is currently concerned with the internal management of irrigation

organizations. ' I A
In addition to the turnover process which necessarily entails a physical reduction (less personnel) ,

irrigation organizations must be strengthened through ‘an efficient decision makmg system. !
The components of 1rngat|on orgamzatlons that affect decision makrng are:

*

The organization operates as a r|g|d and statrc entlty whrch has not been able to adapt |tse|f to
‘ ever—changlng condltlons

_ Due to lack of mcentlves users: do not partrcrpate in the decrsron maklng process.
vtnformatlon within the organization is scarce and the- exrstmg |nformat|on is seldom used. -

The objectives of the organization are not clearly deflned and, in some cases, members do not
know what these objectives are about.

The members of the organization are not well-acquainted with management techniques.

As regards this last item, it should be pointed out that since the budget is the instrument by which
resources are allocated on the basis of certain political priorities, it constitutes a basic programming tool.

In this respect, there are many budgetary deficiencies (Braveli 1989):

*

There are no institutional or organizational regulations to compel all members of the irrigation
organization to participate in the preparation of the budget.

*

In general, new budgetary reallocations cannot be done.
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There are no.control mechanisms that permit the identification of activities, the people responsible
for their execution, and the sector in which they are carried out. This is why it is so important to
devise an information system

. As the budget is an mstrument whrch has not been legitimated by management polrtrcrans it does
not possess the power to limit the ever—rncreasmg demands.

The performance of an organrzatlon cannotbe improved wrthout a budget because it expresses, in a
rational way, a set of political priorities.

3.6. LEGAL ISSUES
Most Latin American countnes whrch have Iarge 1rrrgated areas (Chrle Peru, Ecuador Brazrl and. Mexrco)':’
have passed new water laws . Demands for technical assistance to analyze the impact that these legal
norms exert and/or for reforms that should be undertaken to improve their use and fulfillment have been
made. ‘

Private irrigation development in Brazil and Ecuador has affected sustainability and has given rise to
conflicts between uses and users. Colombra and Mexico are in the process of formulatmg new Iegal
norms. : : L :

37 SMALL-HOLDER IRRIGATION |

The case of Mexico, wrth 500 000 farmers producmg 45 percent of the staple food is often glven as an
example of the importance of small-holder irrigation.

Because of the impact import liberalization, decentralization and transfer pohcres wrll have on small-
holder irrigation, -studies should focus on its main weakness, i.e., its inability to get organized. -

New organizational forms should be explored so that sma!l-scale agriculture is incorporated into
commercial markets. The problem is that since small-scale farmers cannot express their needs, it is they
who will have to continue bearing the burden of economic-adjustment policies.

Among other issues in relation to small-holder irrigation are the lack of technology, the need to
improve on-farm irrigation management, and land tenure. These problems could be.overcome if farmers
were trained to get organized into new organizational patterns.
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4. Towards an IIMI Program
in Latin America

4.1. RATIONALE

Unt!l now, [IMI's actnvntles in Latm Ameruca have been very llmlted o

The most important one was the organization of a special session on irrigation management in Latin
America-held in;Rio de Janeiro.on May 4, 1990 on the:occasion of the 14th Congress of the International
Commission on Irrigation and Drainage. - The session was attended by a large number of irrigation
specialists from Latin America. IMI-had invited seven speakers to give their views on the major irrigation-
management issues of the subcontinent. The seven papers presented at this session were pubhshed
in Spanish;, French and in English by |IMI.

-A second activity concerned the organization of an: mternatlonal ‘workshop on- the Performance ‘of
Farmer-Managed Irrigation Systems in the context of IIMI’s program- and.network on Farmer-Managed
. Irrigation.-Systems.- The workshop, organized in collaboration with INCYTH, the Argentinean /nstituto
Nacional de Ciencia y Tecnica Hidrico, was attended by some seventy participants of whnch forty were
from various Latin American countries. .

In addition, there are a number of Latin Amerlcan subscrlbers to lIM! publications, approxnmately 400
out of ‘a total of 3,000 in the mailing list. 1IMI's publications -are, with very few exceptions, all in the
English- language, and this certainly constraints their accessmlhty toa Iarge number . of readers in Latm
America.

The fact that IIMI so.far has. few activities in or directed towards Latin America is in itself- not a reason
for the development of.an {IMI program in the region. e

The .main, if not the only reason, for such an:expansion of lIMI's act|vmes is the extent to which it
. “contributes: to the fulfilliment of the overall mission of the Institute. S : : '

- IIMI defines its mission ‘as being: -

To: foster :the development, dissemination: and adoptlon of Iastlng |mprovements in the
performance of irrigated agnculture in developing countries. :

By lasting improvements |IMI means those which are environmentally sound, economically viable and
socially equitable. Performance improvements will be measured primarily in terms of productlwty. equnty
and sustainability.

As articulated above, IIMI's mission is very broad. [IMI believes, however, that lts own umque role
- or niche will be to help:-develop and apply improved irrigation management systems and policies, which,

in -turn, will lead:to -improvements in the performance of irrigated agriculture: This is done: through -

international research and in partnership with national agencies and institutions.

Though the irrigation environment in Latin America has similarities to those in Asia and Afrlca where
lIMI's. program has been concentrated so far, there are major differences in the social, economlc and
political factors important to irrigation. These include, in particular: :
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A much more pertinent role of the private sector in the development and management of irrigation
systems, in particular, in countries like Brazil and Colombia.

A usually prominent role of water users’ associations in various forms and settings in managing
irrigation systems, particularly in countnes like Argentina, Chlle and Ecuador.

Government policy in the major irrigation countries of the region is to withdraw from responsibilities
of managing. irrigation systems and to hand that responsibility over to users' associations, like in
Mexico for mstance

In many countries, the agncultural basis of irrigation is market oriented, wsth profltablllty as, an -
lmportant performance -indicator. This automatlcally leads to. an''Increased awareness of cost T
effectiveness of operation, maintenance and management of |rngat|on systems.

Though hlghly variable, a high level irrigation technology (central pllot systems canal regulatlons
information systems etc.) is usually used. A : S

These and other dlfferences and developments provide spec;al opportunltles to gain'a deeper
understanding of underlying causes of generic irrigation management:problems. -In this respect, an IIMI
program in Latin America would definitely contribute. to the-Institute’s- efforts in the "development of
environmentally - sound and lasting improvements in irrigation management." - :

With regard to the "dissemination and adoption" aspect of lIMI's mission statement, |t has to be
realized that the irrigated area in the whole of Latin America is around 16 mllllon ha. or about 8-10
percent of the total irrigated area in developing countries.

It should also be realized that the dependency on irrigation varies constderably from one country to
another. Of the major irrigation countries of the area, most dependent on irrigation are Peru (with 34%
of its cuitivated area under irrigation) followed by Chile and Cuba (wnth approxnmately 28%), and Mexuco L
and Ecuador (with 21%).

~On the other end of the spectrum, there are countnes Ilke Argentma and Bra2|l with less than 5 .
percent of the cultivated area under irrigation. This does not mean that irrigation in those countries in-.
not important in a regional context. '

Together with the presence of certain well-developed institutions in irrigation and:drainage research,
these figures illustrate that the rationale for an IIMI program in: Latin America lies, in particular, in the
opportunities .it offers in addressing generic irrigation management issues in an environment that is
different to (and in a certain way more developed than) those usually encountered in Asia and Africa. -

The product of this effort is expected to benefit not only Latin America but third world lrngatlon in
general. it will definitely contribute to the development of the concept of irrigation management, as a
discipline in its own right and create an awareness of the needs and the potential benefits that can be
obtained from the application of the principles and practices of modern management to the management
of irrigation systems and the- development of effectlve irrigation mstltutlons - : :

TR
coah

4.2. RESEARCH AREAS

In Chapter-3, the major. irrigation management issues emerging from current structural reform processes
were briefly discussed. It would not be too difficult to generate a lengthy list of researchable subjects
from these issues. '

As resources will probably be Ilmlted as well as because of the need to use whatever resources are
available as cost-effectively as possible, there is a need to focus on a limited number of areas. Areas:
that should then be addressed are mainly in a basic or strategic research mode. - (Basic research is
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defined by the CGIAR as research designed to create new knowledge and understanding. Strateglc
research is to solve specific research problems or to develop techniques.)

Another area of focus could be the (basic and strategic) research efforts on issues that are closely
linked to the new: irrigation. policies of the countries of the region. - These new policies are structural
reforms .in -irrigation :-management (turnover) andliberalization -of the economy and they will have a .
considerable impact on the (performance of the) irrigated agricultural sector of the different countries of
the region. With these considerations in mind, as well as IIMI's mandate, four major areas have been
identified for inclusion in an 1IMi program for Latm Amenca These areas are grven below

ffff

4.2.1. The Management of Water Deliveries
Background
Irngatlon can be deflned in many ways. In a. restncted functlonal sense, a swtable defrnltlon is:

Irrlgatron is the totahty of means employed by people to augment and control the supply of water o
to the soil for the purpose of enhancmg the productlvrty of crops .

Thrs process of control and supply mvolves many actors The role of the various actors and how they
carry out their statutory tasks, from an operatlonal management perspective, is the pnncnple domain of
irrigation:' management.. :

A management perspective requnres a clear def|n|t|on of key decrsrons whrch are ‘made -by-an
organization orindividual in relation to.its objectives. As the objective is the control and supply of water --
for enhancmg the productlvrty of crops, the relevant key decrsrons for. |rr|gatnon havev to relate to water
delivery.

A management perspectrve of water delivery addresses -in partrcular issues of how dtfferent
management: conditions -as human resources, ‘their motivation and incentive, management ‘information -
systemns, organizational.structure and other management control systems influence the quality of decrsron :
makmg processes; and ultimately the performance of the irrigation-organization. ..

In very general terms, one may.say that.of the 16 million ha irrigated in Latin Amerrca-roughly one -
third is managed-: by private persons or enterprises (including cooperatives) -one third is managed by the
public sector (public irrigation agencies) and one third by water users’ assocratrons sometrmes Irke in "
Argentina, in. association with public agencies. -

The public sector is rapldly turning over its responsibility for operatron and malntenance of |rr|gatlon
systems to water users’ associations. So, the importance of pubhc |rngat|on management is declmmg
in favor of management by water users’ associations. B

Large-scale irrigation districts (public and private) exist in Mexico, while at the other end. of the.
spectrum one encounters the traditional small-scale farmer-managed irrigation systems, marnly in the
sierra.

Latin America, therefore, offers interesting opportunities for analyzing water deliveries, from an
operational management perspectrve .under a variety of dlfferent types of management

Objectlves

The overall objective of the research effort will be to- develop a methodology and analytical framework
that allows to define the most appropriate management system for a given irrigation environment. This
will include analysis of the external as well as the internal environment of the different institutions in’
charge of water deliveries. Particular emphasis will be on the creation of appropriate internal

management . conditions (human resources, orgamzatlonal structure,. rules and .procedures, and. .. ...

management information systems).
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Approach

Use wrll be made of methods of management analysrs developed by IIMI and other |nst|tut|ons These :
methods will be tested and further developed in close collaboration with a number of mstrtutlons that
operate in a varlety of dlfferent |rr|gat|on envrronments : :

4.2.2. The Management of Transfer of Responsibilities
Background

Certain countries in the region are engaged in an important process of transfer of responsibilities for
operation and maintenance of irrigation systems to users’ associations. There are, however,
considerable differences in conditions and approach under which this process is implemented.

Chile is a typical example where the government’s role in irrigation management is mainly limited to
new projects and for a limited period of time only. Consequently, there exists strong water users
associations (associacion des canalistas) that even have their own. confederation..

Argentina has recently gone (and, in a way, is still going) through an interesting process of i mcreasmg
the size of the associations, mainly for. reasons of administrative convenience, cost- effectuveness and
economy of scale. ‘

Colombia is another country with a consrstent poltcy in transfemng responsrbrllty for operatron and
maintenance to water users' associations. ¢

Most important in this respect is Mexico, who wnthm its Com/sron Nacional de Aguas has created a
special Division (Sub-Gerencia) in charge of transfer of operation and maintenance responsibilities to
water users’ associations. Out of the 3.5 million ha in 77 irrigation dlstncts 150,000 ha have atready
been transferred - and another 600,000 ha will follow soon.

Interms of transfer. of management responsibilities to water users’ assomatlons Latln Amerrca is most..
likely well ahead of many other countries of the world in which such transfer is discussed, considered .
or already implemented. As it may be expected that such development may spread more widely in.the
coming decades, Latin American .experiences could be highly beneficial for these developments if
properly analyzed and documented An effort along these Imes could be equalty beneficial to adjust
ongoing efforts.

An HMI program on transfer of responsmmtles is dlfflcult to imagine w;thout a Latin Amerlcan'
component.

Processes of transfer of management responsibilities: do not occur spontaneously; they requlre careful
planning and management. An analysis of the management requnrements approaches and conditions
would be the main thrust of this actrwty

Objectrves

The main objective of the program will be to develop a better understanding: of the processes' and
conditions that govern management transfer processes and to develop a framework and methodology
for the assessment of factors effecting these processes, and to make available experiences ‘more
accessible to decision makers and managers in charge in order to raise the prospects for successful
results from the transfer of irrigation management responsibilities. E
Approach: |

The approach would be the selection of a limited number of case studies of rrrrgatlon management
transfer processes in different irrigation environments.
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4.2:3, Methodologies for Performance Assessment
Background

In recent years, there has been a S|gn|f|cant increase in the attentlon given to the subject of performance
assessment. 'More and more policymakers and managers in developing countries are emphasizing the
need for a performance-orientation. A significant number of irrigation agencies are developing
performance-oriented attitudes, despite the conceptual and practical difficulties that stand in their way.
Many irrigation managers are experimenting with mechanisms to improve the collection of data that can
provide feedback to management. - At the international level, several lending organizations, including
ADB, 1FAD, and the World Bank, have established guidelines for monitoring and assessing the
performance of irrigation systems. The International Commission on Irrigation and Drainage (ICID) has
- reoriented one of its working groups to focus specifically on the subject of performance monitoring. And
methodologies to enable -irrigation managers to monitor the performance of irrigation systems -are
beginning to be investigated. Nevertheless, much remains to be done before irrigation agencies around
the world routinely collect information on irrigation - system performance and ‘before such data are
accepted as essential for effective operation.

There are two levels where performance assessments is of particular importance: at the level of the
irrigated - agricultural sector as a whole and’ at the level of the orgamzatlon(s) in charge of water
. .dellvenes :

* Changes that are currently takmg place in Latin Amenca in terms of structural adjustments and
liberalization of the economy will have important consequences for the irrigated ‘agricultural sector as a
whole. There is a need to know how these changes affect an efficient and sustainable use of the water
resources and what could be the socnoeconomlc consequences.’ With such knowledge itis possuble not
only to identify measures to correct oceurring program externalltles but also to develop a tool that would
- allow to predict the consequences of certain policy measures.

At the level of the organization(s) in:charge of water deliveries, performance assessment |s of
particular importance as a tool for feedback and internal management control c

A

Object:ves

In line with IIMI's performance program, the main objectives of the program would be to develop
appropriate performance indicators, determine relevant performance determinants and develop an
appropriate and cost-effective method for performance assessment, monitoring and evaluation.

Approach.

The’approach would be the selection- of a number of irrigation systems with different characteristics in
terms of the prevailing socioeconomic conditions, agricultural production systems and irrigation
technology. These systems will constitute a national or regional irrigation performance analysis network.
4.2.4. The Role of Policy Instruments
- Background

In countries like Chile, Brazil and Colombia, the private sector not only plays an important role in the
management of irrigation systems, but also in their development.
A major part of the investments in the irrigated agricultural sector in these countries is made by the

private sector, commonly facilitated by pohcy lnstruments as credrt and loans from the government or
international lending agencies.
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It has become an accepted principle that the ultimate beneficiaries should not only bear the cost for
operation and maintenance of the systems, but also pay back at least a major part of the investments
in hydraulic infrastructure, when such investments are made by the government.

Current developments in Latin America tend to a further decentralization and privatization of
responsibilities  for development- and management in the irrigated agricultural sector. .

Abolition and-decreasing of subsidies on agricultural products and inputs to the agncultural sector are
in line with these policies and efforts to liberalize the economy.

In contrast to these tendencies and policies, there is however the need for a more integrated approach
towardsthe use of water resources. Irrigated agriculture is by far the most important consumer of water.
‘Industrialization and population increase, particularly in urban areas, will.rapidly increase the demand
for water for nonagricultural purposes. It will force the irrigated agricultural sector to use its resources
more efficiently, particularly in water-short environments.

Besides the quantitative aspect of water use, there is also the need for approprrate measures- to
safeguard the water quality and the sustainability of land and water resources.

The role of the government in a process of devolution and privatization will therefore have to:shift from
a direct involvement in the implementation and .management of public water resources - development
projects, towards a more indirect one of planning, performance monitoring and control, to ensure that
optimal social benefits from water as a collective good can be obtained for society as a whole.

A key question in this respect is what policy instruments the government should develop to create an
environment that on the one hand allows and encourages the nonpublic sector to assume. more

: responsibilities in the development and use of water resources while on the other hand it should be able
to control such developments in the interest of society as a whole: . : :

The policy instruments or tools the government can use to create such an "enabhng" envuronment
cover a wide range of options like subsidies, credit, loan and tax instruments. In the area of Iegal and

.administrative mechanisms, they include laws, rules, regulations, etc. :

The role of government policy instruments, however, exceeds the area of soc1oeconomrc Iegal and
administrative matters as mentioned above. A more active role of the government concerned is.capacity
development. :

If the government wants to privatize irrigation operations, it should take measures that aIIows the

. development of the human resources needed to achieve such an objective.
In liberalizing the economy, it remains a government responsibility to take the necessary steps to allow
- "the agricultural sector to become more competitive, for instance, through agricultural research:

Ob_/ectlves ‘

The ObjeCtIVES of this study will be to compare the drfferent policy instruments- used to create an enabling
environment in which the responsibility for the development and use of water resources has been largely
shifted from the public to. the prrvate sector, while at the same time the sustarnabmty of its use as a
. collective good is guaranteed ' : »

;~.Approach

The approach will be through a series of well:prepared workshops and seminars -of short-duration on
well-defined issues for high-ranking policymakers and decision makers. - It .is expected that these
workshpps will, in ‘turn, generate recommendations on issues-to be addressed in a research mode for
further discussion. -A close linkage with: ECLACs rnltratrves concernrng worksho s -for administrators is
anﬂcrpated (see professmnal development below) e L

Interrelatronshlps between program areas

The above four program areas’ have not been selected only-: because of thelr rndrwdual importance -but
also because of their. mutual lnter-dependenmes N :




Irrigation aims to control the supply ‘of water for purposes of enhancing the production of crops. : This
process requires the delivery of a certain amount of water at a certain place at a certain time. A:proper
understanding of the management requirements to carry out this task is a prerequisite for improvements
in irrigation: management,

Performance assessment is an essential part of these management requirements.

The same understanding . is required for the transfer- of responsibility for water delivery from one
institution to another. Both-activities of water delivery as well as of transfer of respons.rbrlrty can only be
implemented properly if the external envrronment permits. It is the role of policy instruments to create
such an enabling .external environment. :

4.3 PROFESSIONAL vDEVELOPMENT

The instruments of professional development that are of particular importance to an IIMI program in Latin
America are workshops, short courses, training needs assessments and fellowships.

In respect to an IIMI professional development program for Latin America, the mission would like to
make the following observations.

The first concerns the language: problem. The working language .for short courses, training needs
assessments and workshops should: be "Spanish. Courses and other materials will all have to be
developed and presented in Spanish. :

Apart from pure professional arguments, as that on the need for mobrlrzrng local expertise to the
greatest extent possible, an [IMI program in professional development should always have the character
of a joint effort with national.or regional institutions .in charge of professional development.

In' this respect, mention should be made of two initiatives taken by ECLAC ‘concerning:

*

A program of workshops for admlnrstrators at a strategrc-mstrtutronal level.

A program of courses for admlmstrators at technical- admrmstratrve level." The lmpiementatron of
the course will be mainly in the hands of CELA (INCYTH-Argentina), CIDIAT (Merrda-Venezuela)
and the Fundagao Getulio Vargas (Brazrl)

Concernlng IIMI’s training needs assessment methodology and overall training. cycle, it is proposed
to investigate as to what extent this methodology differs or resembles the approaches already accepted
by the ECLAC initiative. On the basis of such comparison, the rational for new rnmatrves should be

. assessed.

When there is scope for new rnltratlves in the area of training needs assessment, the mission proposes
that they should be. incorporated in the same consuitative mechanism ECLAC has already developed
for the professional development activities mentioned above.

- .In the area of fellowships, the mission is of the opinion that this should be considered an |mportant
instrument in the realization of a regional program. In particular, permitting fellows from one country to
work in another in the context of a collaborative -research program that addresses similar irrigation
management issues in different countries: could substantially contribute to the regional character of the
program. : :

4;4 INFORMATION EXCHANGE

In its information exchange program, 1Ml should expect to continue the same basic modes of operation
currently in use; project reports, working papers, technical publications (monographs, management
briefs, journal articles, newsletters, seminar proceedings, country papers). It should be envisaged that
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all information intended for distribution in Latin America should be prepared in: Spamsh The workmg
language of the proposed regional office should also be Spanish. -

The mission likes to emphasize, in particular, three areas of activity under an |nformat|on exchange
program:;

*

- The publishing -of an jrrigation management: newsletter in the Spanish language.

: ‘The translation of selected publications and papers from English into Spanish. Such a program
can best be organized through HIMi’s proposed regional office in Latin. America. Possibilities - of
involving local institutions and publishers :in this process should be explored.

The possibilities offered by IIMI’s special awards program should be fully utilized. There are some
unique experiences in Latin America that merit dissemination’ among a wider audience. -

4.5. MODE OF OPERATION

[IMI's mode of operation is always one of close collaboration with national agencies and institutions in
charge of operation and maintenance of irrigation-systems, national research systems and universities
as well as institutions in charge of irrigation policies. There is no reason to deviate from this general
principle in the implementation of an IIMI program in Latin. America. A close association with national
systems should -also be lIMl's basic operational concept for its operations in Latin America.

There are, however, . different ways and systems through which such an association  can be
effectuated. A very pertinent question in this regard is'whether effective linkages with national systems
require the posting on a resident basis, or whether such linkages can also be established on a
nonresident, or visiting staff basis. -

The mission is of the opinion that an lIMI program in Latm America requwes staff in resldence in the
area-if it is to be effectlve The main reasons are: :

* The remoteness of the area from IIMl s headquarters A-nonresident mode of operation that

would allow the establishment of close linkages with national agencres would requrre a
- dlsproportlonate .amount of staff travel trme -as well as. travel costs :

The prmcnpal language to be used for program lmplementatlon wm have to be Spamsh Support
services familiar with the Spanlsh Ianguage are far more easy to mobmze in the area Itself

The questlon of how the Ianguage “barner" would affect the lntegratlon of the Latm Amerrcan program
into lIMI's total program will be dealt with later.

Once it is decided. that. an effective program in Latin Amerrca cannot do W|thout staff in resudence
another important question that emerges is whether one should opt for a (sub) regional or (multi) country
approach? As this question is more difficult to answer than the previous one distinction is first made
between operational and programmatic aspects and requirements:

For reasons of administrative and operational efficiency, the mission strongly recommends that the
establishment of one regional office with operational responsibilities for the entire region should be part
of any option 1IMI may wish to choose for its operation in Latin America. It should be so, also in the
event that IIMI would post resident scientists in several countries of the region with a specific country
mandate. Delegation of operational and administrative responsibilities should be.in-accordance with
IMI's overall practices in this respect.

The person in charge of IIMI's regional office should be called Head: of Latin America Operations (Jefe
de Operaciones en America Latina). The adjective "field" to "operations" has been left out on purpose
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as it could suggest (in ‘particular, when "field" would be translated to "campo” m Spanrsh) hmltatlon to
field research, which is not the case.
- The Head of the Latin Amerlca Operatrons wrll be responsrble to the Drrector for lntematlonal
Cooperation of M.~

Above, a distinction was made between a (sub) regional and (multr) country approach because the
_mission attaches great lmportance to the dlfference m modes of operatlon these two categones
represent.

In a (multi) country approach, 1IMI's operations are carried out in one or' more countrles with their own
mechanism of interaction with local agencies and institutions (like a Consultative Committee) but without

any’ 'institutionalized mechanism' for linking the activities in the varrous countnes except llMIs own

internal mechanisms. ' -

The main feature of a (sub) regional approach is precusely the existence of some kind of consultative
or coordinative mechanism that cuts across the borders of the individual countries and in which there
is a clear role for the (agencies’ and institutions of the) participating countries. This could take the form
of a (research) network for instance; 'but other mechanisms can also be conS|dered

'As a (sub) regional approach is’ ‘difficult to consider without the existence of a “regional office, the
choice on whether to operate on a (multi) country or (sub) regional basis can be made in the knowledge
that there will be a regional office in any event for reasons of _operational and administrative efficiency.

“The mission likes to'recommend that 1M} should opt in principle for a (sub) reglonal approach mainly
for the followmg reasons:

A (sub) reglonal approach substantlally enhances contacts between mstrtutrons of the vanous
couftries.

* A leading principle of 1IMI's program 'in Latln America is that it will’ address genenc |rrlgat|on
C ‘management issues, in particular. A (sub) reglonal approach allows to focus on |ssues that are
"'of importance to more than one country. -

*ltis expected: that a substantial part of the research work will be done’ by national institutions. A
mechanism for direct contact between these institutions promotes and facmtates coordunatlon and
the adoption of commonly agreed research methodologles

it is therefore, proposed that an IIMI program in Latin America will be guided through the mechanism of
a Consultative Committee that is regional in nature. The terms of reference of the Committee can be
similar to those adopted for country operations.

The committee should comprise senior officials from leading irrigation countries of the region and, in
particular, those in which {IMI has country operations. The mission does not think that 1IMI should
establish sub-regional consultative committees. One consultative commiittee for the whole of the region
would be'more desirable and can better serve the purpose of program consrstency

At the 'same time, however, the mission recognizes that in view of the regronal character of the
approach, the need could arise for the establishment of (ad hoc) worklng groups’ that would address
specific topics of regional as well as subregronal importance.

As thesée working groups- should be created in accordance with arising needs, the mission does not
want t& comment on possible areas or regions for which the establishment of a working group could be
considered. It Just wants to draw attention to a possibly valuable instrument in program rmplementatlon

The mission’s conclusion that IIMI's program in Latin Amerlca requires the establlshment ofa reglonal
office still leaves open the question of staff location.

Here, a distinction can be made between a centralized or a dispersed mode of staff employment In
a dispersed mode of operation, one could in the extreme, have one Head of Operations at IIMI's regional
office with other staff "dispersed" in residence in different countries of the region. In a centralized mode
of operation there would be at least a minimum critical (multidisciplinary) mass of expertise at [IMI's
regional office. Though there might be factors beyond [IMI's own control that could oppose a centralized
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mode of operation (modes of financing in particular) the mission strongly recommends such a mode of
operation. The main arguments are:

. ‘The very nature of the regional approach itself requrres as strong a nucleus as possuble from
.where the operations are initiated, monitored and controlled..

Needs and posslbrlrtles for mterdrscrplmary interactions as much of the work will be hlghly
.‘.,rnterdrscrplmary in nature (Ilke all of lIMI's work).

» The strength of natronaI mstntutrons which are expected to play an rmportant role in- program
|mplementat|on is such that it generally does not necessarily requrre the permanent presence of
M1 staff. : t

In combmatron wnth the recommended centralrzed mode of operatlon it is, however suggested that as
much use as possrble should be- made of “junior research associate staff’ who, woutd work,. at country
level, on collaborative research programs under the guidance and supervision . of both [IMI and national
- staff of the collaborating institutions. As liMI will work.mainly with and through national institutions, it is
. expected that direct recrurtment of national staff by IIMI can be kept at.a minimum. _

Concerning the. mtegratlon of liMr’ s Latin Amenca program into IIMI's overall program, three aspects
should be briefly mentioned.

The first concerns procedures. 1IMI has a well-established mechanism of program plannrng, through
. its Program Committee, Internal Program Review and Program Planning Meeting. These mechanisms
provide a sufficient guarantee that IIMI's Latin America program will remain in line with 1iMP's_overall
program. Though there might be differences in emphasis, irrigation management problems in Latin
America -are not fundamentally different from those encountered eisewhere. _

The second ,point to be mentioned is the role of the private sector in irrigation- management and
development in Latin America. This role is substantially more important than in. most of the countries
IIMI has worked so far and will probably be even more important in the future.

How does [IMI want to relate to private sector rrrlgatlon therefore, seems a legitimate question, that
goes, however, beyond the competence of the mission. - .

The last point concerns language. To be effective, the workrng language of the regronal offrce should
be Spanish. Special efforts will be required to lower the threshold of information exchange with the other
components of [IMI's program. : :

Summary

: The main features of the mode of operation of an IIMI program in Latin America should be the
establishment of a regional office in one of the -countries of the region. The office will be headed by a
.. "Jefe de Operaciones en. Americo Latino" who will be responsuble to the Director for Internahonal

. Cooperation.

The program will be regronal in nature guided by a regronal Consultatrve Committee. The formatron
of topic or subregional specific working groups should be considered in accordance with arising. needs
A minimum critical mass of high-level, - -multidisciplinary expertise should be established at 11M!’s regional
office, combined with "outposted” junior research assomate staff workrng on cotlaboratlve research
program with national (research) institutions.

[IMI should work as much as possible through national organrzatrons and keep direct recrurtment of
national staff at a minimum. :
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4. 6 LEVEL OF EFFORT '

ltis dlfflcult to give a precise answer to the question, "What is the Ievel of effort a Latin America Program

is able to justify?" Such a level will depend very much on HIMI's total resources as well as on the » .

resources it is capable of mobilizing for exclusive use in the Latin American subcontinent.
Therefore, the mission rather prefers to formulate the question in a slightly different manner: "What
is the minimum, or threshold level of effort that an {IMI program in the area justifies that could be

expected to ‘contribute' in a cost-effective way to the fulfillment of the overall mission of the Institute?" - ”

If such threshold level cannot be achieved, [IMi should basically renounce any activity in the area that
could be labelled as an 1IMI Latin America Program.

The mission is of the opinion that such a threshold requires a level of effort that permits the posting
of at least four internationally recruited staff members at [IMI's regional office, including the Head of Latin
America Operations. This would bring the effort more or less to the same level as those in Pakistan and
West Africa. . (

The disciplines to be covered by the internationally recruited staff should definitely include: -

*  ‘Agricultural economics
*  Imigation engineering (agricultural/civil/hydraulic)

Management/institutional- analysis.

As much as possjble, use should be made, through consultancy co’ntfacts. 'o'_f expertise locally available.

4.7. LOCATION OF THE REGIONAL OFFICE

As lIMP's program in-Latin America is of a regional nature, the following criteria should be considered in
selecting a regional office location through a process of consultation with the countries in Latin America:

Geographical location vis-a-vis irrigated agriculture of the region.

Importance of the irrigated agricultural sector of the country; less emphasis to be given to this
criterion because of the regional approach intended for the program.

Good communication facilities, both internal and external.

“* Interest of the government ‘concerned in hosting an IIMi office.

4.8. PROGRAM DEVELOPMENT

To initiate a program in Latln Amenca the following actlvmes should be cons:dered for early
|mp|ementatlon :

1. Completion of documentation on irrigation policies and development in Latin'America (and
the Caribbean) on the basis of materlal avallable at the World Bank and the Inter-Amerlcan
Development' Bank. :

2. Consuitations (informal) with WB and BID on IIMI’s intentions for Latin America.
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For both these activities (1 and 2), use should be made of the Institute's relationship with IPTRID.
This should also help to bring the mtentrons of both institutions with regard to Latin Amerrca more
“ in line with each. other. . S -

' 3.” Enter into further'negotiations with interested governments on the issue of establishing a
regional office in a particular country. :

. 4 Expibre in general terrns the interest and possibilities for collaboration with lICA, in |
particular, and with CIDIAT, and the CGIAR centers that have relations with Latin America:.
CIMMYT, CIP, CIAT, ISNAR and IFPRI.

5. Liaise wrth donor agencres and prepare a review at their. actrvmes and interests in regard to
-irrigation development in Latin America. :

6. Initiate the process of establishing a regional Consultative Committee.

7. Elaborate further on the various program areas identified and formulate more detailed
action programs.

8. Organize a first and constitutive meeting of the Consﬁltative Committee, ‘wi‘th '.thé
participation of lIMI's management and staff who are responsible for certain program areas.

The first meeting of the regional Consultative Committee is considered an important milestone in
the development of an [IM! program for the area. Foliowing that event, negotiations with regional
and national agencies and institutions should be initiated and geared to program implementation.

To implement a program as described above, the mission proposes the early appointment of an
interim Head of Operations, who would, at least for a considerable period of time, take up
residence in one of the countries of the region. Administrative - and Iognstrcal support could
possibly be mobilized and negotiated through INERHI.

The process of staff recruitment for the regional office should possibly be initiated after 1IMl's
Board Meeting in 1993.

4.9. RELATIONS WITH REGIONAL ORGANIZATIONS

There are a number of organizations with a regional mandate with-whom IIMI should remain in contact.
Certain of these organizations have more interest in questions related to irrigation management than
others. The more important of them are:

ECLAC

ECLAC or the United Nations Economic Commission for Latin America and the Caribbean, with its
headquarters in Santiago de Chile has a special Division on Water Resources and Energy.

As was pointed out earlier, 1IMI should remain in close contact with ECLAC onits mrtlatrves in the area
of training and in particular on its policy workshops and seminars. ‘

ECLAC is currently considering the establishment of a regional network for trarmng. research and
consultancy on the integrated use of water resources; an initiative welcomed by a number of countries
of the region. . . . .
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CIDIAT

CIDIAT -- Centro Interamericano de Desarollo Integral de Aguas y Tierra -- in Merida, Venezuela, is
mainly involved in training. The implementation of an eventual IIMI program on professional development
in Latin America should be in close collaboration with CIDIAT (and national institutions in the area of
management training, like CELA in Argentina for instance).

HICA

IICA -- Instituto Interamericano de Cooperacion pare la Agricultura -- is an institute of the Organization
of American States (OAS) and is mainly involved in technical assistance, including that for irrigation.

IICA provides the secretariat for a network of a Cooperative Program for Exchange and Performance
of Agricultural Research, financed by the BID. The network distinguishes four subregions (Sur, Andino,
Centramerica and Caribbean). The Board members of the network are the Directors of Research of
Natural Agricultural Research Systems.

Participants in the meeting include CGIAR centres as CIAT, CIMMYT, CIP, IBPGR and ISNAR.

The work of lICA in the field of technical assistance could be considered as highly complementary to
that of Ml

As [ICA has offices in all Latin American countries and maintains close relations with national systems
(of research or otherwise), as well as with a number of CGIAR centres, the mission recommends a
further exploration of the possibilities for collaboration or other forms of interaction between IIMl and HICA.

CGIAR Centres

The mission, due to time constraints, was unable to explore potential areas for collaboration with the
International Agricultural Research Centres having their headquarters in Latin America (CIAT, CIP,
CIMMYT) or those with activities in the region that could be of interest to IIMI (IFPRI, ISNAR).

As the basis for a sustainable use of water resources for irrigation purposes lies, for a major part, in
the profitability of the agricultural production systems, it proposes that collaboration and interaction
between 1IMI and the CGIAR centres active in the area would definitely benefit an [IMI program for Latin
America. Therefore, the potentials for collaboration should be explored further.

FAO

Regular contacts should also be maintained with FAQ's regional office in Santiago de Chile. FAO's
interest lies mainly at tertiary and field-level (water management extension, for instance) areas where
[IMI has no comparative advantage.

Organization of workshops or expert consuitations in areas of interest to both IIMi and FAO could be
considered as a potential area of collaboration.
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Appendix 1
' CHARACTERISTICS OF THE "LOST ‘DEcAd_Ejj“*_ﬁ'l_N LATIN AMERICA

a) Loss of Dynamism
The main economic thrusts of the three previous decades -- an expanding expoft séctor, basically of raw
materials; an industrialization process based mainly on domestic demand; and a sustained lnvestment
growth (mainly public) -- have lost their dynamism and, in some cases, died out.

_ Asregards the export sector, for most countries the value of the sales of traditional products in foreign
markets fell sharply due'to a decrease in their unit prices. The unfavorable trend of the terms of trade
stems from substantial changes in the demand for basic commodities. With a weighted index of real

" prices, ECLAC detected a 25 percent drop in the value of the 27 commodities (including fuel) the region

_exports between 1980 and 1890. This underscores the fact that Latin America has gradually lost its

relative position in world trade (ECLAC 1990).

This gradual loss of dynamism of Latin American economles was also assocuated with a marked
decrease in net investments during the 1980s. In previous decades, the expansion of the productive
capacity relied on relatively high pnvate and public investment. levels (between 22 and 25 percent of the
GDP).

. The deterioration of the terms of trade and the. foreign debt service, together with a: reductron in the
net capital income, drastically reduced the availability of net resources. In 1989, the net.investment rate

.in the region dropped. below 16.5 percent. : :

b) Increase in Macroeconomic Disequilibria

The region had to face the adverse consequences resulting from macroeconomic disequilibria, so much
so that they now constitute another element with which to establish differences among countries.
Although many countries managed to adjust the balance of trade -- usually by means of recessive
adjustment policies -- few of them have been able to curb inflation and reduce foreign deficits at the
_same time. This is mainly due to the foreign debt service and its consequences both upon. public sector
_.flnances and on the balance of payments on current account.
.. Ingeneral, the countries that achieved better success with their adjustment and stabrhzatlon polrcres
carried out an important transfer of resources to foreign countries and improved the financial situation
of the public sector. On the other hand, when the value of exports fell, as has been the case of oil
exporting countries in recent years, there was a tendency to increase the fiscal defrcut and the foreign
disequilibrium worsened : :
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Two of the most drastic consequences of macroeconomic disequilibria were that they left economic
policymakers with little margin for maneuvering and that they brought about a weakening of state action
due to severe budgetary restrictions.

c) Regressive Adjustment and Social Deterioration

The social cost of adjustment was borne mostly by the middle class, workers, and by the poorest sectors
of the population. The economic crisis and the use of adjustment policies led to marked reductions in
the funds allotted to housing, education, health, social security and welfare. This situation aggravated
the economic and social conditions in the continent which were already critical because of a decrease
in real income levels, high unemployment levels, and the fast growth of the informal labor sector.

Population growth rates should also be taken into account. At the beginning of the decade, there were
362 million inhabitants”in the region but at the-end there were 448 million. : If the incorporation of women
to the labor market is added to this, the EAP (Economically Active Population) increases 2.8 percent per
year.

The lack of economic dynamism, the decline in employment and income levels, and the restrictions
on public expenditures led to an increase of extreme poverty in urban areas. In 1980, there were M2
million Latin Americans living below the poverty line; in 1986 this figure rose to 164 million, which
represents 38 percent of the households. C

d) Weakening of the Public Sector -- The Need for. State Reférm -

In the 1980s, the public sectors in Latin American countries were confronted with a crisis during which
-their inefficiencies, marked bureaucratization levels and inadequate resource allocations became hi.ghly
This crisis and the recession caused a great reduction in fiscal revenué ‘and inflationary prb"ceSses
brought about lags in public services tariff payments. On the other hand, current expénditures kept on
increasing as a result of the foreign and doimestic debt service. The financial debt burden increased due
to successive’ devaluations and extremely high interest rates. In'view of the increasing deficits in current
“account, decisions were made to reduce the funds allotted to those areas (public- investments and social)
which were not considered essential despite their high social cost expenditures. , '
Financial problems revealed both great inefficiencies and the need to reform and modernize the state
- while strengthening the state’s ruling capacity. In order to achieve these objectives, it is necessary to
make regulations more flexible and to privatize public utilities.” In-most cases, the privatization of public
utilites has been looked upon as an instrument for an improved and efficient adaptation .to financial
restrictions.
In short, the weakening of the public sector in the 1980s calls for a restructuring of the public sector
in general and for the modernization of taxation systems in particular.

- e) Difficulties in Achieving Equitable Growth

If the criterion for dynamism'is the‘expansion rate achieved by developed countries in the last twenty
years (2.4 percent per year of GDP/inhabitant), and if it is considered that there is an equitable ratio
between the income of 40 percent of the population with lowest incomes and the income of 10 percent
of the population with highest incomes, the resuiting average ratio for Latin America is 0.4, i.e.. half the
ratio reached by industrialized countries (World Bank 1986). - : o '

When growth and equity variables are related, the result.is a double entry matrix with an empty box:
no Latin American country has simultaneously achieved growth-and equity. (See Table A-1).
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It has been observed that dynamic but socially disarticulated countries (Brazil, Mexico, Colombia,
Ecuador) generate 73 percent of the regional gross domestic product; socially integrated but
economically stagnant countries (Argentina) produce 11 percent; and the remaining 16 percent comes
from countries where conditions of disarticulation and stagnation prevail simultaneously.

When countries from other continents are analyzed, it can be seen that for Latin America’'s empty box
(of the double entry matrix) there is a large group of countries -- representing three fourths of the
developing countries’ GDP -- which did attain equitable growth within the same period and in the same
external context.

Table A-1. Latin America: Growth-Equity (percentages) Latin America compared with other
selected countries.

40% lower income
BEquity : = cemememmmmme e (1970-1984)
10% higher income
<0.4 >0.4
Bolivia Costa Rica Argentina
Chile El Salvador Uruguay
<2.4% Peru Guatemala
Venezuela Honduras
Nicaragua
Haiti
Growth GDP
Per Capita
(1965-1984)
Brazil Panama
Colombia Dominican
Republic
>2.4% Ecuador
Mexico
Paraguay

Sources: ECLAC-ONUDI.
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-~ Appendix 2

OTHER CHARACTERISTICS OF RURAL AGRICULTURAL
DEVELOPMENT IN LATIN AMERICA

a) Rural Development and Environmental ‘Sustainability *

The technological approaches in Latin America, the ultimate goal of which is to increase production, have
not considered a sustainable management of natural resources and the environment, and have put at
stake the heritage of future generations, and not met the requirements of rural populations.

The modernization process of the agricultural sector has not necessarily entailed an improvement in
the rural sector. There are regions in which agricultural growth has been accompanied with an increase
in rural poverty and serious threats to environmental sustainability (ECLAC 1991b).

The region has experienced a significant and irreversible loss of soils due to erosion and deforestation.
Some examples of environmental deterioration and of the restrictions to rural development in Latin
America are given below.

Of the region’s total area (over 2 billion ha), more than half is forest; only 7.5 percent is ‘cultivated
(arable plus permanent crops) land (see Table A-2). Agricultural soils have restrictions on use and
expansion: the number of projects for the expansion of cultivated lands range between 16 percent and
32 percent of the total, depending on:the source of the data.

From 1970 to 1987, land devoted to agriculture and pasture land increased by 70 million ha. This was
a spontaneous process with no technical assistance (except for some specnﬂc projects), and at the
expense of forest conservation (Table A-3).

Deforestation proceeds at an alarming rate: almost 10 million ha every year. Of these, 7 I'TII"IOD ha
is thick forest, 1 million ha is bush forest, and the rest is selectlvely explmtated for timber productlon
(IDB,UNDP 1990).

A large part of the increase in arable land (12. 5 million ha) is used for highly technicalized cultlvatlon
In the Amazonia, agricultural exploitation is based on the clearing "of forests and the lntroductlon of
inadequate agricultural products, practices and methods. L

Erosion constitutes the main cause of soil degradation in the region. On htllsudes thls phenomenon

is extremely severe and has led to the abandonment of large tracts of land. In some parts of El Salvador ,.
and the Dominican Republic, erosion levels -- measured in terms of sediment transport -- range between =+

190 and 346 tons/halyear, whereas in well-managed areas, sediment transport does not exceed 5
tons/halyear. This means that in less than a.decade these lands may have no possible economic use. -
Other examples- will further illustrate the problem: by the early 1980’s, 51 percent of Mexncan soils, -
60 percent of the Plata Basin, 72 percent of the Central Valley of Tarija (Bolivia), and 82 percent of
3,500,000 ha in the Magallanes region in Chile were completely eroded (ECLAC 1991b). ,
in arid and semiarid regions, erosion and ‘desétification’ “problems are worse due to the accelerated
deforestation process. In irrigated areas, these problems arise from the salinization and.alkalinization
processes caused by the use of inadequate irrigation practices. If the different economic, technological




and climatological causes are considered, it may be stated that 20 percent of the Latin American territory
is affected by desertification, high levels being reached in almost half of it (World Resources 1990, 90-
91).

Table A-2. Growth-Equity (percentages) of selected countries other than those in
Latin America.

<0.4 >0.4
Kenya - Bangladesh
] Zambia
<2.4% Philippines .. | - India.
Growth GDP
Per Capita
(1965-1984) China Indonesia
Nigeria Korea . Sri Lanka | ~ . :
Malaysia EQYDRL, i Thailand  of - i 000 '
Spain Israel
>2.4% | ... | Bungary Portugal I
IR - . Yugoslavia :

Sources: ECLAC-ONUDI.

Table ,‘A-3. Land use in Latin America end the Caribbean.

Category ' Estimated area (’000 ha) k Pereentage
1970 1987 "Changé from 1970 1987
o 1970 to 1987
Cultivated ‘land 120,258 150,720 30,462 6 7.5
Land for ‘ o
~ permanent crops 24,750 30,330 5,580 1.2 1.5
Pasture 529,646 | 563,542 | 33,896 26.4 28.1
Forest 1,038,975 | 967,144 | -78,831 51.8 48.2
Others 290, 960 292,853 1,893 14.5 14.6
Total 2,004,589 | 2,004,589 0o 100.0 | 100.0

Source.j_ Book No. 31 ECLAC "El Desarrollo Sustentable" 1991.

‘In Argentma desertrflcatron threatens 60 percent of its terrltory, in Chile 45 percent Bolivia 20 percent
and Peru 25 percent

This brief account of the degradatlon of the productlve resources of the regaon points tothe need for -
the implementation of a sustainable rural development program aimed at equitable economic growth and
the preservation of natural resources.

Agroecology constitutes a new approach to agricultural and rural development. It is more sensitive
to local agricultural complexmes since it-comprises sustainability, food security, biological stablllty,
resource conservation and equity criteria and aims at achieving greater production. Itis exerting decisive
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influence on agricultural research and on extension activities of many Latin Américan nongovernmertal - i

orgamzatlons

b) Technical Progress in Latin America’s Agricultural Sector

Latin America's increased physical capacity for agricultural production has been achieved: through
technical improvements. - However, despite more than three decades of technological and institutional
innovations, rural poverty and low productivity still persist (Agricultura y Desanollo, No.25 1989). The
extremely inequitable income distribution- has evolved for the benefit of those farmers with more. capital, -
more land and more resources. In many areas, this -has meant further land concentration, rural -
stratification, and larger numbers of landless farmers: The import substitution .strategies and policies
practiced since:1950 have favored a capital-intensive and energy-intensive industrial development while -
agrlculture remained as a subordinate activity which had to be modernized. ‘
The:precapitalist structure of land-tenure and low agrictltural productivity hindered capltal expanswn ’-”
in Latin America. Therefore, agrarian reforms were introduced and technological innovations were *
promoted on the basis of the "green revolution" package (de Janvry 1981). Some examples will help
to illustrate the point. Between 1950 and 1972, the annual consumption of chemical fertilizers grew by
13 percent until it reached a point of diminishing returns for many crops. Between 1980 and.1984,
Latin American countries spent US$430 million on imported pesticides, the massive use of which has
upset natural ecological balances. ‘Present trends indicate that by the year 2000, Latin’ Amenca will have
spent US$3.97 billion on chemical pest control (Burton. and Philogene 1986). ' ;
Since the 1970s, emphasis has been laid on investments in technology for the productlve process e
the state playing a central role through the application of different policy mechanisms: subsidized loans; -
tariff reductions for imports of machinery and..agrochemical inputs; construction, expansion “and
diversification .of the extra-farm infrastructure and large irrigation works; land reclamation; and technical

assistance.  Estimates of the International Institute for Food Policy Research show that some 10 pefcent’ i

of the agricuitural growth that took place in Latin America between 1950 and 1978 was due to the
incentive -generated by public investments in agriculture.

Not only the state but other international funding agencies (IDB, IBRF, World Bank AID) have
contributed. in large measure to the technical progress of Latin Amenca by flnancmg agrrcultural and rural
development projects.

in spite of the above, most of the expectatrons that technological progress had ralsed were thwarted

As pointed out by many authors, the sociai impact of exogenously induced technological- increases in
productivity, as a result of the adoption. of a technological package with a strong bias towards
modernization, - were -counterbalanced by a polarlzatlon or. greater increase in the heterogenelty of the
productive structure. '

The imitative repetition of modermzatlon ‘models, with no generatlon of Iocal technology or endogenous
adaptation of the technological package, had polarizing and concentrating effects. l

For over four decades of agricultural development, the importance of elements external to the farms
and rural communities: (modern inputs, equipment, advanced technology, infrastructure, subventions,
subsidized loans, etc.) was emphasized and, in-some cases, overestimated. Large, complex .and: ™
sometimes inefficient public service structures were created. On the other hand, the importance of
internal elements (rational management: of the farmers’ own resources, adoption of input-‘and energy-
saving technologies; improved performance of productive ‘units and farmers’' organizations) - was:
underestimated. Particularly underestimated were the needs to.train rural families ‘in the rational use of:+
these technologies and resources, -and to encourage them to solve their own problems by being less
dependent on external decisions, services and resources whrch were often lnadequate meffrcrent and'
non-sustainable (FAO 1990).

In short, it will be necessary for Latin Amerlca to generate its own enwronmentally sustalnable
technologlcal development less dependent on exogenous elements. :
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¢): Rural: Poverty, Peasant Agriculture and New. Social Actors .

By the end of the 1980s, there were 183 million poor in Latin America -- 71 million more than in 1970.
Of them 88 million lived in a state of indigence (ECLAC 1991a). Today, poverty is a mostly urban
phenomenon stemming from the expansion of large cities and from the increase in the poverty indices
during periods of crisis.

--80, while in 1970 only 37 percent.of the poor lived in urban areas, by the end of the 1980s this figure
increased to'57 percent. On the other hand, today, as in 1970, most of the extremely poor or indigent
are to be found in rural areas. Estimates based on 16 case. studies show. that some 60.percent of the
rural population in Latin America lives in a state of poverty -- about 65 million: persons of which 35
million may be considered indigent (Ortega 1986).

Statistics reveal that 62 percent of rural families in the region I|ve below the poverty llne the
percentage .is 65 in Ecuador, 67 in Colombia, 68 in. Peru, and 73 in Haiti. . Rural poverty varies in
extension and depth in different. Latin American countries: it constitutes a general and -structural
phenomenon in Andean countries (particularly, Bolivia and Peru), or is concentrated in certaln reglons
(NE Brazn) or is focused in small rural areas (Chlle Argentlna) i

d) The New Soclal Actors the. NGOs

Durmg the - last flfteen years Latln Amenca has witnessed a prollferatlon of nongovernmental :
organizations (NGOs) which- have benefitted society in providing development options. They have |
fostered rural organizations and training in order to take advantage of the democratlc reforms and the
state’s negotiating capacity. '

-~ When: Agrarian Reform Processes came to an end in the 1970s, Rural Development Programs (RDPs)v
mushroomed in the region (Altieri 1990). The governments in ‘the region set up some agricultural
development. programs for the improvement of services such as research, credit and extension. Other
broader programs, such as integrated rural development. (IRD) projects, aimed at the integration’ of
economic and social objectives, coordinated mstltutlonal actlon and the lntegratlon of the poorest sectors .
into the rural and national community;

-Budget cuts in most Latin. American countries, sharp reductlons in forelgn fmancral aid -and the
technological transfer of inputs unsuitable for the economlc social and ecologlcal condltlons of the
peasantry have led to the failure of many a RDP. - ik

-The gradual withdrawal of governmental support to rural development has turned the NGOs lnto the
main institutional actors in the struggle against rural poverty. o

- Since _the early 1980s, the NGO strategies on rural development have been gwded by some ba5|c
concerns: the extreme vulnerability of the peasants, the factors conditioning the peasants’ subsistence
level, etc.” But the main objective of all NGOs is peasant organization. A classification of NGOs and of
their respective programs are given below (Altieri 1990). :

The first group is made up of RDPs which focus on productive and techmcal processes as well as on
improving marketing techniques. The NGOs engaged in these: programs direct their efforts towards-
small-scale producers who are capable of adoptlng modern technologles and of. reachlng hlgher
production- levels. .

The second group is made up of NGOs whose programs focus on organlzatlonal aspects These
programs have strongly. influenced and rescued the peasants tradltlonal productron culture and loglc
especially among native groups.

Finally, there is a third group of NGOs with programs focusmg on adequate technologlcal development
and use, with special emphasis-on the peasants’ own technological experience. -

Due to economic crises and the degradation of natural resources, these approaches have not
contributed much to the mitigation of rural poverty.

In recent years, a minor group of NGOs has begun to focus 'on agroecologloal prmcrples in: view of _
the conditions confronting many small-scale producers who are being compelled to cultivate ecologically
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fragile areas. For these areas, the farmers’ know-how is insufficient. These NGOs aim at improving the
peasants’ quality of life through the development of ecologically sustainable subsistence strategies and
at raising resource productivity.

In short, the dynamic integration of peasants into the productive rural-agricultural growth requires the
peasants’ organization, participation and management with their own alternative strategies. Here, the
NGOs play a critical role in facilitating negotiations with public agencies for the incorporation of the sector
into the decision-making process.
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Appendix 3

INVENTORY OF WATER RESOURCES AND THEIR USE IN LATIN AMERICA
ECLAC (LCIG 1563 / 1990)

Introduction

Knowledge of the spatial distribution of the water resource and of the human use of: that resource is
fundamental  fof an understanding of water management in Latin America and the::Caribbean. The
purpose of this publication is to provide basic information  on both the natural availability of the resource
and ‘'on the use of water. 1t’is hoped that from this information the reader can galn an apprematron of
the diversity of the water management issues facing the region. - g

The inventory is.presented in two volumes. Volume | covers Mexico, Central Amenca and the'v-
Caribbean and Volume 1I, South America. Within:-each volume the presentation is divided into chapters
on each major hydrographic region.- Hydrographic systems are made up of a number of smaller basins;
this differentiates them from the major basins, in which all the watercourses flow into one main river.
For each region, a series of maps describe and locate the basic geographical characteristics. These
maps are accompanied by a short text covering the climate, geomorphology and sdils of each region.
The descriptive text is supplemented by statlstrcal tables of chmatlc data for representatlve statrons and '
of average streamflow for the major rivers.

~ The information ‘oh ‘water use is provided: in-a set of tables. of relevant social’ and economic data
These tables supply data on the population - by ‘administrative- division, the cities in eachregion with
populations of over 100,000, dams and reservoirs, hydroelectnc plants, and on the major water-using
and waste-generating industries. The formation of this data base has taken considerable time and effort.
- No one. has previously attempted, for a region as large and complex as the whole of Latin America and
the Caribbean, to present social'and economic data or even administrative divisions ‘on the basis of
hydrographic boundaries. The work was begun in 1975 and is still not complete. 'For' example; two’
major industries,; sugar and coffee, are not included as it has not been possible as yet to obtaln region-
wide information on the location of individual plants. -

From the beginning of this work, the intention has been to keep the data files on water use, constantly
updated. For this reason, the basic information is kept-in computer files. This not only ‘permits rapid and"
easy updating, but allows the ‘manipulation of the basuc records to support specnﬂc applrcatlons of the'
data: . e .

Water Use in Latin America and the Caribbean

Latin America is the most humid of the regioné of the world, but it contains some of the-most arid areas
on earth..- South America, with a mean annual precipitation of.1,560. mm, has the highest rainfall -and
runoff of any continent. There are, however, some very arid areas. The Atacama desert, in northern

Chile, is the driest region on the globe. These contrasts in the physical availability of water, coupled with
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the variations in the density of human settlement, produce strongly contrasting patterns of use and
transformation of the water resource.

The use of the water resource by man varies even more greatly than the availability of the resource.
Latin America exhibits striking differences in the nature of human activities and in the density of
seftlement. Vast areas of the region are still relatively undisturbed, almost half of which is still classified
as forest and woodland. There are also, however, industrial regions of global significance which have
some of the largest concentrations of urban population to be found anywhere.

The main orographic system of Latin America, the Andes mountain chain, gives rise to three main
types of hydrologic systems; the large river systems flowing to the Atlantic Ocean and adjacent seas;
the short streams of the Pacific watershed; and the intermittent streams of the areas of internal drainage.

The Atlantic basins are the most extensive (84 percent of the total land -area), and the three largest
systems, the Orinoco, the Amazon and the Plate, account for two-thirds of total streamflow. They are
characterized by slight gradients and the rivers maintain relatively steady flows in the lower reaches.
There are broad floodplain areas subject to extensive regular flooding, as in Paraguay and Argentina.

In contrast, the Pacific basins, accounting for 11 percent of the total area, have steep gradients, and
the rivers have marked variations in flow. The areas of internal drainage (some 5 percent of the total
area) are mainly in the high central Andean plateau, in the Argentine interior and in northern Mexico, and ..
exhibit very irregular patterns of flow,

“The overall:pattern of water use in Latin Amenca and the Caribbean is spatially sporadic and highly -
concentrated.” Much of the water use is concentrated in coastal areas and therefore has only a limited
impact .on the major drainage systems. Where drainage systems are influenced by man, the major
effects have arisen from changes in land use and from the deliberate regulation of stream-flow through
the construction of dams and, to a lesser extent, through interbasin diversions. Reguiation of streamflow:
on a large-scale is mainly a characteristic of the last 50 years, while changes in the patterns of land use
have been significant since the time of the earliest human settlements and remain, perhaps, the more.»_
rmportant means by WhICh human activities affect hydrographlc patterns .in the region. g

Patterns of Land Use

The gross domestlc product of Latin Amenca has grown at an average annual rate of almost 5 percent~
for much of;the last four decades. Even more important than this growth, however, from-the point of
view of water use, have been the changes in the internal structure of the economies of the region. Much
of the change has been in the direction of the increasing. importance of manufacturing industry and.
services in contrast to primary production, both agriculture and mining. Latin America is, however, the
one region..of the world where. the .agricuitural frontier continues to expand and many hydrographic
regions remain. predominantly ‘agricultural. The area defined as arable land and: pastures expanded at,
ten times the global rate between 1970 and 1985, and large areas have been deforested in recent years.
In Central America, 15 percent of the forest and woodland. existing in 1970 was felled durmg that decade
Similarly high rates of deforestation are found in the Amazon basin.

At the same time, the proportion of the area cultivated under irrigation. has lncreased More than one
third of the total area under irrigation is found in Mexico. - Irrigation there, as in the other traditional areas:
of irrigated agriculture (Peru, the central valley- of Chile, and adjacent areas of Argentina), predates.the.
arrival of the Spanish. The greatest increases in irrigation in the last two decades have been in parts
of central and southern Brazil, in Central America and in Cuba.

The Regulatlon of Streamﬂows

The early development of rrngatlon involved, at Ieast Iocally, the regulatlon of streamflows Large dams
did not make their appearance, however, until late in the colonial period. The earliest existing:large dam
was built on the Saucillo river in Mexico in.1750 to provide irrigation, and irrigation has. remained the
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major purpose of the greatest number of dams ever since. With increasing industrialization,
hydroelectricity power generation has become a significant secondary purpose and, in general, the dams
built for this purpose provide greater storage.

Originally, regulation was restricted to smaller streams. The growth in the number of reservoirs and
dams since 1950 has, however, led to the regulation of the large river systems draining into the Atlantic
Ocean, particularly the Plate basin. Almost the total storage constructed since 1976 (120,111 x 106
cubic metres) has been in that basin.

Despite the growth in the regulation of streamflows in Latin America and the Caribbean, most river
systems are still largely uncontrolled. Human influence on water flows continues to be exercised chiefly
through the changes induced in vegetation cover, and it seems unlikely that this situation will change in
the immediate future. The agricultural frontier continues to expand despite the decline in the relative size
of the rural population.

The large metropolitan areas and some industries have a very significant influence on flow patterns
and even more so on water quality, but in terms of the region as a whole the impacts are very localized.
Industrial and urban activities are heavily concentrated in a few basins. The rate of dam building remains
high, despite the hiatus induced by the debt crisis in many countries of the region, and the number of
regulated streams continues to grow. Nevertheless, the wide variation in the intensity of use of the water
resource is likely to remain characteristic of the region for many years to come.

\

The Distribution of Human Activities in Relation to Hydrographic Boundaries

In order to provide a more complete picture of the relationship between the water resources of the region
and human activities, an attempt has been made to present some basic indicators on the basis of river
basin boundaries. In constructing this table, various suppositions had to be made in assigning population
and gross national product to a particular basin. It is necessary, therefore, to treat the resuiting
tabulations. with considerable caution, although for comparative purposes the relationships are probably
in the correct order.

The distribution of both population and economic activity is notably unequal, with high concentrations
in three of the 26 major hydrographic divisions: the Guif of Mexico, South Atlantic and Plate basins.
These three basins account for 52 percent of the total gross domestic product of the region and are
home to almost 40 percent of its population.

The considerable variation in the location of activity is accompanied by smaller differences in the
structure of activities among the various basins. In most of the region, services and industry are the
dominant sectors, although with differing relative shares of production. There are only five regions in
which the share of agriculture is more than 20 percent.

In contrast, there are significant variations in the rates of population growth. The highest rates of
growth are three times as great as the lowest, reflecting not only differences in natural growth rates, but
also in rates of migration. Many river basins remain only lightly populated.

The inventory is still incomplete. it is hoped that this first edition will be only the first step in an effort
to increase the availability of information on the use of water in Latin America and the Caribbean. Such
information is an essential tool for the achievement of better water management and for maximizing the
contribution of the water resources to the welfare of the population of the region.
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Appendix 4

WATER DEMAND

Despite the serious economic crisis the region has suffered since the 1980s, water use has increased
although at a rate lower than in the 1970s.

The combination of the different supply and demand systems has led to a complex water use pattern
in the region. Water use patterns vary, especially among the large and small Latin American countries
and the Caribbean islands, and there are conflict or complement processes among the different uses.

Most underground and surface waters are used for irrigation and drinking water supply purposes. As
regards water supply and sanitation services, great improvements have been achieved over the last
twenty years. In 1971, only 78 percent of the urban population and 24 percent of the rural population
had access to drinking water supply systems; only 38 percent of the urban population and 2 percent of
the rural population were served with drainage and sewerage systems. Seventeen years later, 88
percent of the urban population and 55 percent of the rural population had access to drinking water
supply, while 80 percent and 32 percent of the population, respectively, had access to drainage and
sewage systems (Panamerican Health Organization (PHO), Washington 1989). In spite of these
improvements, there are still 89.2 million persons in Latin America with no access to drinking water
supply systems and 141.1 million who lack sewage systems (PHO 1990).

There is not sufficient information on industrial water use, but estimates show that considerable
volumes of water have been allocated to industry. A paper by ECLAC (1984) estimates that in Mexico
the amount of water used in industry is 40 percent higher than the amount allocated to the public drinking
water supply system. Industrial water use is highly concentrated, whether in industrial centers, in heavy
industry or in agro-industrial development areas. This aspect must be pointed out because of its direct
impact on the pollution of water courses. Indeed, in most countries in the region, industrial effluents are
discharged untreated into water courses.

The increase in water use has brought about a growing regulation of water courses with different types
of structures, the main non-consumption use being the generation of hydroelectric power. Other such
uses are navigation, recreation, some types of aquaculture, and waste dilution and transport (which
entails sustained water quality degradation).

Although non-consumptive uses have greatly increased in the last years, water use is still
concentrated in large urban areas with a limited impact on the watersheds (ECLAC 1991).

The number of control structures (reservoirs, dams and sluices) has increased. Mexico, Brazil and
Argentina have the largest number of dams (over 70 percent of the control and reservoir capacity in the
region).

Ever since the energy crisis of the 1970s, efforts have been made to augment hydropower generation.
The hydropower potential in the region is estimated at 805,792 Mw (35 percent of the world’s total), out
of which only 9.6 percent is currently used. Between 1980 and 1987, the annual growth rate in installed
capacity was 6.5 percent, considerably lower than the one attained in the previous decade. The reasons
for this decrease were the high cost of the infrastructure and the already mentioned economic recession.

At present, small countries of the region tend to direct their efforts towards the construction of
microgenerating plants while the construction of large hydroelectric plants is undertaken through bilateral
or trilateral projects.
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The need to optimize water use and increase management efficiency with a view to avoiding water
use conflicts is greater in areas with high population, industrial, agricultural and power generation growth
rates, and are located in water-poor areas subject to droughts, floods or pollution conditions. In Latin
America this combination of conflicting circumstances is often to be found.

The common trend in the region has been to plan use sectors for water resources planning --
irrigation, hydropower, drinking water supply. The main problems in water and irrigation systems
management in Latin America will be dealt with later on. It should be pointed out here, however, that
the excessive subdivision of activities, the little attention paid to social and environmental considerations,
and the problems involved in the operation and maintenance of infrastructures have led the region to
seek alternatives so as to organize, coordinate and integrate water-related activities and to achieve water
management efficiency.
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Appendix 5

IRRIGATION INSTITUTIONS IN SELECTED COUNTRIES

ARGENTINA
1. Instituto Nacional de Ciencias y Tecnicas Hidricas (INCYTH)
INCYTH: comes under the Direccion de Recursos Hidricos of the Secretaria::de Obras y Services
Publicos [Secretariat of Public Works and Services] of the Ministry of Economic Affairs: INCYTH has
various institutes in different parts of Argentina. Two of them are located in Mendoza: CELA and CILA.
2, Centro de Economla Leglslatlon y Admmlstratlon del Agua (CELA)
The main tasks of CELA include: studies and mvestlgatlons to formulate sectlonal and reglonal strategles
with a water resources development component, development and design of appropriate juridical and
administrative systems for water use; provision of training opportunities for integrated water resources
management; documentation and information. '
The centre has five different departments:

Transferencia y Capacitacion

Sistemas Hidricos :y Gestion

Sistemas Hidricos y Medio Ambiente -

Sistemas Hidricos y Ciencia Tecnica

Sistemas: Hidricos y Desarollo

The total number of employees is about 12.

3. Centro Reglonal Andino (CRA)
The’ centre has three different departments
Hydrology ' ' e
Irrigation and Drainage Englneenng ' )

Operation and maintenance of irrigation systems

Number of employees is approximately 14.
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4. Institute de Economica y Sociologia Rural (IESR)

The IESR is part of the Institute Nacional de Tecnologia Agropecuaria (INTA) The purpose of the Institute
is to generate and analyze pertinent socioeconomic information for the design of INTA’s technological
policy.

IESR conducts research and training actuvmes in the fields of Agriculturali Economics and Rural
Sociology.

IESR has a staff of about 24 members.

The Institute cooperates closely with CGIAR centers like:CIP and ISNAR. It.has strong relations with
CELA and the National University of Cuyo.

BRAZIL
1. Secretaria Nacional de Irrigacao (SENIR)

SENIR is part of the Ministerio da Agricultura e Reforma Agraria. SENIR implements government policies
concerning irrigation. There are two important organizations under SENIR: CODEVASF and DNOCS.

2. Compantia de Desenvolvumento de Vale do Sao Francisco (CODEVASF)

CODEVASEF is responsible for the management of 68 000 ha of |rr|gated land in the Séo Franmsco Valley
(SF). "It has three regional subdivisions: Alto SF, Medio SF, Sub-Medio SF and Baixo SF.: The Sub-
Medio division with headquarters in Petrolixa has 37,000 ha of irrigated. land -and is the more important
one -from an irrigation pomt of view. From the 6 .projects in the Sub-Medio. reglon 3 have, been
transferred to water users’ associations. » : O S

3. Departamento Nacional de Obras Contra as Secas (DNOCS) »

The original task of DNOCS included: construction of roads, electrification, construction of small
reservoirs (Acudes), drinking water supply, etc. It was only after 1970 that |rr|gat|on was added as an
additional task.

DNOCS currently operates 27 irrigation projects with a total area of approxnmately 24 000 hectares
under irrigation.

4. Empresa Brasileira de Pesquisa Agropecuaria (EMBRAPA)

EMBRAPA is Brazil's national agricultural research organization. EMBRAPA, irrigation research is
mandated to CNPAI (Centro Nacional de Pesquises de Agricultura: Irrigade; located in Paranaiba [Piaui
State]). Because of its more central location it is intended to involve CPATSA (Centro de Pesquisa
Agropecuaria do Tropica Semi-Arido, located in Petrolina [Pernambuco State] in lrngahon research So
far CPATSA has concentrated its efforts on water conservatlon ; ‘ »

EMBRAPA collaborates with CIAT and CIMMYT.
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CHILE R R
1 Comlslon Naclonal de Rlego (CNR)

The objectlve of the CNR is to "asegur el /ncremento y mejoramento de la superﬁc:e regada del pals
[to assure the increase and improvement -of the area under irrigation in the country].

The council of the CNR consists of:

The Minister of Economic Affairs (President)
The Minister of Public Works

The Minister of Agriculture

The Minister: of Finance

The Minister of Planning and Cooperation -

The day-to-day affairs of the CNR are in the hands of a Secretaria Ejecutiva [Executive Secretariat)]. |
The main functions of the CNR include: | | |

*  Project preparatlon planning and evaluation. :

*  Entering into agreements with specialists and national or international consultancy ﬂrms to carry
out studies.

*  Supervision and coordination of activities of public and private organizations in the construction
of irrigation works. .

*  Allocation of national and international resources for irrigation development.

* Representing the government in obtaining foreign credits.

The CNR, therefore, is very much a policymaking body of the government.

2. Direccion: General de Aguas (DGA)
The DGA is part of the Ministry of Public Works.
The main functions of the DGA are:

Research and mvestlgatlon mostly in collaboration with Unlversmes
Hydraulic/hydrologic measurement.

. Allocation of water rights and control over existing rlghts
Surveillance or control of rivers, canals, etc.

Organization of water users.

Protection/conservation of water,

Water quality control (yearly census).

* % F * * * %

The DGA is currently engaged in setting up information systems (information that includes technical as
well as organization information) for each basin.
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3. Direccion de Riego (DR)

The DR also belongs to the Ministry of Public Works. S
The main task of the DR is the implementation of large-scale pro;ects (over US$200 000). After
construction, the DR remains responsible for operation and maintenance for a period of 4 years. Then
this responsibility is handed over to farmer organizations. The first step in thlS process is the organizing
of farmers.

4. Confederacion de Canalistas de Chile (CCC)

The Chilean water law distinguishes three different categories of organizations. The Junta de Vigilancia
[Supervisory or Vigilant Board]: Organizations at the level of the river. There may be more than one
junta for a river; for instance: upper reach, middie reach and lower reach... The juntas are responsible
for water offtakes from the river.

Below the offtake, the responsibility for water distribution is in the hands of Asociaciones .de Canalistas
[Canal Associations} and Comunidades de Agua {Water Associations]. One usually finds Comunidades
at tertiary level. They have a different judicial form than the Canalistas. (

The CCC is an organization that is not prescrlbed by the Water Law. It serves the interests of the
Asocvacmnes de Canalistas. o

COLOMBIA

1. Instituto Colombiano de Hidrologia Meteorologia y Adecuacion de Tierras .
(HIMAT)

HIMAT was established in 1976 as an autonomous public entity attached to the Ministry of Agriculture.
It took over public sector irrigation and drainage investments from another organization INCORA, which
previously was in charge of irrigation and drainage development as part of land reform. INCORA, the
Colombian Institute for Agrarian Reform, initially concentrated on land reform but diversified its operatlons
in later years to include land and water development projects.

HIMAT has a staff of nearly 2,000 members of which haif are in the Imgatlon and Dralnage Sub-
directorate (1950 in the regional offices and 50 at the central office).

it is not only in charge of irrigation and drainage districts but aiso operates an excluswe hydrologlcal
and meteorological network of laboratories. ,

Of the 28 irrigation and/or drainage districts, 21 are managed by HIMAT These 21 dIStrICtS cover an
area of 120,000 ha of which 65,000 ha is for irrigation .and drainage, 145,000 ha for dramage only and
70,000 ha for drainage and flood protection.

Responsibilities for operation and maintenance for one of the largest |mgat|on and drainage dlstncts
(Coello, 26,000 ha) was transferred from HIMAT to a users’ association as early as in 1976 .Since then,
7 other districts have also been transferred.

2. Instituto Colombiaho Agropecﬁaria (ICA)

ICA, Colombia, National Agricultural Research Organization, has a Natural Resources Department which
includes a small water management section (with 2 Ph. D. qualified staff members and 5 MSc, qualified
staff members).
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3. Federacion Nacional de Arroceros (FEDARROZ)

Colombia is a country with a large number of producer organizations. The most important one is the
Federation of Coffee Producers. The Federation of Rice Producers is also influential.

There are approximately 160,000 hectares of irrigated rice fields with a cropping intensity of over 170
percent. Yields are in the order of 5.8 tons per hectare per season. Almost 2/3 of the annually
harvested area is irrigated. ‘

ECUADOR

1. Ihs’_titytb Ecuatoriano de Recursos Hidraulicos (INERHI)

INERH| is an autonomous public body attached to the Mnmstry of Agrlculture and leestock and headed
by an Executive Director. '

The Minister of Agriculture is Presidént of the Board which has three directorates:

Direccion de Planificacion
Direccion Financiera
Direccion Tecnhica

Under the Direccion Tecnica, there are four sub-directorates:

Sub-direccion de Admihistracion de Aguas y Ordenacion de Cuencas
Sub-direccion de Estudios y Disefio de Proyectos

Sub-direccion de Construccion _
Sub-direccion de Operacion y Desarrollo Systemas de Riego

INERHI plays a crucial role in Ecuador in the construction of new systems, in rehabilitation and in
operation and maintenance of existing systems. It also plays an important role in'the Iegalization of
water rights and solving water disputes. o :

The total area under public irrigation in Ecuador is approximately 115,000 ha. Of this area about
80,000 ha are under management by INERHI. Other areas inthe publlc sector are managed malnly by
Provinces or Municipalities. '

INERHI also has different ‘agriculturally oriented ‘taboratories under its supervision.

MEXiCO

1. C_o_r_nision _Nacional del Agua (CNA)

The CNA is a comision of the Secretana de Agncultura y Recursos H/dr/cullcos (SARH) headed by a
director general. -

The CNA was created in 1989 to unite all aspects of water management, a task which, under the
Mexican Constitution, falls to the federal government.
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The organizational structure of the CNA distinguishes .six levels; .

~Direccion -General . -
Direccion

. Sub-direccion General
Sub-direccion
Gerencia
Sub-gerencia

At the Direccion level, distinction is made between urban and agricultural water use.

Planning, design, construction and operation are four sub-direccions under the Sub-direccion General
for Hydraulic infrastructure. '

Under the Sub-direccion for operations, distinction is made between four Gerencias [Managers]:
Tierras Aridas [Dry land), Distritos de Riego [Irrigation Districts] and Unidades de Riego [Irrigation Units].

Under the Gerencia de Districtos de Riego there are again three Sub-gerencias (operation,
maintenance and transfer) and one office for irrigation and drainage.

The Gerencia de Distritos de Riego is responsible for the operation and mamtenance of 3. 5 mllllon'_j
hectares of irrigated land, spread over 77 districts. )

The Gerencia de Unidades. de Riego deals with approxxmately 18,500 units and an |rr|gated area of
1.8 million ha. ‘

There is a special Sub-gerencia (under distritos de riego) that deals with transfer of responsibility for
operation and maintenance from the government to water users. .

2. Instituto Mexicano de Tecnologia del Agua. (IMTA)

IMTA is an institute of the SARH that has close linkages with CNA. The Director General of CNA is the
President of the Board of IMTA. L ) -

IMTA has three "Technical Coordinations” in:
* Industrial and urban use of water

Watershed :management (including hydro- meteorologlcal studies)

- * |rrigation and dramage

*

The total _number of employees is approxmately 400 of which 85 are wnth Ph D. and/or MSc :
quallflcatlons Emphasis is on industrial and urban water supply.

IMTA has agreements with a number of universities in different parts of the country to carry out research.”

3. Instituto Nacional de Investigaciones Forestales y Agropecuarias (INIFAP)

INIFAP is part of the SARH and is a national agricultural research organization. It has over 2,000
researchers and a large network of research stations all over the country..

So far, INIFAP’s water related activities have focused on water use efﬂmency and crop water
requirements. -

INIFAP has recently moved mto anew area of research: water management at dlstnct Ievel comblned
with technical assistance. :
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