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PREFACE
 

This Assessment of Ecuador's agricultural sector addresses critical issues 
that must be faced if the country is to fully benefit from its superb agricultural
potential. The Sector Assessment analyzes the role of agriculture in economic 
development, identifies constraints to progress and makes recommendations for 
faster growth and development in agriculture and the economy more generally.
The conceptual foundation that undergirds the assessment comprises three 
interrelated elements: the induced innovation model of agricultural development,
the pervasive effect of macroeconomic polices on agricultural growth, and the 
emergence of a new global economic order. Specific analyses and studies of the 
agricultural sector include: an overview of theoretical constructs; macroeconomic 
and sectoral policies; agricultural growth, trade and nutrition; renewable natural 
resources; population growth and the labor market; the production milieu and 
factor use; public irrigation projects; marketing; credit; social institutions and 
gender; pub!ic sector institutions; and the human capital and science base. 

We conclude that the principal challenge facing Ecuador's economy is to 
make the transition from a low-productivity agriculture primarily dependent on 
natural resources to a highly-productive, science-based sector. The specific
analyses tend to reveal the samo major constraints: discriminatory macroeconomic 
policies that subsidize industry, home goods and urban people at the expense of 
agriculture, tradeables and rural people; and major deficiencies in the human 
capital and science base resulting in low agricultural productivity. An outward 
oriented growth strategy is proposed with two principal recommendations: (1)
rationalize the inward-oriented macroeconomic policy matrix by reducing and 
eliminating trade barriers, reducing government expenditures and deficits,
unfettering capital markets and unifying the exchange rate; and (2) substantially
strengthen the science base for agriculture by making resoarch autonomous, 
paying competitive salaries for scientists, greatly increasing research funding,
consolidating extension services, technical high schools and university faculties,
linking the various components of the science base both nationally and 
internationally, and improving rura' education. 

Work on the Agricultural Sector Assessment began in February 1988 as part 
of the Agricultural Sector Reorientation Project (ASRP) sponsored by the U.S. 
Agency for International Development (USAID). The Institute for Agricultural
Policy (IDEA) provided direct support with complementary support from the 
Ministry of Agriculture's (MAG) Policy Analysis Unit (PAU). A series of 21 working 
papers were revised and integrated into the fourteen chapters of tile Sector 
Assessment. 

The working papers are based on results of other studies and original
analyses from secondary and primary data. There are a relatively large number 
of published and unpublished studies, reports, theses and documents about 
specific and more global aspects of economic and agricultural development in 
Ecuador. The methodology employed was to review and interpret these studies and 
to synthesize and incorporate their findings into the assessment. Only the most 
important and germane studies are cited in the references; many more were 
reviewed and are reported in an annotated bibliography by Dale Colyer issued as 
a working paper. 

Analyses based on primary and secondary data were made to fill in gaps
and substantiate findings from other studies. Most secondary data series are for 
the period 1965 through the late-1980s. Inconsistent data series on agricultural
production and lack of current data on social indicators constrained the analysis. 
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Ecuador has not taken an agricultural census since 1974 and the methodology for 
gathering production statistics was changed in 1986. Primary data were gathered 
to complement secondary sources for analyses of irrigation and social institutions 
and gender. 

The working papers provided the basis, along with other studies by IDEA, 
MAG/PAU and USAID, for a series of seminars and round-table discussions under 
auspices of IDEA. These fora served to communicate important preliminary findings 
and recommendations of the Sector Assessment to key public and private sector 
decision-makers and provided critiques of the working papers. 

The Agricultural Sector Assessment is jointly authored by several people 
associated with USAID/Ecuador and its contractors, IDEA and MAG/PAU. Dr. Morris 
D. Whitaker (current agricultural economist for USAID/Ecuador) is the senior 
author and editor and Dr. Dale Colyer (former agricultural economist with 
USAID/Ecuador) and Mr. Jaime Alzamora are co-authors and editors. Contributing 
authors include Drs. Rae Lesser Blumberg, Duty Greene, Hugo Ramos, Harold Riley, 
Lindon Robison, Douglas Southgate (agricultural economist joining IDEA's staff in 
mid-1990) and David Tschirley. The study is unique in that nine of the ten 
authors are agricultural economists (Dr. Blumberg is a rural sociologist). Ecuador 
has only a few agricultural economists and two are co-authors (Dr. Hugo Ramos and 
Mr. Jaime Alzamora); this is the first global study of agricultural development in 
Ecuador by agricultural economists. 

The authors have a substantial base of experience in Ecuador. Two are 
native Ecuadorians with long professional experience in various parts of the public 
and private sectors. Six of the U.S. authors have served long-term assignments 
in Ecuador totaling over 16 years and all have worked on short-term assignments, 
some on a recurring basis for decades. Interpretation of the data were greatly 
enhanced by these prior professional activities and common basis for interaction 
among the authors. 

The Ecuadorian economy has been stagnant for nearly a decade with per 
capita output at a lower level in 1989 than in 1980. The country is heavily 
dependent on petroleum exports but is expected to become a net importer of 
petroleum products shortly after 2000. As petroleum reserves become increasingly 
exhausted, dependence on agriculture as the principal economic sector will grow. 
This will place increasing stress on already degraded natural resources. Unless 
substitute inputs--improved technical knowledge and modern, industrial inputs-
become broadly available in the next 5-10 years the likely outcome will be eventual 
destruction of renewable natural resources followed by economic stagnation. We 
believe the recommendations of the Agricultural Sector Assessment provide the 
basis for producing these indispensable substitute inputs and rejuvenating the 
economy. Imp;ementing these recommendations will allow Ecuador to exploit 
opportunities for growth in the emerging world economy, lead to a healthy, growing 
agricultural sector, reduce dependence on natural resources, create higher-paying 
jobs and result in faster and more equitable economic growth among all productive 
sectors of the economy. Our hope is that the Assessment will serve to focus debate 
and discussion and help 
agricultural development. 

lead to the development of improved policies for 

The Authors 
Quito, June 1990 
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THE ROLE OF AGRILULTURE IN ECUADOR'S ECONOMIC DEVELOPMENT: 

EXECUTIVE SUMMARY 

Overview 

The principal conclusion of this study is that agriculture, a key sector of the 
economy, has been undervalued and depreciated by past policies as a basis for 
more rapid and equitable development. Economic growth has been Internally
oriented, based largely on import-substitution industrialization with inherent 
constraints on the rate of progress. The macroeconomic policies associated with 
this development model have discriminated against agriculture, tradeable goods and 
rural people while subsidizing industry, home goods and urban dwellers. 
Substantial windfall gains from the petroleum boom and external credits to cover 
fiscal deficits were used to finance a too-large, unproductive public sector and a 
variety of other recurring subsidies to support internally-oriented growth. 
Subsidies are ubiquitous and tend to be captured mainly by various special 
interest groups of the non-poor although they are ostensibly to help the poor. All 
good and marginal agricultural land is in use and land and other natural resources 
are increasingly exploited and degraded. Agricultural productivity is relatively 
low even compared to other South American countries, reflecting completely 
inadequate investments in the human capital and science bases of the sector. The 
consequence has been a slow-growing economy during most of the 1980s, with real 
gross domestic product (GDP) per capita in 1989 at lower levels than at the 
beginning of the decade. 

Main Findings 

The most important findings of the assessment are as follows: 

1. The Importance of Agriculture. Agriculture is the most important of any of the 
economic sectors on the basis of foreign exchange earned, contributicn to GDP and 
share of employment; 

2. Past Macroeconomic Policies and Incentives, The structure of incentives 
inherent in macroeconomic and sectoral policies associated with import-substitution 
industrialization has subsidized industry and urban dwellers and has discriminated 
against agriculture, especially against the small farm sector and rural people, for 
the last three decades; 

3. Current Macroeconomic Policies, Macroeconomic and sectoral policies stilt 
subsidize industry and discriminate against agriculture, (espite modest 
improvements throughout the 1980s and the commitments of the Borja 
administration to implement further reforms; 

4. The Petroleum Boom, A large share (79 percent) of the proceeds of the oil boom 
were expended on salaries for a burgeoning public sector bureaucracy and 
subsidies for various special interest groups, which imposed a major, recurring 
fiscal burden on the economy; 
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5. Agricultural Growth, Agriculture grew very rapidly in the 1980s compared to 
slow growth in the 1970s, reflecting the responsiveness of Sierra and Costa farmers 
to a somewhat improved macroeconomic policy environment; 

6. Industrial Stagnation, Industry and the rest of the economy were stagnant in 
the 1980s after rapid growth in the 1970s due primarily to the exhaustion of 
internal markets for import substitutes and subsequent very slow growth in 
demand; 

7. The Agricultural Frontier, All the good and marginal agricultural land is now 
in production with major problems of soil erosion in the Sierra and expansion onto 
fragile soils of the Oriente and Northwest; 

8. Natural Resource.. While Ecuador was endowed with abundant natural 
resources, degradation is occurring at increasingly faster rates, with the strong 
likelihood that some of its most important natural resources will be destroyed or 
depleted within another 10-15 years; 

9. Sources of Growth In Agricultural Production. Increasec in yields have been 
modestly important in explaining changes in production of Coastai and Sierra crops, 
notwithstanding the relatively low levels of productivity and general reliance on 
natural resources for agricultural growth; 

10, Agricultural Productivity. Productivity in agriculture is relatively low even In 
comparison with neighboring countries, despite the modest increases In yields 
noted above; 

11. The Science Base and Human Capital. The research, extension and education 
system serving agriculture is seriously deficient, with especially limited human 
capital and very small and decreasing investments in agricultural research; 

12, Agrlcultural Research, Improved technologies are very location-specific 
depending on soils, rainfall, temperature, pests, and diseases and require a strong 
research system linked to the international network of agricultural science; 

13. Irrigation and Agriculture, Irrigation projects are highly subsidized and very 
inefficient with more than half of the subsidy being wasted and a large share of 
the modest benefits being captured by a few large landowners; 

14. The Public Sector and A-griculture. Public expenditures on agricultural 
programs have always been relatively low and have declined substantially to only 
about 3 percent of the total since the peak reached during the oil boom; 

15, Agricultural Subsidies. The greatest share of subsidies to agriculture are 
captured by well-to-do farmers with large holdings; the more affluent generally 
capture most of the subsidies throughout the economy; 

16. Agricultural Trade. Agriculture has generated a relatively large trade surplus 
for decades that reached nearly one billion dollars per year in the late 1980:; 

17, Food and Agriculture, Ecuadorian agriculture more than meets the country's 

food needs through a combination of domestic production and trade; the country 
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is completely self-reliant (as opposed to the notion of self-sufficiency); 

18. Nutrition and the Diet. Apparent consumption per capita in 1985 was 117 
percent of the minimum standard for energy (calories), and 125 percent for protein; 

19. The Small Farm Sector and Subsistence Agriculture, Most farmers with small 
holdings sell the majority of their agricultural production commercially and are 
part-time farmers who earn most of their family income from off-farm and often 
urban sources; 

20. Gender and Farming. Feminization of farming, especially of small farms in the 
Sierra and parts of the Costa, accelerated during the late 1970s and early 1980s as 
males increasingly worked off the farm; 

21. A-grlcultural Credit. Savings and investments are constrined by subsidized, 
negative interest rates and loans are concentrated among tne most influential 
borrowers who capture most of the subsidies; 

22. Controlled Prices. Most of the benefits of controlled, low prices have been 
captured by influential consumer groups and intermediaries while production and 
productivity have been constrained; 

23. Poverty and Agriculture. The incidence of poverty is greater in rural than in 
urban areas and output per worker is much lower in agriculture than the low-skill 
services or construction sectors; 

24. Population Growth. Population is projected to grow at the relatively fast annual 
average rate of 2.6 percent between 1990 and 2000, even though the rate has 
declined from the very high 3.3 percent observed between 1962-74; 

25. Migration Patterns. Migration patterns are very complex and census data 
reveal large migration from urban areas to other urban areas, from urban to rural 
areas and among rural areas, as well as the dominant trend of net rural to urban 
migration; and 

26. Labor Markets. Labor markets linking agriculture and the other economic 
sectors are relatively efficient, moving large numbers of rural people out of 
agriculture and into higher paying employment in nonagricultural activities, largely 
in urban areas. 

Foundations for Agricultural Growth 

Several positive factors form the foundation for potentially more rapid 
agricultural growth and modernization: 

1. Improved Macroeconomic Policies. The macroeconomic policy environment became 
somewhat more hospitable for agriculture in the 1980s, and was substantially
improved by the Borja administration from the difficult situation it inherited in 
mid-1988. The economic plan announced in February 1990, if fully implemented,
will further improve the macroeconomic policy climate and move toward a more open 
econor y; 
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2. Strong Performance of Agriculture. Rapid growth of agriculture during the 
1980s augurs well for the economic plan of the Borja administration. The sector 
clearly responded to improvements in the macroeconomic policy environment during
the decade. The responsiveness of farmers to improved Incentives after 1981 is an 
especially important index for predicting more rapid growth as additional 
macroeconomic policy reforms are implemented; 

3. Commercialtzation of Aqriculture Agriculture shifted quickly from subsistence 
to commercial production during the 1970s and continuing into the 1980s. Farmers 
across the tenure spectrum demonstrated their willingness to mobilize and 
reallocate resources in response to changing economic conditions. Most farmers 
have participated in a market economy for a decade or more and have a good base 
of experience as commercial farmers; 

4. Substantial Improvements to the Land, There have been substantial 
improvements to the land over the iast two decades, especially through investments 
in Irrigation and drainage, which provide a foundation for much more rapid growth. 
Most of the potential improvements in productivity have not been realized because 
of failure to make complementary investments in human capital and a science base 
for agriculture; 

5. Increased Yields/Emergence of Science Tradition, Modest increases in yields
suggest that some farmers already have experience in adopting improved
technologies. Yield increases also demonstrate greater dependency on science as 
an input to agricultural production and the emergence of a science tradition. Low 
yields compared to the rest of South America implies Ecuador can increase 
productivity substantially at a relatively modest cost by adapting already proven 
technical knowledge; and 

6. Good Natural Resource Base, Ecuador has a generally good endowment of natural 
resources which have been the principal basis for past agricultural development. 
They are being increasingly degraded, however, and continued reliance on them as 
the main input for agricultural development will eventually result in their 
destruction and eventual economic stagnation. 

Principal Constraints 

Three principal, interrelated problems are forcing Ecuador onto this dead
end road to economic stagnation and environmental crisis: 

1, Discriminatory Macroeconomic Policpie The macroeconomic policy matrix 
continues to artificially depress the prices of agricultural products and tradeables 
relative to Industrial and other home goods, although there is some movement 
towards more outward-oriented macroeconomic policies; 

2. A Seriously Deficient Agrictltural Science Base. Capacity to generate and extend 
new technical knowledge is extremely limited, with an especially weak research 
system; and 

3, Limited Human Capital, The scarcity of human capital is the single most serious 
restriction to a more science-based, productive agriculture and is treated 
separately from the science base to emphasize and highlight Its importance. 
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These three constraints are the most important identified in the assessment 
and combine to severely limit agricultural growth and intensify exploitation and 
degradation of natural resources. The deficient science base and limited human 
capita! result in a general absence of new technical knowledge for agriculture.
Discriminatory macroeconomic polices limit production or importation of modern,
industrial inputs which incorporate or complement the new technical knowledge.
The result is increasing pressure from agriculture on the natural resource base 
because of an extremely limited supply of substitute inputs to fuel agricultural
production. In essence, agriculture has been largely dependent on natural 
resources for growth, but with some evidence of limited emergence of a science
based agriculture. 

Other Important Problems 

Four other important constraints also contribute to distorted and limited 
agricultural and economic growth. These constraints, while not judged to be the 
most important limiting factors, still are major impediments to more rapid and 
equitable development and deserve serious attention: 

1. Rapid Population Growth. A relatively high rate of population growth erodes the 
benefits of the modest economic growth that is realized and the economy must 
produce relatively more just to maintain the standard of living; 

2. Negative Sector Policies. 

(a) Controlled Prices. Producer and consumer prices for a few key
agricultural products are still controlled which limits producer incentives and 
results in subsides to the most influential consumers and middlemen; and 

(b) Government Market Interventions. The government intervenes 
inefficiently in product and factor markets in direct competition with the private 
sector; such interventions require recurring subsidies and distort private 
incentives; 

3. Degradation of Natural Resources. Natural resources from mangrove swamps to 
tropical forests to watersheds to topsoil are increasingly being degraded and 
destroyed which results in fewer inputs for agriculture; and 

4. Inadequate Data Base and Analytical Capacity. Data for analyzing agriculture's
role in the economy are out-dated and very inadequate while the capacity for 
policy analysis in agriculture is just as deficient, resulting in poorly founded, 
ineffective po ;es and programs. 

Maior Recommendationrz 

1. An Outward-Oriented Macroeconomic Policy Maltrix. Move quickly toward an 
outward-oriented set of macroecc -omic polices in order to provide equal incentives 
for all economic sectors. Since pL : policies have discriminated against agriculture,
outward-oriented policies will l,..prove incentives for the sector and lead to 
increased investments in agriculture and tradeables generally, including industrial 
products and imported foodstuffs and feed grains. Such policies also will provide 
a healthy dose of competition which will lead to more efficient industry and access 
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to international markets. An improved macroeconomic policy matrix will thus 
contribute to higher rates of sustained agricultural and economic growth. Four 
changes are needed: 

(a) Reduce Trade Barriers. Remove non-tariff barriers to trade and establish 
a relatively low, uniform tariff that is eventualhy eliminated; 

(b) Reduce Public Sector Deficits and Inflation, Streamline government 
services by divesting of inefficient public businesses, reducing public sector 
employment and eliminating subsidies. Increase revenues by increasing prices of 
public goods such as energy to market levels, and improving the tax system; 

(c) Unfetter Capital Markets. Allow market forces to establish interest rates 
for borrowers and savers; and 

(d) Unify the Exchange Rate, Shift to a unified, floating exchange rate for 
all foreign trade transactions. 

2. A Scisnce Base for Agriculture, Strengthen, consolidate, expand and link 
research, education and extension programs into a viable science base for 
agriculture. This must be done mainly through government programs since the 
products of the science base are generally public goods. There ars four specific 
recommendations: 

(a) Make INIAP Autonomous and Increase Funding. Increase funding levels 
for research by eight-fold, make INIAP autonomous so it can pay competitive 
salaries for scientists and technicians, and mobilize a critical mass of senior 
scientists as quickly as possible; 

(b) Consolidate Extension Services. Integrate and consolidate the disparate, 
uncoordinated extension programs into a single entity with a unlfy~ng philosophy; 

(c) Consolidate and Strengthen Universities and Technical Hlgh Schools. 
Consolidate university and technical high school programs into fewer schools with 
increased emphasis on quality and practical experience. Research programs at 
selected universities should be greatly expanded with special concern for natural 
resources; and 

(d) Link Components of the Science Base. Integrate research, extension 
and education programs into a cohesive, national system, enhance two-way 
communication between farmers and the science base, and strengthen ties to the 
international science network. 

Establishment of a viable science basp for agriculture is of equal 
importance to shifting to an outward-oriented macroecor,cmic policy set as twin 
foundations for rejuvenating the economy. These two ;;lajor recommendations of 
this assessment are synergistic and more rapid, sustained agricultural and 
economic development is dependent on both being implemented. Establishment of 
the science base and greater investments in human capital result in the production 
of new technical knowledge. The outward-oriented macroeconomic policy matrix 
provides broad-based incentives for investing in agriculture, including the 
production or importation of modern, industrial inputs which complement and 

Xxx
 



incorporate new technical knowledge. 
These two sets of inputs--modern, industrial inputs and new technical 

knowledge--are absolutely critical for more rapid, sustained agricultural and 
economic develor ,ient and conservation of natural resources. They substitute 
directly for limi .ed land and increasingly scarce and irreplaceable natural 
resources, thus sawing and conserving them. They simultaneously release the 
constraints to agricultural and economic growth imposed by inelastic supplies of 
natural resources. They are the principal bases for raising the productivity of 
land and allowing abundant labor to be more productively employed. Thus, they 
also permit plentiful labor to be substituted for scarce natural resources and make 
Ecuador's products more competitive in the international marketplaci. 

One caveat needs to be raised about whether a science-based, high-input
agriculture can be sustained. While a modern, industrial inputs can reduce 
pressure on natural resources and increase economic growth, important hidden 
costs emerge in the form of externalities such as pollution associated with their 
use. These externalities must be taken into account in policy formulation since 
they increase social costs and limit the degree to which resource conservation is 
enhanced by a science-based agriculture. In any case, a strong science base is 
the key to addressing the complex problems associated with developing a more 
productive and sustainaLle agriculture in Ecuador. 

It is urgent that the recommendations for increasing funding and 
strengthening the research system and the science base be implemented as quickly 
as possible if ecologic and economic disaster are to be avcided. This strong 
recommendation rests on to1 e three realities: (1) the research pipeline is nearly 
empty after continual funding cuts and loss of most of Ecuador's senior 
agricultural scientists since 1987; (2) it will take at least 2-3 years at a minimum 
to make the research system fully functi;nal after the decision to do so; and (3) 
the long gestation period associated with :Cricultural research will require another 
6-8 years for a meaningful flow of improved technoiogies to be produced. 

The government has already begun to implement some of the recommendations 
made for shifting to an outward-oriented macroeconomic policy matrix. The 
economic plan announced in February 1990, if fully implemented, would address 
most of the recommendations of this assessment over the next three years. There 
are two concerns: the plan does not go far enough, especially on fiscal and trade 
issues and needs to implemented more quickly. 

Other Recommendations 

1. Slower Population Growth, Reduce the rate of population growth in order to 
amplify the effects of more rapid economic growth in the future from strengthening 
the science base and improving macroeconomic policies. It is important for the 
government to dedicate more resources and quiet leadership to reducing population 
growth via: 

(a) More Specific Policies, Develop more specific government policies for 
reducing the rate of population growth; and 

(b) Increased Support for Prlvate Family Plannlng Services. Provide 
greater public financial support for private entities engaged In family planning 
services and re Lted educational programs. 
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2. A Market-Based Private Agricultur I Economy. Establish market pricing for 
agricultural products and a reduced and modified role for the state: 

(a) Divest From Public Businessesq The government should divest itself of 
agencies that compete with the private agricultural sector or substantially modify 
their role. Prime candidates are BNF, ENPROVIT, ENAC, ENDES, FERTISA, AND 
PRONAMEC; 

(b) Move to Market Prices, Remove all price controls at the consumer and 
producer levels except possibly for producer prices for rice, hard corn, oilseeds 
and sugar which should utilize a price band or reference price tied to the world 
market price; and 

(c) Improve Government Market Services. Improve and update regulations 
for grades, standards, weights and measures; improve 
regulations; and expand market news services. 

policing of market 

3. Better Management of Natural Resources The two most 
recommendations for conserving natural resources already have been 
recommendations to greatly strengthen the science base and human 

important 
made. The 
capital for 

agriculture and concomitantly to shift to an outward-oriented macroeconomic policy 
set also are the two key elements of a policy set to conserve natural resources. 
The two sets of inputs resulting from this policy--new technical knowledge and 
modern, industrial inputs--will substitute directly for scarce natural resources and 
reduce pressure on their eeploitation. Other complementary recommendations 
include: 

(a) Rationalize Property Rights. Modify private tenurial arrangements to 
public resources so that resource conservation is encouraged and grant private
rights where resources are being exploited in common; 

(b) Strengthen the Science Base for Natural Resources, Increase 
investments in science capacity to undergird improved management of Ecuador's 
renewable natural resources, with special eihiphasis on tropical forests and coastal 
resources, and in close coordination with selected universities and INIAP; and 

(c) Improve Management Systems. Consolidate and improve the management 
of naturil resources, with a more coordinated, integrated program, consistent with 
the recommendations made above. 

4. Reliable Agricultural Data and Analytical Capacity. The data base serving 
agriculture must be substantially improved and updated, and analytical capacity 
enhanced as another fi!rnda,,ental basis for more rapid agricultural development: 

(a) Take an Agricultural Censu. Carry out an agricultural census on an 
urgent basis as the last one is nearly 20 years old; 

(b) Improve Data Collection and Management. Continue and expand efforts 
to improve the collection, storage, utilization and publication of data on area, 
yields, production, marketing and prices; and 
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(c) Develop and Strengthen Analytical Capacity. Enhance the capacity of 
the Agricultural Policy Institute (IDEA) to do global policy analyses and link the 
public and private sectors in policy dialogue. Strengthen and Institutionalize the 
capacity of MAG's Policy Analysis Unit (PAU) with emphasis on situation and outlook 
reports and microeconomic policy studies. 

The Political Economny of Subsidies 

Ecuador's economy can be divided Into two basic sets of people; the poor and 
all others, referred to as the affluent for want of a better term. The poor are 
those with too little Income to provide basic food, clothing and shelter; the affluent 
constitute the rest of society. Subsidies associated with import substitution and 
Internally-oriented growth are usually justified politically to help the poor but, in 
fact, the affluent receive most of the benefits. For example, 90 percent of energy
is consumed by the 10 percent of the population with the highest incomes. The 
poor generally wield little political influence but support the political Interests of 
dominant affluent groups because they also benefit directly from subsidies. 
Subsidies both distort and limit economic developmeni and leave the poor relatively 
worse off. Subsidies have contributed directly to the large fiscal deficits and 
inflation of the 1980s. Resources have been wrested away from the poor for years
via an implicit inflation tax in order to provide subsidies which benefit 'mainly the 
affluent, special interest groups. Weaning special interest groups away from 
subsidies and toward a more productive economy is at the heart of true economic 
reform. The incentive is the prospect for substantially higher economic growth, 
more jobs and improved well-being. A safety net to protect those who suffer 
during the transition -period likely will be a necessary part of a new development 
policy. 

Ecuador Without Petroleum 

The Ecuadorian economy is at a major crossroads with very little time to 
decide which way to turn. It will become a net petroleum importer in about 13 
years. Agriculture is a major sector of the economy and will play an increasingly
important, pivotal role as petroleum reserves are depleted. Production agriculture
and related activities in other economic sectors are based largely on exploitation
of natural resources and internal capital accumulations. The pressure on natural 
resources from agriculture will increase as petroleum is used up. Agricultural
and economic development based on exploitation of natural resources will result in 
modest growth until natural resources are degraded and destroyed. At that point 
the economy will tend to stagnate. 

Act Expeditiously 

rime is of the essence. Prompt, courageous actions must be taken now If 
Ecuador is to get onto the high road to more rapid and equitable economic 
development. If petroleum reserves are depleted before the transition from a 
natural resource-based to a science-based agriculture is achieved, the results will 
be tragic both for the economy and Ecuador's natural resources. It is especially 
urgent that the agricultural research system become fully functional as soon as 
possible. 

Implementing the recommendations presented in this assessment will require
strong leadership, a clear vision of the future and political Achievementacumen. 
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of more rapid, equitable economic growth can only be realized through 
statesmanlike actions which subjugate short-term political agendas to the more 
fundamental longer-term needs of the peopie of Ecuador. Fortunately, a viable 
democratic system and enlightened and capable government leadership have 
already moved the economy in the direction of the recommended changes. Much 
more remains to be done, however, especially in reforming macroeconomic policies 
and in strengthening the agricultural science base. 
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I. Iritroductior 

Economic growth and development In any modern society are concerned
fundamentally and primarily with Improving the well-being of people. One major
objective Is to increase the production of goods and services as rapidly as possible 
as the basis for improving the quality of life and standard of living. This goal
reflects the economic behavior of Homo sapiens from a wide variety of political and
cultural backgrounds around the world. While this concept is fundamentally
materialistic, the collective aspirations of people, expressed through the political
process, universally encompass a concern for adequate nutrition, housing, clothing,
health care, education, arts, and other basic human needs. Concomitantly, there is 
a universal tendency to value expanded opportunities for the Individual and
freedom of choice In consumption and production activities. The standard measure 
used to compare economic progress among nations is the of growth in therate 
value of goods and services produced In the economy, expressed in constant prices
(real Gross Domestic Product or GDP). The rate of growth in real GDP is compared
with the rate of growth of the population to determine if people are, on average,
better off. 

The second major objective of growth and development in today's world is 
to distribute production more equitably. Concentration of income and wealth among
a small share of the population usually is not sustainable politically. Consequently, 
more egal'tarian sharing of the fruits of economic progress Is another important
goal of development among countries o.f all Ideological persuasions. This concern 
often Is expressed by strong emphasis on Increasing employment opportunities for
the growing labor force, which usually is concentrated among lower-income masses,
especially in developing countries. It also is expressed in progressive tax systems
which redistribute Income in favor of the poor and in social welfare programs which
transfer resources to meet the basic human needs of poor people. While 
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progressive tax systems and welfare programs tend to be the domain of the 
developed world, the developing nations are increasingly adopting these 
mechanisms. Thus, measures of the distribution of income and wealth are other 
important indices, along with per capita GDP, of achievement of the objectives of 
economic growth and development. 

The role of agriculture in overall economic growth and development has not 
been well underrstood, until recently, either by economists, or by economic planners 
and policy-makers in developing countries. Agriculture was consigned to a 
secondary, poorly defined role in most of the formal models of economic development 
that have been in favor during the last 'ew decades. Policy-makers compounded 
the errors inherent in these flawed models as they attempted to make inadequate 
economic premises fit with political expediency. 

A substantial body of new theoretical and empirical knowledge about the role 
of agriculture in economic development has been produced by agricultural and 
developmental economists, especially during the last two decades. Policy makers 
in many developing countries have utilized thic new knowledge, albeit with a lag 
of perhaps a decade or more, as a basis for modifying and improving economic 
development policies. These countries are in various stages of transition away from 
the development models of the past and toward more enlightened policy matrices 
for economic growth which recognize and exploit the potential contributions of 
agriculture. However, several Latin American countries, including Ecuador, still are 
following outmoded development models which discriminate against agriculture. As 
a consequence their economic growth is constrained well below the possible, and 
their distribution of income may be more uneqoal. 

This chapter provides a conceptual foundation for the assessment of 
agriculture and its role in economic development presented in the following 
chapters. Section II reviews several general economic development models that 
were the basis for Ecuador's post World War II development strateqy and discusses 
their failure to explain how agriculture is to produce a surplus to fuel the 
development process. Section III reviews the concerc of the agricultural surplus 
while Section IV turns to a discussion of the body of mo-e recent theoretical and 
empirical fir.Jings about the role of agriculture in economic development and the 
necessary conditions for producing the surplus. Section V provides a guide to the 
rest of the study. 

II. Develcpmernt Mcdels cf the Peast' 

Industrialization was proposed as the principal basis for economic 
development by development economists in the early 1950s. Such a position was 
rooted intellectually in the dual-sector models and growth-stage models of economic 
development. It also was based on the dependency theories of economic 
development advanced about the same time. 

DuaL-Sec4tcr- mtrd GOowth-- Stag Mcdga l 

Dual-sector models emphasize the dichotomy between the traditional and 
modern sectors of the ecoromy and suggest that economic growth must be based 
on development of a modern industrial sector. Dual-sector models can be classified 
as static or dynamic. The static model was first elaborated by Boeke. Dynamic 
models are based on the classic article by Lewis and include those developed by 
Ranls and Fel, and Jorgenson (1961, 1966). 

Stage theories of economic growth suggest that the economy moves by steps 
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from a traditional agrarian structure characterized by low productivity to an
industrialized state with commercialized agriculture and high productivity. Growth
stage theories can be divided into two schools of thought, structural transformation 
and leading sectors. The structural transformation school stressed the shift from
primary to secondary and tertiary activities as development occurred (Clarj). The
"leading sectors" school developed later and is credited mainly to Rostow.' 

The Rostow, Ranis and Fel and Jorgenson models emphasize development of 
a modern industrial sector in a closed economy. All identify the generation of a
surplus as an explicit and initial role for agriculture in promoting general economic 
development. Both Ranis and Fei and Jorgenson clearly recognize that increases
in agricultural productivity will be necessary in order to produce a sustained 
surplus to drive modernization of the industrial sector. 

None of the models adequately explains how the agricultural surplus is to be
generated. Indeed, they devote only limited attention to the agricultural surplus,
although it is critical to their central thesis. Both Ranis and Fei and Jorgenson 
argue that agricultural productivity can be increased sufficiently to produce a
sustained agricultural surplus through land improvements and other labor
intensive capital formation. In fact, it is now well known that a sustained process
of technical change in agriculture requires substantial Investments, especially in
human capital, and a relatively long gestation period (Hayami and Ruttan 1985, 
Chapters 5 and 6). 

A second shortcoming of the models is the assumption that all the agricultural
surplus is available for development of the industrial sector. In fact, demand for 
a whole series of marketing services such as transportation, storage, wholesaling
and retailing increases substantially as resources flow from the agricultural to 
the emerging industrial sector. This occurs because the income elasticity of 
demand for such services tends to be relatively high. Thus, a substantial portion
of the agricultural surplus is, in reality, drawn off to support development of the
services sector which is ignored in the dual-sector and growth-stage models. 

A third weakness, explicit in the modern dual-sector models and implicit In 
the growth-stage models, is the assumption that the industrial sector will generate
sufficient new, higher-paying jobs to accommodate labor released from the rural 
sector. The capital-intensive nature of industrialization generally has limited
creation of jobs. Also, industry generally demands skilled labor, and rural labor

largely is unskilled. Consequently, many migrants are forced to seek employment

in the informal service sector.
 

Depedencyr Mode1m 

The structuralist of development has been themodel economic principal
conceptual basis for Ecuador's economic development policy since the late 1950s
(see Chapter 2). The model was formulated almost simultaneously but independently
by Hans Singer and Raul Prebisch (1950). Prebisch (1959, 1963) and his colleagues
at the U.N. Economic Commission for Latin America (CEPAL) developed the theory
most completely. model on dependency betweenTheir focuses a relationship
developing and developed countries. They argued that there Is a tendency for the
external terms of trade to turn against developing countries that export primary
goods, relative to developed countries that export manufactured goods. This occurs 
because of low income elasticities of demand in the developed countries for primary
goods, and high income elasticities for industrial products in the peripheral
countries. They also argued that primary products had to compete in competitive
markets while Industrial products were sold in monopolistic markets. Finally, they 
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suggested that productivity growth is much slower in prodLiction of primary goods 
in the periphery than for industrial goods in the center. They concluded that the 
potential for rapid and sustained economic growth from exports of agricultural 
products was nil. Their principal policy prescription was for developing countries 
to promote domestic production of imported industrial products as a much more 
viable development model. 

The Prebisch-CEPAL structuralist model of development attracted 
consideraLole attention, especially in Latin America, where it has been followed 
almost dogmatically. Prebisch (1981) has since modified his views about import 
substitution. 

Other dependency models also are relevant to Ecuador because they tend 
to be identified with and reinforce the policy implications of the structuralist model. 
The neo-Marxian dependency model, developed about the same time as the 
structuralist model, also focuses on the economic relatiqnship between the 
developed center and the underdeveloped pe-iphery (Baran). J It argues that the 
developed center extracts resources from developing countries of the periphery as 
they become integrated into the world economy. In this view, exportation of 
advanced technologies from the center results in the development of a coalition in 
the periphery of newer industrial-commercial interests with the traditional, landed 
class. This new power group controls the economic and political system, and the 
majority of rural and urban workers are isolated and oppressed. 

DeJanvry (1975, 1981) has proposed a dependency model of generalized rural 
poverty and agricultural development in Latin America along the general lines of 
the neo-Marxian dependency model. He conceptualizes three levels of exploitation 
that result in marginalization of the rural poor: (a) the center exploits the 
periphery through trade of industrial goods for raw materials, A la the structuralist 
model; (b) the emergi,,g industrial-commercial sector of the periphery exploits the 
subsistence sector and laborers In agriculture; and (c) landlords exploit 
subsistence farmers and laborers. He argues that farmers are increasingly 
marginalized by the process of modernization and incorporation in the market 
economy. He also argues that a coalition of -industrial interests and landlords 
control the political and economic power and conspire to exploit the rural poor. 

The DeJanvry model has been criticized on several grou nds (Schuh 1984): 
there is serious doubt that the terms of trade has deteriorated; the labor theory 
of value, which DeJanvry implicitly assumes, has been generally and widely 
discredited; trade has evolved principally between the center countries, not 
between the center and the periphery, which patte, n raises serious questions 
about the predictive power of the model; the substantial political power of urban 
wage groups throughout Latin America vis-A-vis DeJanvry's industrial-agricultural 
elite is ignored; the large masses of rural workers are unskilled and have little 
value .o the industrial sector, which requires highly skilled workers; the foreign 
exchange constraint was not imposed from abroad but was internally generated by 
a policy matrix that subsidized import-substitution industrialization and neglected 
the traditional export sector during a period when world trade was growing 
rapidly; the lag in technological development of the periphery was largely self
imposed and not th- result of collusion among the center countries which have had 
a high degree of competition in research and development; labor services can be 
made more inexpensive by increasing labor productivity which would have been in 
the interest of DeJanvry's supposed industrial-agricultural coalition; and high 
rates of population growth, which explain much of the lag in per capita income of 
the periphery, are treated superficially. Perhaps the most serious weakness of the 
DeJanvry model is its failure to clearly specify policies for modernizing agriculture 
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and integrating marginalized rural people into the economy.
The principal conclusion of the dependency models is that rapid and 

sustained economic growth is possible only by constraining commerce with the 
center, and focusing on development of a modern industrial sector based on 
internal markets. 

Notwithstanding the serious weaknesses of the various models discussed 
above they have contributed to a better understanding of the development process.
Dependency theories focus on trade as one of the Important sources of economic 
growth and development. They also clarify that social and institutional structures 
are Important determinants of the distribution of the gains from trade and of 
overall social welfare occasioned by trade. These are important factors which the 
dual sector and growth stage models ignored. The dual sector models provide 
substantial insight into the interrelationships between the traditional and modern 
sectors of the economy and especially intersector labor markets. They also 
correctly identify the critical role of the agricultural surplus in fomenting overall 
economic development. The dependency models failed to address these important
elements of the development process. While the various theoretical constructs 
discussed above each have enhanced understanding they failed individually and 
collectively to Identify appropriate policies for m.re rapid and sustained 
agricultural and economic growth. This failure is due mainly their simplisticto 
natures and the lack of empirical foundation for many of their questionable 
assumptions. 

Ensug i in g Sitr3ac t Beies R 4esuIand mtsg
 

The synthesis of the structuralist and neo-marxian models of dependency
and the growth-stage and dual-sector models has provided a foundation for broad
based political support for autonomous, internally-focused growth strategies
throughout Latin America and much of the developing world for most of the period
since World War II. The principal feature of such strategies has been the 
development of a highly protected, modern industrial sector to produce previously
imported consumer durables for the internal market. A second feature has been 
the isolation of the economy from international economic forces with reliance on 
growth from expansion of internal markets. A third generalized feature has been 
the socialist orientation of ambitious welfare and labor legislation that attempts to 
assure the well-being of poor and disadvantaged groups. Such strategies generally
have ignored and depreciated the role of agriculture and tradeablas as a basis for 
more rapid growth because of the weaknesses and shortcomings of the Intellectual 
abstractions underlying these strategies. 

Several Latin American countries which adopted Import-E-ubstitution 
industrialization in the 1950s had experienced disappointing r6sults from this 
development model by the mid-1960s (Hirschman). Stagnation occurred as import
substitution opportunities were exhausted and internal markets saturated. 
EmployrTent generation also was much lower than expected despite initial rapid
growth. Subsequently, these countries modified their development policies and 
have moved toward externally-oriented growth strategies with much greater 
reliance on agriculture. 

Ecuador has followed this general pattern but has lagged well behind other 
Latin American countries in introducing necessary policy reforms. Macroeconomic 
policies improved during the 1980s and significant reforms were proposed in early
1990 for implementation during 1990-1993. However, the country still employs an 
Inward-oriented development strategy based on Import-substitution 
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industrialization as its primary development model at the beginning of the 1990s, 
with significant political opposit'on to the proposed reforms. As a consequence,
Ecuador's agricultural development and economic growth continue to be 
constrained, as agriculture still is taxed to subsidize the Industrialization process
and urban people (see Chapter 2).

Ecuador's agricultural sector could have and can yet play a much greater
role in more rapid, sustained and equitable economic growth and development. The 
next section briefly reviews the role of agriculture In the development process and 
the nature of the agricultural surplus. Then the 
conditions for producing a 
conceptual and empirical 

sustained surplus 
knowledge about 

andnecessary 
are set forth in the 
agriculture's role 

sufficient 
light of new 
in economic 

development. 

I1. The Agr-IcIulItu ral Su r-pIus 

Development of a modern agricultural sector capable of contributing to 
overall economic growth is a dynamic process whereby the efficiency with which 
food and fiber products are produced and marketed Is Increased. Public 
investment is essential to Increase the productive capacity of the sector, to improve
efficiency In product and factor markets, and to provide basic social services-
especially effective education--if the sector is to be modernized. Provision of these 
public services Induces increased private Investments In production and marketing
and In the host of service sector activities associated with them. As a consequence
of such Investments, the productivity of the agricultural sector Increases and the 
intersector flows of products and factors Is facilitated. 

Sustained increases In productivity In the agricultural sector result in what 
economists have referred to as a "surplus" to facilitate development of the modern 
sector (Ranis and Fel; Jorgenson 1961, 1966; Nicholls). Increases in productivity 
cause the supply of agricultural commodities to increase faster than demand. 
Prices of food and fiber fall and the Internal terms of trade (the price of 
agricultural products relative to nonfarm products) shifts against the agricultural
sector.6 The falling prices of agricultural products put pressure on owners of 
resources to shift them out of the sector, and cause the real Incomes of consumers 
to Increase. 

The agricultural surplus consists of two main components: (a) redundant 
resources In agriculture; and (b) Increased real Incomes. Both components are 
fundamental to the development process because they provide a source for shifting 
resources to the nonagricultural sector In support of general economic development,
without reducing agricultural output.7 However, if transfers of resources are to 
have mlximum Impact In the nonfarm sector, careful attention must be paid to rural 
people. Labor Is the most important factor of production In agriculture In 
developing countries, but many rural people are Illiterate and unskilled. If such 
people are to find more remunerative employment outside agriculture and the 
Informal sector in urban areas they must be provided with marketable skills. Also, 
careful attention must be given to Improving the efficiency of intersector labor 
markets. 

Redundant resources result from decreasing prices of agricultural goods and 
tend to become relatively more valuable in the nonfarm sector than In agriculture.
Owners of such resources must seek alternative employment outside agriculture if 
they are to earn the same return as before the sustained technical changes began.
Subsequent resource transfers facilitated by public Investments (such as 
education) lead to Increased levels of production in the economy. The surplus 
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derived from redundant resources may be viewed as the increase in product valuethat can be obtained if labor and other resources are utilized in their best
alternative outside agriculture.


Increases in real income, 
 the second component of the agricultural surplus,tend to be realized in both urban and rural areas. In urban areas, increases inreal income result from decreases in the price of agricultural products. Since thedemand for these products tends to be price inelastic, expenditures decreaseprices fall. asThe savings occasioned by reduced agricultural prices also mayviewed as an increase in the real income of urban 
be 

consumers. Since agriculturalproducts are the most important wage good for the majority of urban consumersin a developing coLintry, the increase in the real income of the average consumercan be substantial. This increased income is available for purchase of wage andinvestment goods produced in the nonfarm sector, and more desireable agriculturalproducts. The result is an increase in demand and investment in those sectorswith increased markets and more rapid development.

In rural areas, decreases in the price of food and 
 increases in productivityboth affect real incomes. Just as In urban areas, decreases in the price of foodtend to reduce the expenditures for food in rural areas and Increase the realincome of the rural consumer. Since rural consumers are almost always producers,however, their incomes are simultaneously being reduced by decreasing prices(induced by technical change). Thus, increases in income decreasedfrom foodcosts tend to be offset by decreases in farm revenues. Technical changes,however, will causc costs of production to fall faster than farm revenues, especiallyfor early innovators. The combined effect will result in increased real incomes forrural producers who adopt the cost-saving technologies. Others will be under somepressure to seek alternative employment for their resources as falling revenues are

likely to swamp the lower food costs. 
Increased incomes in the rural sector also can be invested or used topurchase consumption goods. The impact of such increases in real incomes can besignificant in view of the large proportion of the population concentrated in theagricultural sectors of most developing countries. When combined with theincreases in urban incomes, the increase in demand from falling food prices due to
technical innovations in agriculture can be substantial. Rising real incomes in both
rural and urban areas leads to broader and deeper national markets andcontributes to the development of the services and industrial sectors.
The production of an agricultural surplus has three other implications foreconomic development. First, price decreases tend shift theto distribut )n of
income in favor of the low-income masses, who normally constitute a majority of the
population. This happens because low-income people spend a larger proportion of
their income on food than the more well-to-do. Second, the nutrition of the
population tends to improve as consumers gain access to foods with needednutrients that were previously too expensive. The Improved health of thepopulation can iead to further increases in productivity and production. Third,products of the agricultural sector become more competitive in the world marketwith subsequent increases in exports, domestic production of previously Imported

products, and increased foreign exchange earnings.
Most developing countries are characterized by a relatively large agriculturalsector with low levels of productivity. The conclusion drawn here is thatmodernization of agriculture and production of a surplus in such countries cancontribute substantially to an improved rate of economic growth, and moreaequitable distribution of income. As noted above, past development models andassociated strategies generally have recognized the importance of agriculture and 
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the agricultural surplus. They have failed, however, to explain how such surpluses 
are generated. 

What are the conditions for producing sustained Increases in agricultural
productivity, and an agricultural surplus? The next section considers a body of 
new theoretical and empirical knowledge about agricultural development that 
addresses this question. 

IV. 	 Gener-ating a Sustai ned Sur plus: 
M1 odarn PertspectI'ies 

A substantial body of new theoretical and empirical knowledge about 
agricultural growth and IFverall economic development has been developed during 
the last two decades. This body of knowledge provides much better 
understanding of the nature of agricultural development and of the policy variables 
which affect modernization of the sector. It also contains a much clearer 
explanation of the importance of agriculture in fostering economic development. 
Increases In agricultural productivity and market incentives are identified as 
critical elements for generating an optimum rate of economic growth. Concurrent 
development of the various sectors of the economy, rather than dependence on a 
leading sector, also is recognized as necessary for rapid and sustained economic 
growth by most development scholars. 

This section briefly reviews three major, Interrelated elements of this new 
set of knowledge, including: (a) a theory of induced agricultural development 
proposed and refined by Hayami and Ruttan (1971, 1985) which focuses on technical 
and Institutoni2 change; (b) the effects of macroeconomic and sectoral policies on 
agriculture based on a substantial number of theoretical and empirical studies 
principally by South American economists (Vald~s) and the World Bank (Krueger,
Schiff and Vald6s 1988); and (c) the implications of the emergence of an 
international economy for developed and developing countries (Schuh 1987, 1986, 
1976 and 1974). These new theoretical constructs and empirical findings provide 
the principal conceptual bases for the analysiks which follows In the rest of this 
assessment. 

IindctAod Inhov>%tion in Agicult%3 

Yujiro Hayami and Vernon W. Ruttan (1971, 1985) have proposed a general
theory of induced agricultural development, which builds on and extends the 
seminal work of Schultz. Their model of agricultural development is widely
accepted and their book is considered a classic by agricultural economists 
(Johnson). Schultz, in what has come to be known as the "high-payoff input
model" (Hayami and Ruttan 1985, pp. 59-62) hypothesized that poor farmers In 
developing countt ies al:ocate their meager resources efficiently and are constrained 
by traditional technologies and poverty. Consequently, little or no gains are to be 
had from reorganizing traditional factors of production. He further argued that 
agricultural technologies generally are highly location specific and cannot be 
readily transferred among countries. Schult, suggested that rapid increases In 
agricultural output can be obtained primarily from technical changes, and 
utilization of more modern factors of production, which form part of the package
of inputs necessary to adopt the improved technology. 

The policy Implications for agricultural development of the high-payoff input
model are threefold: (a) development of a publicly supported science base for 
agriculture which can produce and extend flows of new technology; (b) production 
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of modern inputs which incorporate and complement the new technical knowledge;
and (c) education of farmers so that the new technical knowledge can be adopted
and utilized. The various hypotheses of the high-payoff input model have been
exhaustively tested and generally supported by a k&rge number of empirical
studies. Returns to investments in agricultural research, extension and education
have been shown to be uniformly high in both developed and developing countries 
for a variety of individual crops and in aggregate (Evenson, Waggoner and Ruttan;
Lockhead, Jamison and Lau; Huffman). Farmers of all economic classes around th.
world generally have been found to be efficient allocators of factors of production.'
A significant literature about principles of organization and management of
agricultural research, both nationally and internationally, has evolved (Arndt,
Dalrymple and Ruttan; Pinstrup-Andersen; Ruttan). This latter body of knowledge
strongly supports Schultze's intuitive premise that agricultural technologies are 
location specific, and not easily transferred. 

The high-payoff input model clearly has had a substantial impact on 
agricultural development strategies in many developing and countriesdeveloped
around the world. The principal contribution of the model is the identification of
specific investment targets for increasing agricultural productivity. The model,
however, treats technical changes as exogenous, and fails to explain how technical
changes are induced, especially in the public sector. The Hayami-Ruttan model
of induced innovation in agriculture incorporates all the elements of the high
payoff input model, but treats technical changes as endogenous to the sector.
their conceptjalization, innovations occur in the public as well as the private sector

In 

in response to price signals from the product and factor markets. Furthermore,
interactions occur technical and withbetween changes institutions, induced 
institutional innovations allowing individuals or groups to Internalize returns from 
technical progress. Finally, in dynamic sequences of technical change and economic
growth, technical progress that resolves one critical constraint often leads to
another kind of bottleneck with a resultant induced innovation to resolve that 
bottleneck. 

The principal challenge of successful agricultural growth in the Hayami-

Ruttan model is to attain an efficient path of technological change which saves the

relatively scarce factor of production. In their model, technical changes p'rmit

substitution of abundant resources 
for those in scarc, supply. If labor is the
limiting resource in the development process then an efficient path of technical 
change must be labor-saving. Innovations are generally mechanical in this case,
and permit machines and capital to substitute for labor thus increasing the use of
land and raising the productivity of labor. In essence mechanical Innovations 
permit abundant land to t e substituted for scarce labor. If land is relatively

limited and labor is in abundant supply, then innovations must save the scarce
 
land. Chemical-biological innovations will 
permit various technical inputs (such as
improved seeds and fertilizers) to substitute for the scarce land, thus Increasing
its productivily arnd the use of relatively abundant labor. Thus, chemical-biological
innovations permit abundant labor to be substituted for scarce land. 

In the induced innovation model of agricultural developme;nt, an efficient path
of technical change reflects the original endowment of res ,es, and changing
relative prices of products a;d factors. Farmers seek technologies which save the 
scarce (expensive) factor and reduce their costs. They turn to both public
research agencies for improved technologies and to the commercial-industrial sector 
for modern inputs which can substitute for the limiting factor. Public sector
researchers are induced to work on the technological constraints, and the private
commercial-industrial sector to produce modern technical inputs which incorporate 
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and complement new technical knowledge. This process results In what Hayami and 
Ruttan (1985 pp. 133-37) conceptualize as a meta-production function which permits 
the continuous and sustained substitution of new technical knowledge and inputs 
for the scarce factor of production. 

The induced innovation model provides several new insights about 
agricultural growth and overall economic development. Perhaps most important is 
that transition from a natural resource-based to a science-based agriculture is the 
sine qua non of both agricultural and overall economic development. There are 
several policy implications associated with this finding: (a) substantial resources 
will be required to develop a viable system capable of producing, extending and 
adopting continuous flows of new technical knowledge because it is a very capital 
intensive process; (b) human capital at scientific, technical and general levels must 
comprise a significant part of the investment in the agricultural science base; (c) 
the public sector will have to undertake most of the investments In research 
because the efficient path of technical change for most developing countries is 
chemical-biological in nature, and private Investors generally cannot internalize the 
gains from such research; and (d) organization and management of the public 
science base for agriculture will be a major challenge and of critical Importance to 
achieving more rapid growth, given the alternative, multiple paths of possible 
technica! innovation. 

The induced innovation model also confirms the now generally held view 
among development economists that transfers of the agricultural surplus to the 
nonfarm sector are essential for high rates of economic development. An equally 
important but seldom discussed implication is that the use of the agricultural 
surplus to develop the nonfarm sector has a major, direct effect on the rate of 
economic growth. In the words of Hayami and Ruttan (1985 pp. 440--41): 

In many developing countries, the income streams generated in the 
agricultural sector have been used to purchase a nonviable industrial sector 
or a nonproductive military and administrative bureaucracy .... The experience 
of the last several decades indicates that although it may be easy for poor 
countries to acquire an industrial sector that produces manufactured 
products that were formerly imported, it is much more difficult to purchase 
an industrial sector that is capable of making a sustained contribution to 
income streams comparable to those generated by the agricultural sector. 

If the intersector income transfers resulting from technical change in 
agriculture are to result in a cumulative contribution to economic growth, the 
new sectors purchased by these transfers...must be capable of producing the 
new industrial materials needed to sustain the process of agricultural 
development. 

The policy implication is clear: economic development policies must recognize the 
interdependencies of the various productive sectors and exploit the comparative 
advantages of each, if the rate of economic growth is to be maximized. 

The third key finding of the induced innovation model is the important role 
of market forces in inducing both technical and institutiona! change. Price 
distortions in product and factor markets resulting from government policies and 
interventions have limited the prospects for more rapid and sustained agricultural 
and general economic growth. These distortions have constrained opportunities in 
the public and private sector for technical change and in many countries have 
constrained the possibility of moving onto an efficient path of technical change. 
The pricing system must reflect the actual scarcity of products and factors in 
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allocation decisions of public and private sector officials if an efficient path of 
technical change is to be att';r.ed. The policy implications are clear: a more 
modern system of factor and product markets must be developed with government 
support for improved information and communication, grades and standards, and 
transportation and storage within and among principal economic sectors; and 
distortions and subsidies inherent in misguided public policies must be removed by 
adopting a more rational macroeconomic and sectoral policy matrix. 

While the induced innovation model of agricultural development does 
recognize the negative effect on agriculture of overvalued exchange rates, and 
price and interest rate controls, the effect of macroeconomic and sectoral policies 
is not formally incorporated into the model. 

Macroconom ic adri Sectc>ral Pc X 4 i 

There is a large and growing body of evidence that the macroeconomic and
 
agricultural sector policy matrix utilized by many developing countries during the 
last few decades significantly constrained public and private investments in 
agriculture. These countries almost uniformly adopted policy matrices to promote 
import-substitution industrialization and self-reliant growth. Principal 
macroeconomic policies included: overvalued exchange rates; protection of domestic 
industry through tariff and non-tariff barriers to trade; direct subsides to 
industry and commerce including tax exonerations and subsidized credit; and highly 
subsidized importations of capital equipment and intermediate goods. Such 
countries simultaneously maintained a set of negative sectoral policies for 
agriculture including: price ceilings for most food and fiber products, which 
translated into low producer prices; taxes on exports of primary agricultural 
products; export prohibitions; state interventions in product and factor markets; 
and taxes on imports of agricultural inputs in some cases. Finally, such countries 
also attempted to help agriculture by subsidizing credit and other inputs and 
through investments in irrigation, storage and transportation infrastructure; land 
reform and titling; and research, education and extension. 

The World 3ank has recently completed an exhaustive review of the effect of 
macroeconomic and sectoral policies on agriculture in 18 countries around the world 
for the period 1975-84 (Krueger, Schiff and Vald6s 1988). Included are Argentina, 
Brazil, Chile, Colombia, the Ivory Coast, Dominican Republic, Egypt, Ghana, Republic 
of Korea, Malaysia, Morocco, Pakistan, the Philippines, Portugal, Sri Lanka, Thailand, 
Turkey and Zambia. These countries represent a wide range of development and 
all the principal low-inccme regions of the world. Each country was studied 
independently by diffrent researchers who utilized a common methodology to 
provide comparability. Each study empirically rt'easured the effect of direct 
sector-specific policies (both negative and positive), an3d of indirect, economy-wide 
macroeconomic poicies on agricultural incentives for principal exportable and 
importable agricultural products. The impact is measured relative to what prices 
would have been with a free-trade regime and no direct sector interventions (either 
positive or negative). The reference price is the border price for all tradeables, 
appropriately adjusted for various marketing costs. 

The resultb indicate clearly that sectoral and macroeconomic policies have 
discriminated substantially against agriculture in almost all the countries studied. 
The net effect of direct, positive and negative sectoral policies was equivalent to 
a tax on exportables (-11 percent on average) and to a subsidy to Importables of 
20 percent. Thus, direct sector policies favor importable agricultur'al commodities 
while depressing incentives for exportables. The indirect effect of macroeconomic 
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policies taxes both exportables and importables at about the same magnitude (-29 
and -27 percent, respectively). The indirect effects are relatively large and 

dominated the direct effects. Moreover, the total effect, on average for the 18 
countries, taxed both exportables (-40 percent) and importables (-6 percent). Thus, 
the average price of exportables is only about 60 percent and of importables Is 95 
percent of what would have existed under a free-trade macroeconomic policy matrix 
and no direct sector interventions. 

These results conclusively demonstcate the pervasive and dominant effect of 
indirect, macroeconomic policies over sector policies for both exportable and 
importable agricultural commodities throughout a large number and wide variety 
of developing countries. Producers of agricultural exports have suffered 
significant reductions In Incentives, both from direct sector Interventions and 
especially from macroeconomic policies. Producers of Importable agricultural 
commodities have been the recipients of relatively large subsidies from direct 
policies, only to have these eroded and swamped by indirect policies. 

These results Illustrate a puzzling anomaly, raised by Krueger, Schiff and 
Valdds (1988 p. 264): "...agricultural producers often have larger interests in 
macroeconomic policies than they do In agricultural pricing policies, yet their 
representatives usually concentrate on the latter." They suggest a partial answer 
is in the search by consumers of importables and by producers of exportables for 
Internal price stability. However, the magnitude of the disincentives from indirect 
policies is so great that farmers surely would be greatly concerned If they clearly 
understood the negative impacts of such policies. The knowledge base about the 
effect of indirect and direct policies on agriculture is quite new. It is very likely 
that many farmers do not understand the effect of such policies. Moreover, the 
urban-commercial-industrial elite, who benefit from directly from the subsidies 
inherent in such policies, are a strong political coalition which likely would 
vigorously resist attempts to change the status quo. 

There are two other important studies which strongly support the 
conclusions of the World Bank studies. Vald6s provides a summary of the effects 
of commercial and macroeconomic policies on agricultural growth for South America. 
He sets forth a valuable methodological contribution by focusing on the real 
exchange rate, and provides reuits for Argentina, Brazil, Chile Columbia, and Peru 
from several empirical studies. He concludes that agriculture throughout South 
America has been constrained by i~iappropriate macroeconomic and commercial 
policies. He suggests that diversification and expansion of exports may be the most 
important structural adjustment facing South America. Vald~s argues that taking 
advantage of the opportunities for growth in the international economy, especially 
for agriculture, will require an alignment of the real exchange rate to stop taxing 
the sector.
 

Finally, there is evidence from eight South American countries that 
agriculture responded positively to post-1982 adjustments in their macroeconomic 
policy matrices (IICA). These policies were changed in a series of structural 
adjustments that became necessary after the onset of the international debt crisis 
in mid-1982, and because of low growth rates and stagnation. These adjustments 
corrected distortions and reduced or eliminated disincentives associated with 
import-substitution industrialization and internally-oriented growth strategies. 
While the response of each of the eight countries has been somewhat different, all 
tended to experience increases in agricultural growth. Ore principal conclusion of 
the study is that the macroeconomic policy matrix should continue to be modified 
in order to eliminate the anti-agricultural policy bias that has existed for decades. 
The study (IICA p. 13) recognizes the: "...high supply-response capacity of the 
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agricultural sector to favorable macroeconomic policies, basically an increazze In the 
real effective exchange rate and free market internal prices." (Translation by 
author.) 

Sector policies will become much more important once macroeconomic policies
have been rationalized. Improvements in macroeconomic policies will provide the 
greatest increase in incentives to agriculture and of about equal magnitude to
exportables and importables according the results of the World studies.to Bank 
Substantial increases in incentives then can be realized through appropriate
positive sectoral policies since their effect will not be dampened and swamped by
discriminatory macroeconomic policies or negative sector policies. The net effect
of past positive and negative sectoral policies in the 18 countries studied by the 

wasWorld Bank to modestly tax exportables and to heavily subsidize importables.
These data suggest policymakers will need to be especially careful to introduce 
more neutral positive sector policies as macroeconomic policies are rationalized and 
negative sector policies are eliminated. 

Extracting resources from agriculture through macroeconomic and negative
sectoral policies when no surplus is being produced contributes to an increase In 
the real internal terms of trade in favor of agriculture (that is, an increase In the 
shadow price of agricultural commodities relative to non-agricultural, products).
In this situation there would be pressure for resources to flow into agriculture, if
markets were allowed freely to perform their allocation function. Governient 
policies which extract resources from agriculture in such a situation lead to an 
even more inefficient allocation of resources. The main criticism noted here is that
such a policy matrix is not extracl'ing surpluses nor can it stimulate surplus
production. While it does extract resources, the real internal terms of trade are
turned increasingly iri favor of agriculture. The existence of discriminatory
macroeconomic and sectoral policies implies that agricultural surpluses do not exist,
and that agriculture is bearing an unduly heavy tax to support the nonfarm sector. 
In the long run, such a policy matrix reduces the well-being of all consumers. 

An Emerging Wor-Id Eccorcomy 

A truly international, global economy began to emerge after World War II, and 
now is growing vigorously. The world economy is substantially different than It 
was even in the early 1960s, with increasingly interdependent economic 
relationships and greater specialization among nations. The reality of the new
international economic order, and the high probability that it will continue to grow
and develop, has significant implications for both developed and developing
countries. Macroeconomic and sectoral policies must be consistent with the realities
of the international economy if national economies are to maximize their rate of 
economic growth and development.

A key factor which appears to underlie the . mergence and growth of the 
international economy is continuing technological innovation in !nformation. Rapid
scientific advances in communications and computers have substantially reduced the 
costs of producing, analyzing and transmitting information. This has resulted in 
the development of a global communications network in which people in every nation 
are regularly informed of events around the world. 

There have been significant changes in the international economy during the 
past few decades. These changes have impinged directly on almost every country
of the world and especially those with relatively open economies. Schuh (1987,
1986, 1976, 1974) hf identified several major changes and analyzed their Impact on 
the U.S. economy. The r3st of this section summarizes four of Schuh's main 
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findings and their implications for developing countries in their quest for more 

rapid and equitable economic growth. 
First, there has been a substantial increase in international trade throughout 

the world, with especially significant increases between the developed countries. 
Dependency on Imported foreign goods increased In most countries throughout the 

period. Concomitantly, exports increased rapidly, especially in countries that 

exploited economic growth potuntials inherent in the emerging international 
marketplace. Several countries that were underdeveloped in the early 1960s have 

graduated into the status of newly-developed countries by exploiting their 
comparative advantages in the rapidly growing international economy. Others have 
experienced much slower development as they have followed internally-oriented 
growth strategies. Almost all countries, however, are much more open than they 
were twenty-five years ago, and some have experienced quite remarkable changes 
from basically closed to highly open economies. The expectation is that 
international trade will continue to grow, and that major opportunities for economic 
growth for both developing and developed will lie in the international market place. 

A second major change is the emergence of a pervasive, well-developed 
International capital market based, at least in part, on advances in communications 
technology. The size of the market is phenomenal, at U.S.$42 trillion In 1984 
compared to U.S.$2 trillion in international trade (Schuh 1987, p. 2). This market 
has grown very rapidly and still appears to be expanding. It essentially functions 
in an international environment, unconstrained by national boundaries. It provides 
access to the huge pool of international savings for investors In those countries 
which are willing to recognize and abide by the market forces which allocate capital 
in the global marketplace. But countries which have erected barriers to the free 
functioning of this market have found themselves penalized 9In terms of ppital 
flight, reduced access to International lending and lower credit-worthiness. 

Third, there have been major and dramatic changes In comparative advantage 
of nations and regions. Moreover, changes in comparative advantage are cortinuing 
and apparently at a faster pace. Reference has already been made to the 
emergence of the newly developed countries, primarily of the Far East. Major 
industries from steel to automobiles to textiles have moved from the (Ider 
industrialized countries of Europe and especially the U.S. to Japa, . and the, -,eto 
the Republic of Korea, Taiwan, and then to Brazil and Mexico. One can predict that 
such industries, which depend on cheap labor, and utilize technologies that are not 
location specific, will continue to be on the move. 

Significant resources are being invested in r9search and development 
activities oriented to develop comparative advantages vis-A-vis the international 
marketplace in a large number of forward-looking developing and developed 
countries. For example, institutional innovations in agricultural research have 
resulted in the rapid development of thirteen truly international agricultural 
research centers, focused on assisting developing countries. These centers have 
developed improved technologies for tropical food crops, which tend to be location 
specific. Several developing countries simultaneously have strengthened their own 
capacity for agricultural research. The end result of all of these efforts, in 
agriculture, manufactures and services, will be continuing shifts In comparative 
advantage that will result in significant reallocation of resources among countries, 
and changes in the mix of products and factors within countries. In short, 
competition in the international economy will become more and more intense, and 

economic integration greater and greater in the years ahead. Those countries 
which adopt policies to exploit what appears to be a secular change in international 
specialization will experience substantially greater growth rates and economic 
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progress than those which adopt inward-oriented policies. 
A fourth major change documented by Schuh has been the abandonment of 

the system of fixed exchange rates in 1973. A system of floating exchange rates for 
the major currencies of the world has been adopted, with other currencies tied to 
the major currencies. Many people in both the developing and developed world 
pay little attention to the value of their currency in foreign exchange markets. 
However, as trade has expanded, and the size of the capital market has burgeoned,
the exchange rate has become one of the most important prices in the economy. 
When this price is modified by overt government policy, the distortions introduced 
will result in misallocation of significant resources relative to opportunities in the 
international market. The result, again, will be constrained rates of growth and 
failure to exploit comparative advantages in the growing international market. 

The new international world economy developed quite rapidly during the last 
25 years, and the rate at which it is growing and maturing appears to be 
accelerating. The future obviously can not be predicted with much precision,
especially in the longer term. The recent, rapid changes in the international 
economic order presage, however, continuing integration of national economies into 
the emerging international economy. The end result of a continuing integration
would be eventually a world-wide economy, with fully integrated markets. The rate 
a which such integration will take place probably will quicken, although the process
likely will be characterized by spurts and lapses rather than a smooth continuum. 
'The technological changes which have driven the substantial integration on the last 
twenty-five years can be expected to continue. Certainly the extent of technical 
innovation and resultant international economic integration to date would have been 
difficult to predict in the early 1950s, when most nations existed quite 
independently. 

One of the most important lessons from recent changes in the international 
economy is that domestic economic policies are increasingly unable to modify the 
effects of international market forces with impunity. In short, policy makers are 
becoming subject to economic forces largely beyond their control as world markets 
emerge. Those nations which attempt to insulate their economies from these 
pervasive and growing international economic forces will pay a high price In terms 
of foregone growth and development. Such attempts will consign them to a low
growth path and may cause them to fall permanently behind competitor nations in 
the race for greater productivity and market shares. Other more enlightened
countries which develop policies to exploit significant investment opportunities 
inherent in the increasingly rapid integration of the world economy will experience 
much greater rates of growth. Some can be expected to emulate the recent 
experience of the newly developed countries. 

This is not to suggest that policymakers should not be concerned with 
moderating the impacts of adjustments as a country moves toward an increasingly 
open economy. It may be economically rational to implement policies which help to 
stabilize price fluctuations while recognizing that domestic policy can have little 
effect on secular price levels determined in the world market place. Commodity
price policy Is a case in point. While recognizing the advantages of trade at 
international prices Mellor and Ahmed (Chapter 4) recommend a domestic price 
stabilization policy for developing countries with commodity prices set in reference 
to the world price. 

V. The Reat of the Ajsseesmerit 

The new empirical and conceptual knowledge set forth above--the induced 
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Innovation model of agricultural development; the effect of macroeconomic and 
sectoral policies on agricultural growth; and the emergence of a new global 
economic order--comprise the principal conceptual foundation for the analyses that 
follow in the rest of this ass ssment. The next two chapters provide a perspective 
on agriculture in overall economic development. Chapter 2 presents a review and 
analysis of Ecuador's macroeconomic and se toral policies, and provides additional 
evidence on the negative effects of such policies on agriculture. Chapter 3 
provides information on economic and agricultural growth, and assesses how well 
agriculture has performed in contributing to overall economic growth. 

The main body of the sector assessment comprises Chapters 3 through 12, 
and focuses on analyses of various aspects of agriculture. Chapter 4 treats the 
role of natural resources in agriculture, analyzes the extent of the agricultural 
frontier, and presents some new approaches to natural resources policy. Chapter 
5 focuses on the demographic characteristics of the population, the nature of the 
intersector labor market, and rural income and poverty. The production milieu, 
including production trends and factor use for principal commodities is treated In 
Chapter 6, while Ohapter 7 turns to an analysis of the effectiveness and economic 
viability of present and future public irrigation and related multipurpose projects. 
Chapter 8 reviews the agricultural marketing system with special emphasis on 
government interventions, and Chapter 9 focuses on the market for agricultural 
credit. Chapter 10 analyzes the role of social institutions In agricultural 
development, with emphasis on the family and the role of women, and special 
concern for age and gender issues. Chapter 11 considers the mandates and 
functions of various. public sector institutions serving agriculture, and supporting 
programs of donor agencies. Chapter 12 turns to an analysis of the human capital 
and science base serving agriculture, including education, research and extension 
p rog rams. 

The findings of the sector assessment are presented in Chapters 13 and 14. 
Chapter 13 summarizes the principal constraints which must be addressed through 
new and revised policies, and the accomplishments which serve as a basis for 
expected success of modified policies. Chapter 14 presents recommendations for 
modernizing agriculture and enhancing overall economic growth and development. 
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NOTES
 

1. This section considers only those general economic development models that 
heavily stress industrialization and self-reliant development, the dominant policy 
thrust of Ecuador during the last three decades. For a more comprehensive review 
of literature on economic development policy, especially as it relates to agriculture 
see Hayami and Ruttan (1985 Chapter 1); Eicher and Staatz (Chapter 1); Johnston 
and Kilby, Johnston, and Mellor. This section draws especially on the insights of 
Hayami and Ruttan (1985 Chapter 1) and Eicher and Staatz (Chapter 1). 

2. Rostow's approach led to the development of several growth-stage models in 
agriculture. See especially Johnston and Mellor. 

3. See Hayami and Ruttan (1985 pp. 33-39) for a more detailed analysis of 
dependency models. 

4. Spraos concludes that there is no evidence of a clear decline in the terms of 
trade between primary and industrial goods during 1900-1970. He found a declining 
trend between 1870 and 1930, however. 

5. See Whitaker and Schuh for an analysis of the effects of import-substitution 
industrialization on labor absorption in Brazil. 

6. The dual-sector models of both Ranis and Fei, and Jorgenson (1961, 1966) define 
the agricultural surplus as a shift in the internal terms of trade against 
agriculture, which indicates that a process of sustained economic growth is 
underway.
 

7. This intersectoral transfer has been referred to as a production squeeze on 
agriculture (Owen). 

8. Such intersectoral transfers can be realized either through the market or via 
public policy instruments. An important question for policy makers concerns the 
effects of transfers made through alternativL public actions on the development 
process each relative to the pattern induced by market forces. While this is an 
i- portant issue, it will not be considered here. Rather, the focus will remain on the 
nature of the agricultural surplus and its importance in the development of the 
non-farm sector. 

9. The degree to which real income of consumers is increased due to decreasing 
prices of agricultural products depends on two factors. First, the more inelastic 
the demand for food and fiber, the greater will be the reduction in expenditures 
as prices fall. Second, the greater the share of the budget of the average 
consumer spent on agricultural products, the greater the proportional increase in 
real income from price decreases. 

10. Hayami and Ruttan (1985 Part I) and Eicher and Staatz (Parts I and II) each 
present a substantial review of literature of the role of agriculture in economic 
development and of models and theories of agricultural development, as they have 
emerged and evolved in the post-World War II period. These two reference are 
highly recommended reading for those who wish to gain a better understanding of 
modern economic thought on agricultural development. 
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11. See Hopper for a classic example from Asia. 

12. For example, original models of grain reapers saved critical harvest labor but 
led to shortages of labor for raking and binding. This Induced Invention of self
raking reapers and binders (Hayaml and Ruttan 1985, pp. 92-93). 

13. The subsidies came both from access to foreign exchange at the overvalued 
rate, and from exonerations from tariffs or prohibitions for importation of capital 
and intermediate goods. 

14. The country study teams met together in Washington, D.C. during February 
1988 to compare and evaluate their analyses. A list of the individual country 
studies and their authors Is presented In Krueger, Schiff and Vald6s (1988 Footnote 
1, p. 257). A summary of the studies is made In Krueger, Schiff and Vald6s 
(Forthcoming). 

15. The studies for Argentina, Chile and Colombia cited by Vald~s are by the same 
authors as for the World Bank country studies, and are precursors of them. 

16. Schuh (1987, 1986, 1976, 1974) has provided Incisive analyses of the effects of 
changing international economic conditions on the U.S. economy and particularly 
agriculture in these four related studies. Most of his findings have equal 
applicability to any nation facing the challenge of adapting domestic economic 
policies to the reality of the emerging world economy. 

17. Conventional wisdom in South America, and certainly in Ecuador, views the 
United States and U.S. private banks as the dominant force In this market, & la the 
neo-Marxian dependency thesis. In fact, the center of gravity has shifted from the 
U.S. and Europe to the Pacific Rim countries. Japan now has the five largest banks 
In the world and their combined assets are over three times greater than the five 
largest U.S. banks. Citicorp, the largest U.S.. bank, has only about 60 percent of 
the assets of Japan's fifth largest bank (Economist, The p. 6). 
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 POLICY
 

AND AGRICULTURE: AN
 

HISTORICAL PERSPECTIVE 

MORRIS D. WHITAKER AND DUTY GREENE
 

I. Iritrcducticn 

The process of economic development In Ecuador In this century becan
divided into two periods each reflecting substantially different economic
development models and their associated macroeconomic and agricultural sector
policy regimens: (a) the traditional export period from i900 to the late 1950s; and
(b) the import-substitution industrialization period from the late 1950s to thepresent. Economic growth in the first period was founded on the export of
primary commodities, mainly agricultural products from the Costa region.2 The
second period saw economic growth based on industrial development through
domestic production of import substitutes. 

The import-substitution industrialization period has been heavily affected by
two other major economic events: (a) the petroleum boom of 1972-81; and (b) the
period of austerity and structural adjustment following the international financial
crisis and falling peti l1eum prices since 1982. The petroleum boom is extremely
Important in understanding Ecuador's economic and agricultural development. The
rapid increase in revenues from petroleum production provided large windfall gains
which made it possible to continue subsidies inherent in import-substitution
industrialization. The post-1982 period of austerity and adjustment became 
necessary because of burgeoning public and private expenditures, decreased fiscal revenues and sharply curtailed international credits. More fundamentally,
adjustment and austerity became necessary because industrial growth stagnated
as internal markets became saturated and import-substitution opportunities were 
exhausted. 

Agricultural growth and economic development have been constrained during
the entire 20th century by macroeconomic and sectoral policies which have taxed
the agricultural sector. Direct taxes have been levied or, agricultural exports 
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during most of Ecuador's republican period and were a main source of government 

revenues until the onset of the petroleum boom in 1972. Macroeconomic and 

sectoral policies have discriminated against agriculture and tradeables and have 
goods. Such policies caused significantsubsidized industrial and other home 

distortions in relative prices especially during the import-substitution 
As a result, the internal terms of trade moved increasinglyIndustrialization era. 


against agriculture as resources were extracted by government policy from this
 

sector and transferred into the highly protected industrial sector.
 

Prinipal macroeconomic policy distortions which have taxed the agricultural 

sector over the last three decades include: an overvalued exchange rate; a set of 

tariff and non-tariff barriers that highly protected domestic industry; and 

subsidized credit and tax exonerations for industry. Principal direct sector policies 

which have discriminated against agriculture include: taxes on agricultural exports, 

consumer price ceilings and state interventions in marketing. Other direct policies 

which have helped agriculture include: subsidized interest rates on agricultural 

loans; subsidies on fertilizers, rental of farm machinery and irrigation water; 

construction of roads, irrigation works, storage facilities and other infrastructure; 
provision of research, extension andeffective price supports for a few crops; and 

education services. The net effect of positive and negative direct sectoral policies 
has been to reduce incentives in agricultureand the macroeconomic policy matrix 

in Ecuador (Scobie and Jardine 1988a). 
Reduction of many of these policy distortions, starting in mid-1982, has 

contributed to a modest rejuvenation of agriculture and the highest sustained 
The macroeconomicagricultural growth rates in Ecuador's history (see Chapter 3). 

policy matrix and the setting of price ceilings on many food commodities continue, 
to favor urban consumers andhowever, to discriminate against agriculture and 

industrial development. In fact, import-substitution industrialization and inward
principal elements of Ecuador's economic developmentoriented growth still are 

model. This approach continues to have many advocates and was proposed as 

recently as April 1989 to be the basis for reactivating the economy (Martes 

Econ6mico p. 3). 
This chapter reviews the evolution of the principal economic policies of 

during this century and assesses their impact on agriculture. TheEcuador 
late 1950s is described in Sectlo,i IItraditional exports period of 1900 to the 

Section III focuses on the import-substitution Industrialization period from the late 

1950s to the present while the petroleum boom of 1972-81 is treated In Section IV. 

Section V then reviews the subsequent period of austcrity and structural reforms 

from 1982 to the present. The effects of macroeconomic policies on agriculture 

during the last three decades are discussed in Section VI based on the findings of 

several key studies. Section VII contains a brief summary. 

Period: 1900II. The TraditIc ni Exports 8
Lute 1950stco the 

was theEcuador's development engine from colonial times to the late 1950s 

exportation of minerals and agricultural commodities, with very limited processing. 
wereDuring the 15th century mining and exportation of gold and silver to Spain 

the principal economic activities, although they never achieved the degree of 
Exports of textiles also wereimportance as in some other Spanish colonies. 

important in the early colonial period. Such exports were based on wool with some 

750,000 head of sheep reported in the fertile intermountain valleys of Northern 

Ecuador In 1585. The colonial economy underwent a transition from primarily 
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mining in the 15th century to agriculture and livestock during the 16th and 17th 
centuries. Agriculture dominated the economy by the 18th century. Principal 
crops included cereals and tubers in the Sierra region and tobacco, cacao, coffee, 
sugarcane and lumber from the tropical Guayas River basin near the port city of
 
Guayaquil. Cacao and tobacco became important exports during the last few 
decades of the 19th century (Hurtado pp. 6-9). 

Cacao, coffee and bananas dominated Ecuador's exports during most of this 
century. Cacao was the principal export crop from the 1860s through about 1920. 
Production was seriously affected by disease during the latter part of this period
Vhich restricted exports. Cacao production recovered after World War II with the 
Introduction of Improved varieties and again in the 1970s In response to increasing
world prices. Exports of cacao (beans and processed products) increased rapidly
during +he late 1970s and was the most important agricultural export in 1980. 4 

Coffee exports first became important in the late 1920s and represented 17 percent
of all exports during the early 1930s, although coffee has been produced since 
colonial times (Hurtado p. 81). The area planted to coffee expanded rapidly in the 
late 1960s and the 1970s in response to increased demand and high prices. Coffee 
emerged as one of the leading earners of foreign exchange during the late 1970s. 
Banana exports grew rapidly in the early 1950s as weather and disease eroded 
Central America's near monopoly position in world markets. By the mid-1950s 
Ecuador was the leading exporter of bananas, a position which It has retained to 
the present, with the exception of one year of bad weather. 

The development model of Ecuador during the 1900s to the late 1950s was 
production and exportation of primary commodities, principally agricultural.
Government programs focused on agricu!ture, minerals, commerce and industry,
with emphasis on technical education, infrastructure and foreign Investment. The 
first 20 years of the century saw continued growth of agricultural exports led by 
cacao. During this period exports generally exceeded imports and there were large
positive balances on the trade account. The advent of serious diseases, declining
demand for cacao and trade barriers in the 1910s and 1920s seriously reduced 
export earnings. Some diversification of exports occurred in the late 1920s and 
early 1930s, led by coffee but exports did not recover to the levels of the early
1900s until the 1950s. As a result, the economy entered into a period of prolonged
recession in the early 1920s which continued until the rapid increase In banana 
exports in the late 1940s. During the 1920-1950 period the trade balance was rarely
positive putting substantial strain on economic development and social programs 
(Hurtado pp. 70-85). 

Macroeconomic and commercial policies tended to discriminate against
agricultural and other tradeables throughout the period 1900 to the late 1950s. 
Fiscal policies, such as taxing agricultural exports, reduced the profitability of 
investments in agriculture relative to other sectc--. Customs duties also were 
levied nn imports; the imports in turn depended on foreign exchange earnings
generated by agricultural exports. Such export taxes and customs duties provided
the primary sources of tax revenues for financing government programs.

These fiscal policies led to government deficits which were inflationary.
Government budgets were in deficit from the late 1800s through the 1920s, despite
the relatively large Income from export taxes and customs duties, as expenditures
exceeded tax revenues. The government deficit is estimated to have been S/.25.0
millions in 1925 and averaged as much as 80 percent of government expenditures
in 1914 (Hurtado o. 323, note 42). Deficits were financed by borrowing from private
banks which were largely uncontrolled and could Issue their own currency and 
thus increase the money supply. The result was Increasing inflation which became 
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very pronounced after the decline in export earnings In the late 1920s and the 
early 1930s. 

The Sucre was created In 1878 and set at a par with the U.S. dollar and the 
Ecuadorlan peso of 91.67 percent pure gold weighing 1,58 grams (BCE 1986, Part 1, 
p. 182). The exchange rate remained at par until the mid 1910s when disease 
decimated cacao exports and foreign exchange reserves were eroded. The Sucre 
became increasingly overvalued and had to be successively devalued to maintain 
the competitiveness of the country's exports. The Sucre had fallen to 2.15 per 
dollar by 1913 when the effects of the cacao disease began to be felt. The 
exchange rate appreciated to 2.25 in 1920, 5.00 in 1926, 10.80 in 1934, 13.50 In 1949 
and 15.00 in 1951 (Hurtado p. 82; BCE 1977, p. 44). 

Agricultural exports were taxed and imports were subsidized implicitly with 
the overveluation of the Sucre. As the Sucre became increasingly overvalued the 
prices of Ecuadorian tradeables fell relative to those of home goods. The incentives 
to produce tradeables were increasingly reduced because of decreased Sucre 
earnings from exports and relatively lower prices for Imported products vis-&-vis 
locally produced substitutes. The loss of part of Ecuador's share of the world 
cacao market to other competitors during this period may have been as much the 
fault of exchange rate policy as the effect of diseases. 

The world prices of coffee, bananas and cacao and other primary goods fell 
toward the end of the 1950s due to rapidly increasing supplies relative to demand 
(Rosero de Cevallos pp. 1-3). The result was a reduction of both foreign exchange 
earnings and government revenues which were derived mainly from export taxes 
and customs duties.. Concomitantly, demand for imported industrial goods and 
scarce foreign exchange was growing in both the public and private sectors. The 
decrease in foreign exchange earrrings coupled with increased demand for imports 
led to a growing trade deficit which resulted in an increasingly overvalued Sucre 
dt Lhe fixed exchange rate that had prevailed since 1950 (S/.15/US$1). The fiscal 
situation also worsened which put greater inflationary pressure on the Sucre. In 
1960, Ecuador devalued its currency from S/.15 to S/.18 to the U.S. dollar in an 
attempt to increase its export earnings and to reduce imports. 

As the prices of primary goods fell the prices of imported industrial goods, 
produced mainly in developed countries, were increasing. Thus, the externa! 'terms 
of trade between Ecuador and the developed world deteriorated In the late 1950s, 
just as it did for many developing countries which were exporters of pr~mary 
goods. 

III. Im po:rt-S3u L~sti tutlocn I n d ustr l lzomtlcon: 
5Late 1950s to the Preient 

The shift in the external terms of trade against Ecuador's primary exports, 
with the resulting overvaluation of the Sucre and loss of government revenues, 
precipitated a major and significant change in development policy by the 
government. A strategy of promoting growth of the industrial sector as the 
primary basis for rapid and equitable economic progress was adopted In 1957 
(Rosero de Cevallos p. 3). This strategy focused on growth of domestic Industry 
and internal markets by protecting selected products and firms from International 
competition with trade barriers and by cheap food policies. Import-substitution 
Industrialization and internally-oriented growth have been the principal elements 
of Ecuador's economic development model snce the late 1950s to the present. 
Economic growth was especially rapid during the rnld-1960s through 1981, a period 
that corresponded ciosely to the petroleum boom. Even though growth has been 
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very slow since 1982, the underlying development model has not been fundamentally 
altered. 

In 1957, Ecuador adopted the Law of Industrial Incentives (World Bank 1987, 
p.13; Rosero de Cevallos p. 3) which formed the initial basis for a heavy thrust into 
import-substitution Industrialization. The incentives introduced in this law were 
reinforced and extended in the Industrial Development Law of 1962, and further 
refined in 1971 (Rosero de Cevallos pp. 1-12) and in 1985 (World Bank 1987, p. 13).
Tariff and non-tariff barriers were established to protect the domestic production 
of consumer goods. Relatively low tariffs or exonerations were provided for raw 
materials, Intermediate and capital goods imported for use in protected industries. 
Relief from Income and other taxes also was givan to protected industries. Finally, 
subsidized credits also were made available to Import-substituting industries. 

A dual exchange rate has been maintained throughout most of the 1950-90 
period. From 1960 through 1970 all foreign trade was pegged at the official rate 
of S/.18/US$1. A somewhat higher free market rate was in effect for all other 
transactions. The official exchange rate became increasingly overvalued during the 
1960s and was devalued to S/.25/US$1 in 1970. The same pattern occurred in the 
1970s and the cfficial rate was again devalued in 1982 to S/.33.15/US$1. The 
exchange rate policy resulted in underpricing of tradeables (both exports an d 
import substitutes) and clearly discriminated against agricultural produc3rs. It 
also provided additional subsidies to imports and especially favored Imports of 
industrial inputs which were generally free of tariffs and other non-tariff trade 
restrictions. 

Incentives in agriculture also were reduced by several negative direct 
sectoral policies during the late 1950s through 1982. Taxes on exports of 
agricultural products were maintained throughout most of this period, even after 
the advent of the .etroleum boom in 1973, as agricultural exports were seen as a 
primary source of taxable income. Consumer price ceilings were in effect for many 
agricultural products during much of the period as part of a cheap food policy. 
And the government intervened in agricultural product and factor markets, 
especially after the petroleum boom began, in an effort to reduce marketing costs. 

The government did provide some limited direct assistance to the agricultural 
sector during the import-substitution era, which tended to improve Incentives. 
This took the form of investments in irrigation, transportation and some marketing 
infrastructure; provision of research, education and extension services; subsidized 
credit and other inputs such as fertilizers and machinery; price supports for a few 
crops; and a modest land reform program. In the 1960s, dit act government policies 
and programs focused mainly on diversification into the production of food crops 
and livestock products instead of traditional export crops as their prices fell in 
world markets. This strategy was reversed in the 1970s as prices for principal 
export crops increasrd rapidly. The government responded by Increasing public
expenditures to support production of export crops. For example, publK;ly 
supported research and extension efforts, with primary focus on Introduction of 
higher-yieiding varieties and disease and insect control, resulted in increased 
competitiveness and capacity in coffee, cacao and .inan~s (Ruff). 

Overall, the net effect of the set of macro-economic and sectoral policies In 
Ecuador was to turn the internal terms of trade against agriculture and other 
tradeables and towards non-traded, protected industrial products and other home 
goods (Vos p. 1123; Scobie and Jardine 1988a, 1988b). These policies extracted 
resources from relatively backward rural areas for development of the rapidly 
modernizing urban-industrial centers, especially Quito and Guayaquil. 

What Is often ignored by apologists for import-substitution Industrialization 
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in Ecuador is that the small-farm sector, comprising the largest single group of 
poor people at the time, bore much of the onerous burden of this policy approach.
The campesino sector, along with other more prosperous farmers, transferred 
substantial labor and capital to the more well-to-do urban conters. The dominant 
development model concentrated growth in income and wealth in urban areas, which 
tended to worsen the distribution of Income between rural and urban people and 
leave rural areas more impoverished (Vos pp. 1130-31). 

IV. The Retr Ie3um Bci m: 1972-19817 

The petroleum boom was an exogenous event that made it possible to sustain 
rapid economic growth via the import-substitution industrialization model during
the 1970s and early 1980s. The effect of the petroleum boom on econoilc growth
and agricultural development, In particular, was significant and pervasive. The 
period of most rapid industrial growth and greatest agricultural stagnation
coincided with the oil boom during the 1972-81 period even though import
substitution industrialization had been adopted nearly 15 years before as the 
primary development model. Thus, import-substitution industrialization began to 
flourish in Ecuador just as it was diminishina, in many other Latin American 
countries. Windfall gains from the oil boom were the primary reason that rapid
growth from import-substitution industrialization was sustained in Ecuador well 
beyond the time period in other countries. 

Petroleum was first discovered in Ecuador in the Santa Elena area of the 
Guayas Province and was commercialized in the 1920s. In the mld-1960s significant
discoveries were made in Ecuador's Oriente region (see Chapter 4). Total crude 
production increased by 54 times between 1970 anu 1973, from 1.4 to 76.2 million 
barrels. At the same time the world price more than quadrupled in 1973 (World 
Bank 1984, 1987). Thus, Ecuador was the beneficiary of sudden and very large 
export earnings which were sustained through 1981 and ere largely appropriated 
by the government (Nelson; CORDES; UNDP/World Bank).r 

The large and unexpected windfall gains-from petroleum exports provided the 
basis for deepening and strengthening import-substitution industrialization. Very
ambitious government investments in infrastructure were mounted Including
upgrading and construction of paved and secondary roads, seaports, national and 
international airports, power generation and distribution, irrigation, drainage and 
flood control projects, schocls and universities, hospitals, and sports and cther 
community facilities. Significant resources were also devoted to upgrading the 
armed forces and providing modern equipment. These investments dlrcctly
complemented the industrialization process and encouraged expansion of 
manufacturing industry to meet increased demand from oil revenues. 

The programs of the government, oriented toward production and 
consumption of home goods, resulted in greatly increas:.d public sector employment.
One estimate indicates that 79 percent of the petroleum revenues between 1972 and 
1985 were spent on public sector salaries (CEA 1988). Private sector employment
also expanded rapidly during this period as the huge petroleum revenues facilitated 
industrial development and rapid growth in wholesale and retail trade, 
transportation, construction, utilities and services. 

The ambitious government investment programs and the rapid increase in real 
per capita incomes, especially In urban areas, resulted in greatly increased demand 
in both the public and private sectors. The windfall gains from petroleum exports
precipitated a buying binge of unprecedented proportions for domestic and 
imported capital and consumption goods that far exceeded revenue sources. The 
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consequences were deficits on current account, public sector deficits, increasing 
inflation and an increasingly overvalued official exchange rate. The deficits were 
financed by external borrowing by both the public and private sectors from 
international banks on the basis of expected increases in petroleum revenues. 
Domestic savings apparently fell and capital flight increased because of relatively 
low, fixed domestic interest rates. The limited domestic credit that was available 
was channeled to selected industries at highly subsidized rates. The overvalued 
official exchange rate, used for all trade transactions, served implicitly to subsidize 
Imports and especially Imports of industrial inputs, while imports of consumer goods 
were either highly protected or prohibited. 

The rapid increases in Income substantially altered the structure of demand 
for food and fiber with greatly increased demand for animal proteins, fruits, 
vegetables ano seafood especially In urban areas (see Chapter 6). The changing 
structure of demand Induced substantial changes In agriculture toward the 
production of those foods with higher Income elasticities of demand and away from 
traditional cereals and tubers. This was accompanied by a rapid commercialization 
of agriculture both in the small-farm subsistence sector and among traditional 
haciendas. Also, there was a substantial outmIgration of rural labor to urban areas 
where higher-paying jobs were available in construction and services. 

The petroleum boom adversely affected agriculture In at' least four 
fundamental ways. First, increasing inflation led to the Imposition and enforcement 
of official retail price ceilings for a large number of basic food commodities in an 
attempt to mollify the increasingly powerful urban consumers. Second, imported
wheat and powdered milk were subsidized directly by the government through
importation at the official exchange rate and sale at lower prices than the nurchase 
price. Consumers quickly substituted the consumption of now cheaper bread and 
noodles from imported wheat for traditional foods. These subsidies (along with the 
shift in the structure of demand) thus constrained domestic production of wheat, 
barley, soft corn, tubers and legumes and Increased the public sector deficit. 
Third, agricultural exports continued to be taxed. While the government started 
to reduce and eliminate taxes on bananas and sugar In 1973-74, the Inadequacy of 
petroleum revenues to finance rapidly increasing government expenditures resulted 
in the taxes on cacao and coffee being retained and raised. Taxes were continued 
through 1977 for bananas and cacao and until 1981 for coffee (Keeler, Scobie and 
Greene p. 53). Fourth, the increasingly overvalued exchange rate meant that 
agricultural exports were being increasingly taxed and the prices of Import 
substitutes were being depressed. 

Negative direct sectoral policies (fixed prices, imported food subsidies and 
export taxes) and macroeconomic policies (overvalued exchange rates, protection of 
the industrial sector and direct subsidies to industry) all greatly reduced 
incentives to invest in agriculture during the petroleum boom. They extracted 
resources from agriculture to support the import-substitution industrialization 
process and urban development. Ironically, the enormous windfall gains from the 
petroleum boom were not only expended mainly to subsidize the production of 
industrial and other home goods and benefit urban people; they exacerbated the 
discrimination against agriculture inherent in the underlying development model. 
They did this by providing the funding to increase the level and breadth of 
subsidization to industry and shift the internal terms of trade even further against 
agriculture. 

The government attempted to promote agricultural development directly in 
several ways during the 1970s. Mention already has been made of investments to 
rejuvenate production of export crops. The government also promoted fc:d self
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sufficiency during the 1970s. An earlier producer price support system that had 
been largely ineffective was modified in 1972 and applied to crops produced for 
domestic consumption. The National Agricultural Storage and Marketing Company 
(ENAC) was established to buy crops at guaranteed minimum prices and store and 
sell crops when prices improved. The program has focused almost exclusively on 
rice, hard corn and soybeans with very limited success in inducing increased 
production and has been very costly in terms of government subsidies. ENAC 
generally has been unable to sustain floor prices because of limited funding for 
purchases, especially in periods of excess supply. In 1971 the government also 
established the National Enterprise for Basic Products (ENPROVIT) to bypass 
middlemen and purchase directly from the producer" for sale to the consumer, with 
the objective of reducing marketing costs and food prices for low-income 
consumers. Expenditures on ENPROVIT have contributed to he public sector deficit 
as ENPROVIT also has experienced large operating deficits. 

The government invested heavily in development of additional irrigation 
Infrastructure during the 1970s. The primary emphasis was on feasibility studies, 
arranging loans and developing pilot projects. Projects in Babahoyo and Milagro 
were completed by 1981 and other major projects were planned for completion in 
the 1980s. Public Irrigation only had limited impact on ngriculture during 1972
1981 because the extent of publicly irrigated land was quite small at the beginning 
of the period and most new projects were not finished until late in the period.
Public investments in irrigation generally have been socially unprofitable, highly 
subsidized and a significant drain on the public sector budget (see Chapter 7). 

Substantial amounts of subsidized credit were directed to agriculture 
through the National Development Bank (BNF). Most credit lines were directed to 
import-substitute crops especially in the Costa region. The level of subsidization 
has been very high resulting in decapitalization of the BNF. Moreover, most of the 
benefits have been captured by relatively large farmers (see Chapter 9). 

Finally, the government made modest investments in research, extension, and 
related programs through the Ministry of Agriculture (MAG) and the National 
Institute of Agricultural Research (INIAP) in an attempt to improve productivity in 
the sector. A major share of the expenditures appear to have been in inadequately 
trained professionals at low salaries with little evidence of increased productivity 
from these investments (see Chapter 12). 

Attempts to enhance agricultural growth in the 1970s through direct sector 
policies and programs were swamped by the disincentives inherent in the 
macroeconomic policy matrix and the negative sector policies (Scobie and Jardine 
1988b). The petroleum boom amplified the disincentives to agricultural growth 
inherent in the broad set of macroeconomic and negative sectoral policies which 
favored import-substitution industrialization and urban people. Direct sectoral 
policies generally had only a limited effect on agricultural production and 
productivity during the period of the petroleum boom and were a substantial drain 
on the treasury. In addition, the internal market for domestic industrial products 
became saturated toward the end of the oil boom period. Opportunities for domestic 
production of additional import-substituting products virtually were exhausted by 
the early 1980s (Wo.-Id Bank 1987, p. 13; 1988, p. 48). Consequently, industrial 
production stagnated between 1982 and 1990 which is one of the fundamental causes 
of the sustained period of economic crisis since 1982. 
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V. AusterIty and Str uct ural Adjiu stment: 
1 019S2 tc Preisent 

A financial crisis ensued in mid-1982 when foreign banks found that the
credit-worthiness of AmericaLatin generally and of Ecuador, specifically, wasquestionable. Ecuador's foreign debt had increased from US$360 million In 1973 to
US$5.8 billion In 1981 largely from pubic sector borrowing, which accounted for 74
percent of the 1981 debt. In 1971 the public sector had a surplus of 3.1 percent
of GDP; by 1981 there was a deficit of 5.8 percent of GDP, which Increased to 7.5percent In 1982 at the same time that International interest rates Increased.
Foreign banks were unwilling to lend further in such an environment (World Bank' 
1987, pp. 2-5). 

ThQ Rold5m-Huartad o Gcvernment (1979-1984) 

The Rold6s-Hurtado government continued during 1979-1981 with the inward
oriented macroeconomic and sectoral policies that had been In effect since the late
1950s. rhe government also continued to make large Investments In social programs
primarily on the expectation of future oil revenues and external credits. 

In early 1982 the government suddenly and somewhat unexpectedly waschallenged with the most serious economic crisis in Ecuador's modern history.
Foreign credit dried up and the government faced the formidable task of Internally
financing its burgeoning fiscal deficit. More fundamentally, It had to address the
structural problems inherent in nearly three decades of heavily subsidizing
industry and urban consumers at the expense of agriculture and rural people.
policy response was the beginning of a continuing period of austerity 

The 

structural adjustment throughout the 1980s 
and 

which reduced somewhat the degree
of subsidy to industry and moderately improved investment opportunities in 
agriculture. 

The economic crisis was complicated by the accidental death of President
Jaime Rold6s on May 24, 1981. The young Vice-President, Oswaldo Hurtado,
suddenly was left alone to respond to the formidable problems associated with theemerging economic crisis while he simultaneously had to develop and restructure 
the political support necessary to govern the country.

The immediate response to the 1982 crisis was to expand credit and the 
money supply which culminated in the loss of foreign exchange reserves of nearlyone-half billion dollars and rapid overvaluation of the Sucre at the official exchange
rate. This led to a devaluation of the Sucre in March 1982 from S/.25/US$1 to 
S/.30/US$1.

The government then appears to have implemented a more integrated andoutward-oriented response to the economic crisis. First, the policy of maintaining 
a fixed and increasingly overvalued exchange rate system was abandoned. TheSucre was devalued to S/.33/US$1 in May 1982 and a system of daily "mini
devaluations" was implemented. The dual exchange markets were maintained whichresulted in an overvalued official exchange rate that still subsidized industry and
home goods at the expense of agriculture and tradeables. The system of mini
devaluations continued throughout the Hurtado administration; in addition theSucre suffered two macro-devaluations and was at S/.72/US$1 In mid-1984. Second,
strict import controls and restrictions were estabiished In 1982. As a result, thelarge deficit in the current account balance was reduced substantially in 1983.
Third, the Hurtado government entered into an austerity program with restrictions on government spending that sharply curtailed the ambitious social programs of the 
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first two years of the Rold6s-Hurtado administration. These measures effectively 
eliminated the public sector deficit in 1983 and removed some of the inflationary 
pressure from the economy. The success of these measures permitted an expansion 
of the credit available for the private sector and the government raised interest 
rates although they still were less than the rate of inflation. Also, the government 
rescheduled its debt, assuming that of the private sector with the "Sucretization" 

program of October 1983 (Nickelsburg). It also negotiated a standby agreement 
with the International Monetary Fund (IMF). 

The austerity measures compounded by bad weather precipitated a recession 
in 1983 and GDP fell by 2.8 percert. Disastrous weather referred to as the "El 
NiFho" phenomenon was a major factor in the economic downturn. Unprecedented 
rainfall caused flooding and loss of roads, railroads, communication infrastructure 
and bridges, and destroyed crops and livestock. Agricultural production fell by 
13.9 percent. In 1984 the economy recovered somewhat and the public sector 
budget had a surpius for the first time in years. 

The Febree Ccrde'rc Goverrimerit (1984-1988) 

The Febres Cordero government took office in August 1984 and refined and 
expanded substantially the policy initiatives of the Rold6s-Hurtado administration. 
One major adjustment was to move gradually toward a unified exchange rate and 
away from the dual system which tended to be overvalued and favored industry 
and home goods at the expense of agriculture (World Bank 1987, pp. 4-8; 1988, pp. 
9-13). Initial steps in late 1984 involved shifting some foreign exchange 
transactions from the official rate of S/.66.5/US$1 to the intervention rate of 

S/.96.5/US$1. Then in September 1985 all international trade was unified at the 
intervention rate which was devalued to S/.108.5/US$1 in January 1986. Finally, 
in August 1986 the Sucre was floated, with a single markot-determined rate for all 
foreign exchange transactions. The unified rate that was established initially in 
the free market of S/.145/US$1 represented a devaluation Rf the Sucre of 25 
percent ompared to the intervention rate of S/.108.5/US$1.' The unified rate 
remained relatively constant for several months and then began to appreciate. By 

August 1987 it was at S/.200/US$1, a devaluation of 28 percent compared to the 

free-market rate of a year earlier. The rapid devaluation of the Sucre after August 
1986 made agricultural products much more competitive in world markets (World 
Bank 1987, pp. 10-11). 

A second major policy reform was to free interest rates on all savings and 
loans except those on subsidized loans from the Central Bank to specific sectors. 
The Febres Cordero government also undertook measures to raise public sector 
revenues and helped generate the 1984 budget surplus and sustain it in 1985. The 
government also was able to obtain another stand-by agreement from the IMF and 
to reschedule its external debt with private banks (World Bank 1987, p.7). 

The Febres Cordero government also implemented several new policies which 

attempted to reverse the excesses of import-substitution industrialization and to 
improve incentives for agriculture (World Bank 1987, pp. 8, 11). First, the 
government eliminated almost all consumer price ceilings in 1985. In addition, the 
number of products subject to minimum price supports through ENAC buying and 
selling operations were limited to rice, corn, soybeans and cotton. Second, the 
operations of ENAC were curtailed by selling some of its storage facilities and a 
system of issuing negotiable certificates for ENAC-stored commodities was 

implemented. Third, an agricultural commodities exchange market (Bolsa de 
Productos) was established in 1986 to facilitate marketing of agricultural products. 



Development Policy and Agriculture 33
 

Fourth, the government eliminated all export taxes on agricultural products except
for a very small tax to finance customs services. 

The government simultaneously embarked on an ambitious program to reduce
and eliminate restrictions and prohibitions on the importation of industrial goodsthat have been at the heart of Ecuador's economic development model of import
substitution industrialization for nearly three decades. Restrictions were removed
for a significant number of imports, primarily final consumer goods, in April 1985
and January 1986. Tariffs reduced items and thewere for many average tariff,
including surcharges, for all Items on the import list fell from 51 to 38 percent
(World Bank 1987, pp. 13-15). While this was a significant reduction, tariffs remain 
at very high levels. F!nally, the government eliminated its monopoly in fertilizerimports and sales and permitted the free importation of fertilizers and other 
agricultural inputs.

Exogenous events in 1986 and 1987 severely constrained attempts to diversify
the economy and move toward a more effiient path of sustained economic growth.
First, the price of petroleum -11 precipitously in 1986 to about US$12 per barrel
fro-. an average of US$25 in 1985. This sharply reduced government revenues
and led to a budget deficit of 5.1 percent of GDP in 1986 (World Bank 1988, p. 11).At the same time imports had to be sharply curtailed as foreign exchange reserves 
were reduced by about US$1.0 billion. Second, there was a major earthquake on
March 5, 1987 which destroyed a section of the trans-Andean pipeline and
essentially eliminated most of Ecuador's petroleum exports for nearly six months.
This event caused the postponement of approximately another US$1.0 billion of
foreign exchange earnings. The combined effect of these exogenous events was the
reduction in public sector revenues from 28 percent of GDP in 1985 to only 22 
percent in 1987. The Febres Cordero government was concomitantly engaged in a very expansionary fiscal policy that saw public sector expenditures increase from
26 percent to 31 percent of GDP during the same period. As a result the public
sector deficit increased substantially to 10.5 percent of GDP in 1987 and the foreign
exchange position worsened. In late 1987 and early 1988, the Sierra experienced 
a drought during most of the prime growing -season and the production of food 
crops declined in 1988. 

These exogenous shocks created a major economic crisis in late 1987 and
early 1988. The rate of inflation, the public sector deficit and the Sucre/U.S.Dollar
exchange rate all increased rapidly. The government subsequently reversed some
of its innovative policy reforms. In February 1988 price ceilings for primary
consumption products, principally agricultural, were reinstated. In early March
19&2 a multiple exchange rate system was reestablished. All government
transactions were set at S/.250/US$1, and all private imports and exports were
required to be transacted at a "controlled free-market" rate of up to S/.275/US$1.
The free market rate for all other transactions was at nearly S/.400/US$1, so the
fixed rates were highly overvalued, which led to massive imports and a disincentive 
to export through the offici&l market. The free market exchange rate surged to 
S/.560/US$1 by July 1988. 

This reversal of price and exchange rate policy was a major step backwardin the effort to free market prices and to promote a more outward-oriented 
economy. This policy change, instituted only a few months before the Febres 
Cordero government left office, also provided a mechanism to transfer significant
resources to those who received import licenses and subsequent access to foreign
exchange at highly subsidized rates. In any case, the free-market policies of theFebres Cordero government were ended primarily because of the exogenous shocks
combined with expansionary fiscal policy mentioned above and the desire to control 
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the ensuing rapid devaluation of the Sucre and increasing inflation. 

The BorJa Govezrnmert ( 1988-Preerit ) 

The Borja government inherited a rapidly deteriorating economic situation 
when it assumed power on August 10, 1988. The fiscal deficit was estimated to be 
at 13.8 percent of GDP, inflation was increasing rapidly and foreign exchange 
reserves were exhausted (Monetary Board, Ministry of Finance and Central Bank 
of Ecuador 1990a, p. 6A). As a consequence, an emergency economic plan was 
announced on August 30, 1988 for the first year of the government. It focused on 
economic stabilization and control of inflation as highest priorities along with 
several social welfare programs to repay the "social debt," (U.S. Embassy/Quito; 
MAG/PAU). 

The highly overvalued Sucre at the intervention rate was devalued to about 
80 percent of the free market level (S/.390/US$1) and a weekly mini-devaluation of 
S/.2.50 was implemented with the announcement of the emergency economic plan. 
As a result, the exchange rate policy became more favorable to the production of 
agricultural goods and tradeables than it was at the end of the Febres Cordero 
administration. However, the multiple exchange rate structure established near the 
end of the Febres Cordero government was maintained as was industrial protection 
through trade restrictions and tariffs. 

The Borja administration also imposed a very tight monetary policy and 
limited the growth of the money supply to about 60 percent of the inflation rate. 
:rnports were restricted for most capital and some consumer goods unless financed 
abroad. Prices of domestic petroleum products and electricity were raised 
significantly, regular monthly price increases were established and a substantial 
subsidy on imported wheat was eliminated. Petroleum export prices strengthened, 
averaging over US$16/barrel during 1989. Consequently, international monetary 
reserves increased by US$533 million between August 1988 and December 1989 with 
a positive balance of US$203 rillion at the end of the period while the deficit on the 
current account balance fell from 7.0 percent to 4.4 percent of GDP. The fiscal 
deficit, which had reached a projected high of 13.8 percent of GDP in August 1988, 
was reduced to 5.1 percent of GDP in 1988 and to 2.2 percent in 1989 (Monetary 
Board, Ministry of Finance and Central Bank of Ecuador 1990a, p. 6A). The 
intervention exchange rates, which tended to become increasingly overvalued, were 
adjusted to market levels through the weekly mini-devaluations and several macro
devaluations in the base rate since August 1988. 

Inflation was gradually reduced during 1989. The annual rate, which had 
been increasing since July 1988, approached 100 percent in March 1989. Food 
prices surged in early 1989, especially rice and sugar and the government was 
forced to import both these items during 1989. Inflationary pressures abated 
during late 1989 to an annual rate of about 50 percent and monthly rates during 
the last quarter that averaged about 40 percent on an annual basis. It has been 
very difficult to reduce the inflation rate below this level as the perennial fiscal 
deficit has continued to push aggregate demand in the economy. 

The monthly inflation rates increased modestly during the first quarter of 
1990 relative to the last quarter of 1989 suggesting a possible Increasing trend 
(BCE 1990, p. 50). Several interrelated factors suggest that inflation will increase 
during 1990. The 1990 winter crop was severely affected by a prolonged drought 
In both the Sierra and the Costa regions which contributed to increasing food 
prices during April and May 1990. Petroleum prices fell substantially during the 
second quarter of 1990 as they dropped below US$13 per barrel and are expected 
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to be weak for the rest of the year. Coffee prices have been severely depressedsince July 1989, shrimp and cacao exports are down, the economy is growing veryslowly and the foreign debt renegotiation was not progressing well as of May 1990.The decrease in f r.eign exchange earnings and government revenues could befurther aggravated by external events such as a continued fall in the price ofpetroleum, or disruptions in its supply. Inefficiency in the public sector andwasteful public spending on subsidies to various special interest groups arestructural aspects of fiscal deficits and inflation which continue be majorto
constraints to economic stabilization. The Borja administration has not yetarticulated an adequate fiscal policy to control and limit expenditures and, althoughit has improved its taxation policy, revenues and foreign exchange earnings arefalling because of declining petroleum prices and other exogenous events beyondthe government's control. This pessimistic scenario suggests a strong tendencyto growing flsca; deficits and Inflation during 1990. A stagnant economy during the
Borja administration has led to increasing demands from the private sector to relaxmonetary policy In order to stimulate investment and economic growth, which could
further contribute to Inflationary pressure.

The foreign debt is another major problem facing the Borja administration.It was US$12.4 billion In April 1990, including an accumulated arrearage of US$1.2
billion with US$5.6 billion being owed to international private banks (CEA 1990).The proposed Brady plan may serve to reduce some of the debt burden although
renegotiation of the debt will not be possible on the highly favorable terms soughtby the government. The debt service is very large relative to Ecuador's capacity
to pay. Payment of tne debt will tend to limit growth and could contribute to 
inflation. 

Reactivation of the economy is the second major priority of the Borja
government. There concernis great that focusing on inflation for too long andexclusively may result in a major recession. CONADE made a preliminary estimate
of economic growth in GDP for 1989 of .5 percent with agricultural GDP falling by1.8 percent (Cifra p. 9). However, reliable sources indicate that soon-to-be releasednational account data will show that GDP fell by 1-2 percent while agricultural GDPincreased by 2-4 percent. The Borja administration has set the goal of 3.5 percent
growth in GOP in 1990 which seems highly unlikely. The actual rate will probably
be much lower given the country-wide drought during the principal agricultural

season, 
 low and falling export prices, sharp decreases in shrimp production,

increasing inflation and the relatively inhospitable investment climate. In essence,

the economy is stagnant with a tendency to uncontrollable inflation.

CONADE announced its economic d. 9lopment plan in mid-1989 (CONADE1989a). The primary economic theme and 'elopment model of the CONADE planwas continued emphasis on producing for t, internal market, which incorporates
import-substitution industrialization and self-sufficiency. For example, theproposed CONADE plan for agricultural development was focused on cooperative
production for the internal market and simultaneous achievement of social andequity objectives, with little emphasis given to programs to increase productivity
(CONADE 1989b, pp. 5-10). This was fully consistent with the governing polilicalparty's position on economic development during the campaign (IzquierdaDemocratica pp. 19-22). A "new" industrial development strategy to activate the economy also was proposed (Martes Econ6mico p. 3). This scheme suggested importsubstitution industrialization based on production of food, clothing and housing forthe internal market as the primary strategy for economic growth. The CONADE planand the "new" industrial development strategy are seriously flawed and have beenlargely ignored by the press and economic policymakers in the government. 
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The Ministry of Finance, the Central Bank and the Monetary Board bave been 
moving cautiously but consistently toward a more outward-oriented set of 
macroeconomic policies since the beginning of the Borja administ "ation, in contrast 
to CONADE's Inward-oriented plan They also have been increasingly involved in 
setting economic development poklcies. These three government agencies jointly 
announced a new economic action plan in early 1990 in letters to the World Bank 
and to the International Monetary Fund (Monetary Board, Ministry of Finance and 
Central Bank of Ecuador 1990a, pp. 6-7A; 1990b, pp. A6-7). This action plan is 
based on opening the economy, reducing and eliminating trade barriers, reducing 
government deficits and liberaiizing prices and interest rates. These official 
communications signaled a shift in power within the government in the formulaticn 
of economic policy from CONADE to the Ministry of Finance, the Centra! Bank and 
the Monetary Board. They also implied a shift in policy from import-substitution 
industrialization +-ward an outward-oriented economy (Hoy p. 3A). 

The emer _,,g development plan of the Borja administration appears likely to 
substantially alter past policy of inward-oriented and establish an outward-oriented 
growth strategy for the 1990s. If all of the elements of the letters to the World 
Bank and the IMF were to be fully implemented Ecuador's economic development 
model would be substantially altered and lead to a more dynamic, competitive 
economy. 

The plan, however, has its limitations. There is no integrated policy for 
agricultural development and improvement in t, production of tradeable 
commodities. For example, the plan fails to free agricultural trade with substantial 
batrriers on both exports and imports based or, the outmoded and inefficient notion 
of self-sufficiency in food production. It fails completgly to address the 
fundamental need for greater prod ictivity as the primary basis for competitiveness 
in the international marketplace both tcr agriculture and the rest of the economy. 
It is seriously deficient !n addressing the fiscal deficit and especially the 
oversized, inefficient public sector and the large, recurring subsidies in the 
economy. Finally, the time-frame for implementation appears to be toc' long with a 
piecemeal approach, which may lead to econcmirc crisis before more rapid growth is 
realized. Nevertheless, the economic actioo plan of the Borja administration is a 
substantial improvement )ver past inward-oriented pcli ies. 

VI. 	 Effects cf M ,c roeco one i c Poi cies
 
on Agr-iculture
 

There is a 9rowing body of literature which analyzes the effect ')f 
macroeconomic and commercial trade policies on agriculture in Ecuador and other 
developing countries, These studies generally conclude that agricultural 
production and exports have been constrained by such policies re!cmtlve to a more 
neutral set of policies. 

Keeler, Scobie and Gri,.ne examined the effects of macroeconomic and 
commercial policies on the structure and performance of Ecuador's agricultural 
sector during 1960-1985. This study calculated effective exchange rates to take 
into account the variations in exchange rates, and inflation rates of Ecuador's 
major trading partners. It also calculated equivalent exchange rates to account for 
the effects of taxation and subsidization policies on exports and imports. The 
effective and equivalent exchange rates were aggregated into the effective 
equivalent exchange rate to determine how competitive Ecuadorian importers and 
exporters were in tho international market. 

The Keeler, Scobie and 	Greene study found that a stead; appreciation of the 
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effective exchange rate between 1961 and 1982 made conditions steadily worse for
Ecuadorian exporters, and made importable goodf, less expensive, ceteris paribus.
The effects of subsidies and taxes on imports and exports, as accounted for in the
equivalent exchange rate, further discriminated against agricultural exports, and
especially against the traditional exports of bananas, cacao and coffee which
comprise the majority of agricultural exports. These trade policies geilerally hadthe effect of encouraging import-competing activities and of discriminating against
export production. While the equivalent exchange rate for the aggregate of all
imports was generally higher than that for exports, the study notes that imports
of raw materials and capital goods for industry 'aced a muc lower equivalent
exchange rate than for imports of highly protectec final goods. 2 

The Kreler, Scoble and Greene study, unfortunately, did not disaggregate the
equivalent exchange rate for industrial raw materials and capital goods relative to
final goods. The study documents, however, a series of tariff reductions and
exonerations and exemptions from other non-tariff barriers to Import raw materials
and capital goods, especially for industry. It Is likely that the equivalent exchange
rate for the importation of such goods was lower t-ian an> of the equivalent rates
for exports, suggesting a significant subsidy to such imports. The study's general
conclusion is that commercial policies made the production and export of
agricultural commodities steadily less attractive, especially during the period 1970
82. The study also concluded that: (a) protactior to industry was maintained
relatively high levels in the first half of the 119803, even 

at 
though policy changes

after 1982 increased incentives to agriculture; and (b) commercial andmacroeconomic policies favored production of home goods (generally industrial) at
the expense of tradeable goods (generally agricultiral).

Scobie and Jardine (1988a) reviewed the performance of the agricultural
economy of Ecuador in the context of macroeconomic policies applied to the general
economy during the 1970-1987 period. They argue that the secular performance of
agriculture was relatively poor, and that sustained was a function ofstagnation
both sectoral and macroeconomic policies. They demonstrate that most of the
products of agriculture are tradeable and that, therefore, prices of most
agricultural products are subject to international market forces. They argue thatbecause the agricultural economy is so open, that the incentives In the sector are
influenced by macroeconomic po'lr-'s which change the competitiveness of
Ecuadorian agriculture relative to i rest of the world. 

A key variable in their analysis is the real exchange rate, defined as theprice ratio of tradeables to non-tradeables (or home goods). They demonstrate that
this rate turned increasingly against tradeables (mainly comprised of agricultural
products) during 196C-1981, and especially during the years of the oil boom (1973
1981), and in favor of home goods (an important share of which was comprised of
industrial products and pub!ic services). The study suggests that this occurred
in spite of increased, direct public sector investments and policies supporting
agricultural development (such as infrastructure, research and extension and price
supports). In essence, macroeconomic policies (especially the overvalued exchange
rate and industrial protection), and negative sector policies (such as taxes on
traditional agricultural exports) overwhelmed the effects of positive sectoral 
policies. 

The Scobie and Jardine study (1988a) concluded that changes in themacroeconomic policy matrix implemented in 1981 as part of the readjustment 
program of the Rold6s and Hurtado administrations, and enhanced during the
Febres Cordero administration from 1984 throujh 1987, Improved the Internal terms
of trade in favor of tradeables, with generally favorable set of Incentivesa more 
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for agriculture. They argued that the recovery of the agricultural sector during 
1984-86 was a direct response to the more favorable incentives induced by the 
policy changes. The study also concluded that any implementation of the 
macroeconomic and trade policies of the 1970s which taxed agriculture so heavily 
will constrain growth and reduce welfare. 

Scobie and Jardine (1988b) also tested the effects of different macroeconomic 
policies on the performance of the agricultural sector with an empirically estimated 
econometric model. Because Ecuadorian agriculture is so open to international 
economic forces, the price of tradeables is hypothesized to be very sensitive to 
changes In macroeconomic policies which modify the relative profitability of 
tradeables and home goods. The real exchange rate (the ratio of the prices of 
tradeable to home goods) Is hypothesized to be a function of macroeconomic policies, 
and affected directly by changes in them. The real exchange rate first was 
estimated as a function of fiscal, monetary, exchange rate, and commercial policies. 
The second equation of this recursive model then estimated the relationship 
between the real exchange rate and the relative output of tradeables (agricultural 
goods) and home goods (non-agricultural). The estimated coefficients of this model 
indicate that much of the decline in the relative output of agriculture that occurred 
in the 1970s can be explained by appreciation of the real exchange rate, caused by 
macroeconomic policies. 

The Scobie and Jardine (1988b) study found, utilizing the econometric results 
and simulation models, that agriculture could have grown at over 5 percent in real 
terms between 1970 and 1986 with a more appropriate set of macroeconomic policies. 
Real agricultural output (GDP) in 1986 would have been more than three times what 
was actually produced. Trade policies, with high protection to industry for 
domestic production of import substitutes, an overvalued exchange rate and taxes 
on tradeables were found to be major constraints to increased agricultural 
production. 

The Scobie and Jardine (1988b) study simulated the level of protection to 
imports that would have been necessary in order to maintain the relative output 
of agriculture at average levels of the 1960s, They found that protection would 
have to have been negative (i.e., subsidies to imports) just for agriculture to have 
remained even. This suggests that protectionist policies for industry severely 
taxed agriculture and reduced potential economic growth. Results of the study also 
suggest, very strongly, that agriculture had resources extracted from It to 
subsidize the industrialization process. This study also suggests that 
macroeconomic policies offset attempts to stimulate agriculture through direct 
investments in the sector, such as irrigation, roads, and research. 

The inescapable conclusion of the recent studies of the effects of 
macroeconomic policies on agriculture in Ecuador is that the agricultural sector was 
heavily taxed to support an inefficient import-substitution industrialization process 
and the production of home goods. It is an anomaly that Ecuador conti:ues to cling 
to a development model that clearly is very costly in terms of foregone growth and 
economic development. 

These conclusions are consistent with similar findings for many other 
developing countries around the worid. There is a growing body of evidence that 
the macroeconomic policy matrix associated with import-substitution 
industrialization reduced public and private investments in agriculture In many 
Latin American countries (Vald6s). There also is evidence from 18 countries in Asia, 
Africa, Europe, and Latin America that the negative effects on agriculture of 

discriminatory macroeconomic policies and negative sectoral policies were much 
greater than the positive effects of direct policies intended to help the sector 
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(Krueger, Schiff and Vald6s). Finally, there isevidence from eight South American 
countries that agriculture responded positively to post-1982 adjustments in their 
macroeconomic polcy matrices which corrected distortions and reduced or 
eliminated disincentives associated with import-substitution industrialization (IICA).

The lesson for Ecuador, from the specific studies from Ecuador and from 
studies of other developing countries, is consistent and clear. Ecuador must 
continue to move toward a more outward-oriented set of macroeconomic and trade 
policies, and then sustain this policy set if it is to achieve a more rapid rate of 
economic growth. This modified policy matrix clearly should incorporate movement 
away from protection of industry with Its production primarily for the internal 
market, toward production for competitive external markets. The World Bank (1988) 
presents projections of economic growth In Ecuador which indicate that movement 
to an outward-oriented strategy will result In much more rapid rates of growth,
albeit with the p-or bearing a disproportionate share of the adjustment costs in the 
short run. 

The World Bank (1988) report also recommended removal of protection and an 
export-oriented strategy to revitalize industry. The stagnation of the industrial 
sector is a result largely of Inward-oriented macroeconomic and trade policies. The 
internal market for most of the products of Industry Is relatively small and is 
growing very slowly. The market Is generally saturated, and opportunities for 
additional import-substitution are nil. Moreover, subsidies to Imports of capital
equipment for Industry have tended to corstraln utilization of labor f Id reduce 
employment ever what It might have been under a more appropri te set of 
macroeconomic and trade policies (La! and Rajapatlrana; World Bank ,86; World 
Bank 1987, p. 13). There Is evidence nowever, that some parts of Ir'.stry (e.g.,
milling and bakery products, fish, cigarettes, weaving, sawmill products, Furniture, 
soaps, perfumes and cosmetics, tires, cement, and electric home appliances) are 
relatively efficient (World Bank 1988, Annex C). Movement toward a more outward
oriented macroeconomic and commercial policy matrix will improve incentives for 
both agriculture and industry, although inefficient firms in both sectors will be 
subject to competition anc possible reallocation of resources. In the longer term, 
the net effect will be more rapid economic growth and development than is possible 
under protectionist policies of the past. 

VII. Coc luslo-n8 

Economic growth in Ecuador for the first sixty years of this century relled 
primarily on the exports of three primary agricultural commodities: cacao, bananas, 
and coffee. Taxes on exports of these commodities provided the major source of 
government revenues during this period. Export ta,>es and an overvalued real 
exchange rate discriminated against the production of agricultural and tradeable 
goods. Growth in demand for industrial goods and Increased supply of primary
commodities after World War II resulted in failing relative prices of primary
products on the world market and a deterioration in the external terms of trade for 
most developing countries. As a result there were increasing incentives and 
pressures to move toward a model of import-substitution industrialization in 
Ecuador, as in most of the developing world. 

Ecuador adopted import-substitution industrialization as its model of economic 
development in the late 1950s and has continued with it to the present although the 
country edged toward a more outward-oriented economy during the 1980s. The 
industrial sector was seen as the basis for rapid economic growth while the role of 
agriculture was depreciated. Industry was protected from foreign competition 
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through a variety of tariff and non-tariff barriers to trade that resulted in a rapid 
expansion of the sector. The Sucre was overvalued during most of the last three 
decades which reduced the price of exports and imports on average. Imports of 
final goods that competed with domestic industry were heavily taxed, while imports 
of ra:y: , iaterials and capital equipment for industry were either exempt from import 
taxes and restrictions or taxed at very low rates. In essence, the industrial sector 
has had access to foreign exchange at subsidized rates for imports of raw materials 
and capital goods during the last three decades. Industry also has enjoyed 
subsidized lines of credit and exemption from, or reduction or deferment of various 
taxes. In contrast, agriculture generally has been taxed, directly and indirectly, 
through a variety of policy instruments to provide governmernt revenues and to 
subsidize import-substitution industrialization. The policy reforms of the 1980s 
induced by the economic crisis of 1981 were more of degree than of fundamental 
change in development strategy. The dominant policy thrust throughout the 1980s 
has been import-substitution industrialization, with a brief flirtation and some 
experimentation with a more outward-oriented, free-market approach especially 
during the Febres Cordero administration. Even though there was relative 
improvement in macroeconomic policies in favor of agriculture during the 1980s, 
post-1982 macroeconomic and sectoral policies continued to subsidize industry and 
urban areas while taxing agriculture and rural people. While the Borja 
administration has announced Its plan to move toward an outward-oriented economy, 
the industrial sector and urban dwellers still remain highly protected and 
subsidized at the beginning of the 1990s. 
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NCT E S 

1. The present refers to May 1990 when this Chapter was finalized. 

2. Continental Ecuador comprises three principal geographic regions: the Costa,
the Sierra and the Oriente. These three regions are referred to throughout the 
sector assessment by their Spanish names since they are the formal names of
Ecuador's main geographic regions. The Costa Is a strip of tropical !owlands along
the Pacific coast from the Colombian border on the north to Peru on A:he south and 
inland about 200 km at its widest point to the western foothills of the Andes
Mountains. The Sierra Is a zone of mountains and Intermontane valleys of the
Andes east of the Costa region and includes u wide range of elevations and climates
from ct1d to temperate to subtropical. The Oriente region is a vast area of tropical
lowlands east of the Sierra reg!on covered mainly with native rain forests. The
Sierra and the Orinte regions also border Colombia and Peru. Ecuador's fourth 
prIncial region, the GalApagos Islands In the Pacific Ocean west of continental 
Ecuador, Is not Included in this assessment since It has almost no agricultural
activity. See Chapter 4 for a description of Ecuador's three principal geographic
regions and eight major agro-ecological zones. 

3. This section draws on Hurtado. While Hurtado's work focuses on the rise of 
Ecuador's political parties It contains a brief but excellent analysis of Ecuador's 
economic history from tha colonial period until 1950. It is highly recommended 
"eadlng for students of Ecuador's economic development. 

4. See Chapter 3 for a detailed analysis of agricultural trade during 1965-1987. 

5. All exchange rates reported In the rest of this chapter are taken from BCE 
('1-390, 1988, 1978, 1977) unless otherwise noted. 

6. The policy stance adopted by Ecuador was heavily Influenced by the
dependency, dual-sector growth theories economicand stage of development

discussed In Chapter 1.
 

7. This section draws on data and analyses by the World Bank (1987, 1988); Pachano 
(1986, 1987); and by Scoble and Jardine (1988a, 1988b). 
8. See also Brogan and Gibson fcr more information on the role of petroleum In 

Ecuador's economy. 

9. See Chapter 8 for more iiformation about the agricultural marketing system. 

10. The discussion of adjustments by the Rold6s-Hurtado and Febres Cordero 
governments in this Section is based pr'rtially on studies by the World Bank (1987, 
1988). 

11. The free-floating, unified rate initially depreciated to S/. 4 45/US$1 compared
to the free market rate of S/.164.5/US$1 that existed in t!:e dual market in July
1986, immediately prior to the float. The free market rate of July 1986 pertained
tU only a small segment of the total foreign exchange market, while the lower
intervention rate covered the largest share of the market. When these two
segmented markets were unified after Augus&l 1986 the free-floating rate averaged 
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somewhat less than the July free market rate for several months but was 
substantially more than the intervention rate. 

12. The overvalued nominal exchange ratq had the general effect of subsidizing
imports and therefore discouraging domestic production of Import-competing goods.
In addition, imports of capital equipment and raw materials for producing import
competing products had access to foreign exchange at the overvalued rates and
low average import tariffs, compared to final goods whose importation was either 
prohibited, or imported at a very high average tariff. 
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CHAPT ER
 

THE PERFORMANCE
 

OF
 

AGRICULTURE 

MORRIS D. WHITAKER AND JAIME ALZAMORA
 

I. Inr-troduLctlon 

More efficient and productive agriculture generally Is necessary in order to
achieve faster, sustained economic growth in developing countries. The
agricultural sector of most such countries Is relatively large and, In many cases,
is the primary economic basis from which overall growth and development must
proceed. Agriculture produces much of the principal wage and subsistence goods
in these economies-food and fiber. With appropriate policies and public sector
investments it can: release labor and generate savings and capital for investment
in the production of nonagricultural goods and services; generate increased foreign
exchange earnings to pay for imports of capital and consumer goods, including
food; and provide a nutritious diet at decreasing real prices.

Chapter 2 argued that achievement of more rapid and sustained economic
growth in Ecuador in the post-World War II period was seriously constrained by
macroeconomic policies which discriminated against agriculture while subsidizing
industry. It concluded that the policy environment and Incentives facing
agriculture improved somewhat in the post-1982 austerity period, but that
subsidization of industry at the expense of agriculture continued. How well has
agriculture done in this restrictive environment? 

This chapter analyzes thu performance of agriculture and it's contribution 
to general economic development. Growth rates and the changing importance of the 
principal sectors of the economy first are analyzed and compared in Section II for
main period of Import-substitution industrialization (corresponding closely to the
petroleum boom) and the pest-1982 austerity periods. Section III reviews growth
in agriculture's subsectors and their changing relative importance for the same
periods. Agricultural trade and agriculture's contribution to foreign exchange 
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earnings is treated in Section IV. Section V considers the role of agriculture in 
meeting the nutritional needs of the population, while Section VI analyzes the 
interrelated issue of the cost of the diet and economic access to food by the poor. 
The role of agriculture in employment generation is treated in Chapter 5. 

II. Dev-elcpmernt 	 cf the Pr-incipal Sectcrs 

National account data from the Central Bank of Ecuador (BCE) provide the 
basis for analyzing the relative performance of the principal sectors of the economy 
during 1965-1S88 (BCE 1989, 1988a, 1982a, 1982b). This section compares sectoral 
growth and structure within and between the main part of the import-substitutior9 
industrialization period (1965-1981) and the following austerity period (1982-1988). 

Growt-& dlAring the Main Import--S b taLtitcLco
 

Pexiod (1965-1981)
 

Economic development proceeded at a historically high rate during the heart 
of the import-substitution industrialization period. Gross Domestic Product (GDP, 
or value added) gre4 in real terms at an average rate of 8.2 percent from 1965
1981 which is high by any standard (Table 3.1, Appendix Table 3.1). Growth in 

Table 3.1 	 Rates of Growth in Gross Domestic Product by Sector for Selected
 
Periods (Z) (Calculated from GDP in constant 1975 prices)
 

Sector Import Austerity Period Total
 

Substitution ---------------------- Period
 
Period
 

(1965-91) 	 (1982-58) (1984-88) (1965-88)
 

Agriculture 3.4 6.2 8.1 3.2
 
Petroleum and Miningb 6.1 2.1 -3.5 4.6
 
Industry 9.3 0.2 1.3 7.0
 

Utilities 9.5 15.6 14.2 10.0
 
Construction 5.8 -1.1 -0.4 3.6
 
Wholesale/Retail Trade 7.6 1.2 2.5 5.6
 
Transportation/Communications 10.7 4.3 5.0 8.5
 

Total Services 7.7 0.9 1.2 6.3
 
Financial Services 7.9 -0.2 0.9 6.1
 
Household Services 6.0 2.7 2.6 6.0
 
Government Services 5.7 0.9 0.6 6.6
 

Total GDP (at marketprices) 8.2 2.3 2.5 6.2
 

Source: Appendix Table 3.1.
 

The annual average (continuous) growth rate as calculated by fitting a
 
curvel11ear (exponential) trend line to the data. The formula utilized is
 

b 	 y ae where a.0, and y>0. 
Data for petroleum between 1965 and 1971 are negative, due to an accoun
ting procedure in the national accounts. All growth rates are calculated 
with t972 and later data. 
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this period was led by the petroleum sector which expanded by 54 times between 
1970 and 1973 (World Bank 1987, p. 1). Not only did production and exports
increase rapidly but world prices rose by more than four times in 1973, swelling
foreign exchange reserves and providing the economic basis for rapid growth in 
industry and related sectors for the rest of the decade (World Bank 1984, p. I).
The transportation and communications sector grew at an annual average rate of
10.7 percent, followed closely by utilities and industry at 9.5 and 9.3 percent,
respectively. Services grew at 7.7 percent led by a very rapid increase in 
government services. Construction, the slowest growing sector except for 
agriculture, still grew at nearly six percent per year.

In contrast, agriculture grew relatively slowly at only 3.4 percent during
1965-1981, barely fasier than the rapid population growth experienced in this 
period. Thus, the cther sectors of the economy each grew approximately two to 
three times faster than agriculture which was relatively stagnant. This general
pattern reflects the petroleum boom and the subsidization of industry,
transportation and communications, utilities and urban areas at the expense of 
agriculture and rural people via macroeconomic and sectoral policies (see Chapter
2). It also resulted from strong linkages between industry and the other sectors 

during the austerity period of 1982-1988 and economic growth stagnated. 

of the nonagricultural and predominantly urban-based economy. 

Reveraal of Sectoral. Grcjwth Pattern mrid StxrnaLt Lon 
DuIX-ring Ausaterity Period ( 1982-1988 ) 

There was a major reversal of the sectoral growth pattern of 1965-1981 
Growth 

In GDP was only 2.3 percent reflecting the effects of the financial crisis and 
subsequent recession of 1982, the devastating El Niho rains and floods of 1983,
des .ruction of part of the transandean petroleum pipeline in a 1987 earthquake
and modest changes In macroeconomic policies in favor of agriculturo throughout 
the period.

Agriculture responded to the improved incentives and was one of the leading
sectors of the economy during the austerity period. It experienced an averaga
annual growth rate of 6.2 percent between 1982-1988, almost three tims as fast as 
the overall economy and about twice the rate of the 1965-1981 period.

In contrast, most of the rest of the economy grew very slowly. GDP in the 
important industrial sector was stagnant, growing at only .2 percent per year
during the austerity period. The indus-trial sector, which was heavily protected
since 1957, was relatively inefficient. Even though only gradually and partially
exposed to market forces since 1982 by changes macroeconomic and sectoral policies
it was unable to compete. Moreover, the import-substitution industrialization 
process had about run its course, with a relatively saturated and constrained 
domestic market, which also dampened growth.

The recession of 1982 and stagnation in industry had a chilling effect 
throughout the rest of the nonagricultural economy. GDP in construction fell by 
an average of 1.1 percent per year during 1982-1988. Services grew by only .9 
percent and wholesale and retail trade grew only slightly faster at 1.2 percent.
GDP in transportation and communications grew at 4.3 percent, about two times 
slower than in the earlier period, while the small utilities sector grew at 15.6 
percent. The relatively rapid growth of transportation and communications and 
utilities during the austerity period reflects continued large government subsidies.
These sectors continued to receive waivers of import controls and tariffs and 
heavily subsidized prices for petroleum derivati . (gasoline, diesel fuel, etc.). The 
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petroleum sector grew at only 2.1 percent on average during 19p_?-1988 primarily 
because of the ruptured pipeline in 1987. When 1987 data is removed from the 
calculation petroleum and mining output grew at 10.3 percent. Depressed petroleum 
prices have nullified the potential benefits of increased production however. 

The dichotomy in the pattern of sectoral growth between the import
substitution industrialization era and the austerity period is even more pronounced 
when data for, 1984-1988 are compared with the 1965-1981 period. During 1984
1988 GDP in agriculture grew at an annual average rate of 8.1 percent while the 
overall economy grew at 2.5 percent. The large annual increases in agricultural 
production in 1984, 1985, 1986, 1987 and 1988 reflect primarily responses to the set 
of improved incentives inherent in the modified policy environment relative to 
disincentives and slow growth during 1965-1981. Part of the relatively large 
increase in agricultural production in 1984 and to some extent in 1985 also reflected 
recovery from the El Niho floods and rains of 1983. In contrast, the rest of the 
economy continued to be relatively stagnant, although there is evidence of very 
limited recovery from the 1982 recession during 1984-1988 especially in wholesale 
and retail trade and household services. 

The structure of the economy changed substantially during the main period 
of import-substitution industrialization (Table 3.2). Agriculture, which accounted 
for 25.6 percent of GDP during 1965-1967 (at the beginning of the period) produced 
only 14.5 percent of GDP by 1979-1981 (the end of the period) as the sector grew 
much more slowly than total GDP. The petroleum sector increased its share from 
nearly zero to 10.8 percent of total GDP during 1965-1981, while industry, and 
transportation and communications modestly increased their shares of GDP.* These 
latter two sectors benefitted heavily from the subsidies provided in the import
substitution industrialization strategy and grew somewhat faster than overall GDP. 
The contribution to GDP declined slightly for wholesale and retail trades, 
construction, and services which each benefitted less directly from the import
substitution strategy and grew more slowly than GDP. 

The policies implemented during the austerity period reversed the changes 
in the structure of the economy that had taken place during the import
substitution industrialization period. The share of agriculture, which had fallen 
further to 14.0 percent during 1982-1984 primarily because of the effect of the El 
Ni5o weather phenomenon, increased to 16.6 percent of GDP on average during 
1986-1988 and stood at 16.8 percent in 1988. In r--trast, the share of industry, 
which had been increasing, fell from 18.9 to 17.2 percent during the austerity 
period and was down to 16.8 percent In 1988, only slightly more than at the 
beginning of the import-substitution Industrialization period. The shares of 
transportation and communication, and utilities increased slightly, maintaining the 
trend of the past, in response to continued subsidies during the austerity period. 
All other sectors of the economy declined in relative importance, although the 
decline in petroleum's share was due mainly to the destruction of the transandean 
pipeline in the March 1987 earthquake. Petroleum accounted for 12.3 percent of 
GDP on average fcr 1986-1988 and 14.8 percent in 1988, shares somewhat higher 
than at the end of the import-substitution period. 

III. A9r1ctuL!ature's SLu bsectcr-s 

The national accounts divide agriculture into five subsectors: (a) bananas, 
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Table 3.2 Sectoral Structure of Gross Domestic Product for Sclected Periods, 

1965-1988 (Z)
 

Sector Import Substitution Austerity Period
 

Period
 

1965-67 197S-81 1982-84 1936-86 1988
 

Agriculture 
 25.6 14.5 14.0 16.6 16.5
 
1
Petroleum and Mining -1.6 10.8 12.4 
 12.3 14.8
 

Industry 
 15.6 18.5 18.9 17.2 16.8
 

Utilities 0.6 0.7 1.0 
 1.5 1.7
 

Construction 6.3 4.8 4.4 
 4.0 3.5
 

Wholesale/Retail Trade 17.1 16.5 
 15.4 15.0 14.5
 
TIanaportation/Communications 4.7 6.8 6.9 7.6 7.3
 
Total Services 
 26.7 26.4 27.6 26.1 24.5
 

Financial Se,-vices 
 11.6 11.6 11.9 10.8 11.4
 
Household Sorvices 
 6.9 5.6 6.3 6.4 6.5
 
Government Services 8.2 9.1 5.6
9.4 8.4 

Others 5.0 -0.71.2 -0.2 -0.2 
Total GDV, (at marketprices) 100.0 100.0 100.0 100.0 100.0
 

Source: Appendix Table 3.1.
 

I Data for petroleum between 1965 and 1971 are negative, due to an accounting procedure
 

in the national accounts; consequently thp share for 1965-1967 is negative.
 

Includes net cusioms taxes and imputed bank services.
 

coffee and cacao (export crops); (b) ether tr-ditior al crops (includes rice, hard 
corn, soybeans, soft corn, potatoes, barlky, wheat, legumes, and other minor crops);
(c) livestock (includes beef, dairy, poultry, hcgs, sheep and mrnor animals); (d)
forestry; and (e) hunting and fishi-F (which Includes shrimp farming).
Performance among the subsectors of agr culture has been highly variable over 
the last two decades and the structure of the sectoi has chanqed considerably 
(Table 3.3, Appendix Table 3.2). 

Growth in the both the export and traditional crops subsectors was relatively
low on average during the import-substitution industrialization era. Export crops 
grew by only 1.2 percent during 1965-1981 and traditional crops fared only slightly
better a: 2 percent. In contrast, forestry, and hunting and fishing grew at 
relatively rapid rates of 9.6 and 11.7 percent, respectively, while livestock 
performed reasonably well at 4.6 percent. Rapid growth in hunting and fishing is 
partially explained by growth in demand for shrimp and fish in the export market. 
The high rates of growth in livestock production, and forestry are at least partially
explained by the strong backward linkages from protected domestic industries to 
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Structure Growth Rates of itsTable 3.3 ind Grosu Domestic rroduct in Agriculture and 
Subsectors for Various Periods, 1965-1988 (Calculated from GDP in constant
 

1975 prices)
 

Bananas Other Livestock Forestry Hunting & Total 

Coffee & Traditional Production Fishing 
Cacao Crops 

Growth Rates5 (a )
 

19L5-81 1.2 2.0 4.6 9.6 11.7 3.4
 
1982-88 2.4 8.1 3.8 1.8 16.7 6.2
 

1984-88 4.4 10.4 4.5 3.1 20.3 8.1
 
1965-88 0.2 1.7 4.3 7.6 12.5 3.2
 

Structure ( )
 

196D-67 26.4 38.8 29.2 3.3 2.3 100.0
 

1970-74 22.2 39.4 30.3 4.4 3.7 100.0
 
1979-81 19.4 32.3 34.0 7.1 7.1 100.0
 

1982-84 15.4 29.7 37.6 7.9 9.5 100.0
 

1986-88 13.7 32.2 33.5 6.7 14.0 100.0
 

Source: Appendix Table 3.2.
 

a The annual average (continuous) growth rate as calculated hy fitting a curvelinear 

bx
 
(exponential) trend line to the data. The formula utilized is y z ae where a>0, 

and y>O.
 
b The share of the subsector in total agricultural GDP.
 

these two sectors which produced raw materials for the rapidly expanding Internal 
market. 

The pattern of growth changed substantially during the austerity period 
1982-1988. The rates of growth in livestock produ,.tion and forestry both fell as 
domestic industry stagnated following the recession of 1982. The growth rates in 
the other subsectors increased substantially as the new policy matrix provided 
increased incentives to tradables. These policies induced greater production of 
export crops which grew at 2.4 percent during 1982-1988 and other traditional 
crops which grew at 8.1 percent. It also further stimulated shrimp fa; rning, so that 
hunting and fishing grew at 16.7 percent during the austerity period. 

This pattern is even more pronounced during 1984-1988 after recovery from 
the 1982 recession and the 1983 El Niho floods. The two export subsectors 
(bananas, coffee and cacao and hunting and fishing) had even higher average rates 
of growth during 1984-1988. GDP in other crops increased at a very fast 10.4 
percent per year on average with the fastest sustained rates of growth in this 
subsector in the last two decades. Growth in livestock production, and in forestry 
had recovered from the 1982 recession to relatively high rates of growth but still 
less than in the import-substitution industrialization period. 
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Chaange ir Stz-xucItuvoa 

These variable rates of growth caused the s.ructure of the agricultural 
sector to change considerably. Export crops (bananas, coffee and cacao) fell 
continually from an average of 26.4 percent of GDP during 1965-1967 to 13.7 percent
in 1986-1988, while other traditional crops fell from 38.8 to 29.7 percent between 
1965-1967 and 1982-1984. Other traditional crops recovered somewhat due to its 
very high recent growth rate and accounted for 32.2 percent of agriculture's GDP 
during 1986-1988. Hunting and fishing registered the largest increase from 2.3 to 
14.0 percent of GDP between 1965-1967 and 1986-1988. Forestry more than doubled 
its share, and livestock production increased from 29.2 to 37.6 percent between 
1965-1967 and 1982-1984 before falling back to 33.5 percent at the end of the 
austerity period (1986-1988). The large decline in the share of traditional exports 
was offset by a similar increase in the share of fish and shrimp exports under the 
rubric of hunting and fishing. The decrease in the share of other traditional crops 
was offset by modest increases in the share of GDP in livestock production and in 
forestry. It is important to note, however, that other traditional crops (foodcrops
and feedgrains) and livestock still accounted for 65.7 percent of agricultural GDP 
(average In 1986-1988) down only slightly from 68.0 percent early in the import
substitution industrialization period (1965-1969). When bananas, coffee and cacao 
are added to this, traditional agriculture continues to constitute the major share 
of sectoral GDP at 7F.4 percent. 

IV. AgrictuI ture arid Trade 

Agricultural exports long have been an important element of the Ecuadorian 
economy. The relative importance of such exports, however, decreased dramatically
and substantially with the advent of the petroleum boom in 1973. The petroleum 
sector has since received much of the attention from economic analysts and 
government planners, even though agricultural exports continued to be a major 
component of foreign trade and their relative Importance has increased 
substantially in recent years. This section analyzes the extent and nature of the 
contribution that agriculture has made to the foreign exchange earnings of Ecuador 
betwr in 1965 and 1987. This is done by comparing agricultural exports and imports
and c.zlculating the agricultural trade balance from trade data published by the BCE 
(1988b, 1978). The potential for improving the commercial balance through
expanded agricultural exports also is explored. 

3E cr -t is 

Agricultural exports are defined to include products from the five principal 
sectors of agriculture in the National Accounts: (a) export crops (bananas, coffee, 
and cacao); (b) other traditional crops; (c) livestv.k; (d) forestry; and (e) fishing
and hunting. They also are defined to include processed or manufactured products
from these same five groups that are included in the manufacturing sector of the 
national accounts. For example, agricultural exports include cacao as beans and 
processed cacao products such as cocoa. This definition is utilized to account for 
exports of all products of agricultural origin, whether they are exported directly
from agriculture as primary products or as processed industrial products. 

Agricultural exports are a very important component of total exports (Figure
3.1, Appendix Table 3.3). Before the advent of the petroleum boom in 1973 
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Figure 3.1 Principal Exports (Annual Average Value, FOB)
 
Source: Appendix Table 3.3.
 

agricultural exports accounted for almost all exports (e.g., 96.8 percent during 
1965-196C). With the very large increase in petroleum production and prices in 
1973 the value of petroleum exports exceeded those of agriculture for the first 
time and the share of agriculture fell to 43.9 percent during 1975-1979 and to 41.8 
percent during 1984-1987. 

The relative importance of agricultural exports recovered sbstantially In 
1986 and 1987 primarily because of exogenous shccks to the pptrceum sector. In 
1986 the ..orld price of petroleum fell precipitately and the .,Ilue of Ecuador's 
petroleum exports fell by nearly one billion dollars. This was followed by the 
destruction of trie transandean pii~eline in March '987 as a direct result of a severe 
earthquake which cut petroleum exports for about six months, e-ausing 
postponement of another approximately one billion dollars in export earnings in 
1987. As a result of these two exogenous shocks agricultural exports exceeded 
petroleum exports in both 1986 and 1987 and averaged 55.4 percent of total exports 
during 1986-1987. Agricultural exports likely will be more Important than petroleum 
exports in the face of what appears to be much lower petroleum prices compared 
to the boom years of the 1970s and early 1980s and declining petroleum production. 
This suggests that the Ecuadorian government and the foreign donor community 
should assist agriculture to maintain its competitiveness In foreign markets in Its 
principal export lines and to diversify to other agricultural exports. 

Ecuador long has been dependent on the export of traditional, primary 
agricultural products as principal earners of foreign exchange, witi cacao, coffee 
and banar,,., being the most important during the last two decades (Figure 3.2, 
Appendix Table 3.4). Exports of coffee and cacao beans and fresh bananas together 
accounted for 52.5 percent of total agricultural exports on average durIng 1984
1987, down from 83.5 percent during 1965-1969. 

Exports of fresh (chilled and frozen) shrimp, lobster' and fish increased 
rapidly during the last decade. This class averaged 26.4 percent of total 
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agricultural exports during 1984-1987 with shrimp exports being dominant, This 

was up from only 2.3 percent in 1965-1969. Fresh shrimp, which primarily are 
raised In ponds, became the single most important agricultural export in 1987,
accounting for 33.1 percent of the total, well ahead of bananas or coffee. This 
could signal the beginning of an era in which shrimp and fresh seafood exports
lead agricultural exports, giveni the broad-based growth of shrimp and seafood 
production aod strong international markets. 

Non-traditional agricultural exports have received considerable attention in 
the popular press, with recurring articles about exports of cut flowers, 
strawberries, asparagus, and other fresh fruits and vegetables. During 1984-1987,
however, all these products combined accounted for only 0.8 percent of agricultural
exports and the share of *'hisclass declined slightly between 1965-1969 and 1984
1987. The products In this class appear to offer limited potential for substantial 
Improvements in agriculture's commercial balance compared to other major crops 
(see below). 

Four primary procuct groups now dominate agricultural exports instead of 
three, with fresh bananaa, cacao beans, coffee beans, and fresh seafood (mainly
shrimp) accounting for 79.0 percent of all agricultural exports during 1984-1987. 
This share, however, is down somewhat from 1965-1969, when these four products 
were 85.8 percent of total agricultural exports. 

The decline in the share of exports of primary agricultural products reflects 
increased exports of processed aqricultural products, especially cacao, coffee and 
l!sh and shrimp. Exports of processed agricultural products increased as a direct 
result of government incentives and taxes on the export of primary (unprocessed) 
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agricultural products. Processed agricultural products were 18.8 percent of total 
agricultural exports during 1984-1987 up from only 8.9 percent during 1965-1969. 
The elimination or reduction of export taxes on primary products in the early 1980s 
reduced incentives to invest in processing but exports of processed coffee, cacao 
and seafoods continued at relatively high lcvels compared to the late 1960s. 

When exports of processed coffee, cacao, bananas, and shrimp and seafood 
are added to primary exports of these four major export products, their combined 
importance as foreign exchange earners increases from 79.0 to 95.3 percent of all 
agricultural exports during 1984-1987 (Table 3.4, Appendix Table 3.5). Exports of 
all other minor primary and processed agricultural products are relatively small 
amounting to less than 5 percent of total agricultural exports during 1984-1987, 
down from 12 percent during 1965-1969. The decrease in the importance of minor 

Table 3.4 Exports of Primary and Proces-pd Agricultural Products, Annual Averages, 
1965-1969 and 1984-1987 

Years Bananas Cacao Coffee Fish 

& Sk:imp 

Subtotal Others Total 

Value (IT$ 1,000) 

1965-69 
Total 

Primary 

Processed 

67,391 

67,388 

3 

26,202 

24,614 

1,585 

33, k;J6 

33,605 

2 

4,147 

3,481 

1,266 

131,947 

129,088 

2,859 

18,531 

8,050 

10,461 

150,478 

137,138 

13,340 

1984-87 
Total 

Primary 

Processed 

224,800 

220,777 

4,024 

162,926 

97,058 

65,868 

236,1037 

214,184 

21,923 

340,916 

267,805 

73)1ll 

964,749 

799,824 

164,925 

48,105 1,012,853 

22,917 822,740 

25,188 190,113 

Shares (%) 

1965-69 
Total 

Primary 

.-.ncessed 

44.8 

44.5 

0.0 

17.4 

16.4 

1.1 

22.3 

22.3 

0.0 

3.2 

2.3 

0.8 

87.7 

85.8 

1.9 

12.3 

5.3 

7.0 

100.0 

91.1 

8.9 

1984-87 
Total 

Primary 

Procecaed 

22.2 

21.8 

0.4 

16.1 

9.6 

6.5 

23.3 

21.1 

2.2 

33.7 

26.4 

7.2 

95.3 

79.0 

16.3 

4.7 

2.2 

2,5 

100.0 

81.2 

18.8 

Source: Appendix Table 3.5. 
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agricultural exports means Ecuador's export portfolio now is less diversified than 
it was twenty years ago, notwithstanding the emergence of shrimp and seafood as 
a fourth major agricultural export. 

ImpCrt S 

Agricultural imports are defined to include: (a) agricultural consumer goods 
for direct consumption (foodstuffs, tobacco and alcoholic and other beverages); (b) 
Inputs for agriculture (animal feeds, fertilizers, chemicals and other factors of 
production); (c) capital goods for agriculture (machinery and implements, tractors 
and transportation equipment and other agricultural equipment); and (d) raw 
materials of agricultural origin for Incqustrial processing (unprocessed or 
semiprocessed foods, fibers and hides). The category "raw materials of 
agricultural origin for industrial processing" Is included to permit the calculation 
of a commercial balance of agricultural trade and highlight Its relative importance.

Agricultural imports are a relatively small proportion of total imports 
accounting r .iy for 18.4 percent In 1984-1987, down from 26.8 percent during 1965
1969 (Table 3.5, Appendix Table 3.6). In contrast, Imports of nonagricultural raw 

Table 3.5 Principal Imports, Annual Averages, 1965-1969, 197P-1979 and 1984-1987
 

Years Agriculturea Industrial Raw Maturials Constuction 1 Transport, Total
 

Consumar & Capital Fuel & Imports
 

Goodab for Industryc !isc.0
 

Value (US$ 1,000,000)
 

1965-69 56.3 27.7 74.5 14.1 37.6 210.2 
1975-79 218.0 125.4 601.5 72.3 231.0 1,248.1 
1984-87 334.3 150.0 916.6 57.7 356.3 1,814.8 

Share (M)
 

1965-69 26.8 13.2 35.5 6.7 17.9 100.0
 
1975-79 17.5 10.0 
 48.2 5.8 18.5 100.0
 
1984-87 
 18.4 8.3 50.5 3.2 19.6 100.0
 

Source: Appendix Table 3.6.
 

a 	Foods, bevurages, tobacco, agricultural inputs and capital goods, and raw food 

products and fibers for industrial processing. 
b Pharmaceuticals, clothing, other nondurables kir: consumer durables. 

c Minerals, chemicals, other nonagricuitural raw materials and capital goods for
 

industry.
 
d 	Construction materials.
 

6 	Transportation equipment, fuels and lubricants and miscellaneous.
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materials and capital goods for industry have increased in relative importance 
throughout the last two decades from 35.5 percent of total imports in 1965-1968 to 
50.5 percent of total imports during 1984-1987. When imports of raw materials of 
agricultural origin for industrial processing (which are defined as part of 
agricultural imports in this analysis) are counted as part of industrial imports, 
industry's share of total imports increases from 50.5 to 62.4. pei cent for 1984-1987 
and agriculture's share falls from 18.4 to only 6.6 percent. Thus, the industrial 
sector is by far the largest demander of foreign exchange for imports. The 
transportation sector (which is defined to include transportation equipment, fuels 
and lubricants and miscellaneous imports) is the second most important demander 
of foreign exchange with 19.6 percent of all imports on average during 1984-1987. 
Thus, the industrial and transportation and communication sectors dominate 
imports. Industrial consumer goods accQunted for 8.3 percent of total imports and 
construction materials were 3.2 percent. 

The most important class of agricultural imports is raw materials of 
agricultural origin for industrial processing at 64.4 percent of the total during 
1984-1987, down from 71.0 percent in 1965-1969 (Table 3.6, Appendix Table 3.7). The 

Table 3.6 Principal Agricultural Imports, Annual Averages, 1965-1969,
 

1975-1979 and 1984-1987
 

Year AgIdultu'ril F1ertilizer & Capital Agi-icultural Total
 

Consumer Other Inputs 0 GoodsC Ra, Materials 

Goods
a for Industry d 

Value USS 1,000 CIF)
 

1965-69 6,387 4,649 5,297 39,925 56,256
 

1975-79 34,464 32,37S 35,693 115,416 217,951
 

1984-S7 27,705 63,074 25,096 215,395 334,271
 

Share t%)
 

1965-69 11.4 5.3 9.4 71.0 100.0
 

1975-79 15.S 14.9 16.4 53.0 100.0
 

1984-87 8.3 15.9 S.4 64.4 100.0
 

Source: Appendix Table 3.7.
 

1oods, beverages and tobacco.
 
b
 Fertiliter, animal feeds, pesticides and other inputs.
 

Machines and implements, tractors and transportation equipment, and other
 

d agricultural equipment.
 

Cereal grains, unrefined vegetable oils, powered milk and other unprocessed
 

foods, natural fibers, and hides.
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most important imports in this class are wheat, barley, unrefined vegetable oils, 
powdered milk, cotton, wool, hides and other food products for processing.
Agricultural consumer goods for direct consumption (food, beverages, and tobacco) 
were 8.3 percent of agricultural Imports during 1984-1987, down from 11.4 percent 
in 1965-1969. Operating and capital inputs for agriculture accounted for 27.3 
percent of agricultural Imports on average during the 1984-1987 period, up from 
17.7 percent two decades ago (see Chapter 6 for more information on agricultura! 
inputs). 

In summary, agricultural imports are a relatively small part of total imports 
even when raw materials of agricultural origin for industrial processing are 
Included. The industrial and transportation sectors dominate imports and are the 
largest demanders of foreign exchange. 

An Agricultxr&L1 Trado Stur l% 

Agricultural exports have exceeded agricultural Imports by a substantial 
margin during the last two decades (FigJre 3.3, Appendix Table 3.8). The trade 
surplus ranged from US$80 million In 1965 to US$86'i million In 1986 a ten fold 

1 000 S 866 3 S647.8 1.000 

a) 800 ...................... a00
 

J 

r 600 ... .......... ............. 00
 

it.S 425 2 

400 1 .................................. .. 
 .....400 

200 ............ ........ .. 
 . . 00 

19585-69 197-"9 1;84-07986 1a7 

Exports (FOEB Less Iaports (CIF)
 
AnnalI VO I Ue
 

Figure 3.3 Agricultural Trade Balance (Annual Average)
 
Source: Appendix Table 3.8.
 

increase (measured In current dollars). The surplus averaged US$94 million per 
year during 1965-1969, US$425 million during 1975-1979 and US$679 million during 
1984-1987. The surplus has approached the US$1 billion level during 1986 and 
1987.
 

Agricultural exports have been sufficient to pay for all imports of: (a) food,
beverages and tobacco for direct human consumption; (b) inputs and capital goods 
for agriculture; (c) raw materials of agricultural origin for industrial processing 
(primarily food products, wool, cotton and hides); a,,d (d) all costs assc..ated with 
these imports, including customs charges, insurance and freight, with relatively 
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large surpluses left over. These surpluses have contributed significantly to the 
foreign exchange earnings of Ecuador. The agricultural trade surplus exceeded 
petroleum exports in both 1986 and 1987 and averaged over 55 percent of petroleum 
exports since 1965. The agricultural trade surpluses have been utilized, in large 
part, to subsidize and sustain the import-substitution industrialization approach 
to economic development during the last three decades. 

Th3 agricultural trade surplus has been sufficiently large to pay for ail or 
most of industry's imports of other raw materials (besides those of agricultural
origin) and capital goods depending on the period under consideration (Table 3.7). 

Table 3.7 Agricultural Trade Balance, 1965-1987 (US$ 1,000,000)
 

Years Agricultural Agricultural Trade Raw Materials Trade Balance as
 
Exports Importq Balance & Capital Share of
 

(FOB) (CIF) for Industry Industrial (%)
 

------------------
1986 1,174.5 308.2 866.3 944.4 91.7 
1987 1,157.9 310.1 847.8 1,097.8 77.2 

Average
 

1965-69 150.5 56.3 94.2 
 74.5 126.4
 
1975-79 643.5 218.0 425.2 601.5 
 70.7
 
1984-87 1,012.9 334.3 67.8.6 916.6 74.0
 

Source: Appendix Table 3.8.
 

During 1965-1969 agricultural trade surpluses were 126.4 percent of industrial 
imports; agricultural exports covered 74.0 percent of the much larger industrial 
imports during 1984-1987. 

Agriculture has made and continues to make a major contribution to economic 
growth and development through the generation of very large surpluses of foreign
exchange. This is a remarkable accomplishment when the disincentives to investL 
in agriculture inherent in the macroeconomic policy matrix and the general ncglect 
of the sector are considered (see Chapter 2). 

Oportnittie fcox- Imprvin g 
Vth-e A &xrIi 3.ltuj ra L' l E a BEL I ante-4 

Agricultural exports are very important earners of foreign exchange but 
Ecuador's continued reliance primarily upon five principal exports should be a 
cause for serious zoncern. Producers in Ecuador face generally elastic world 
prices for their exports and are unlikely to be able to influence prices in tha next 
few years. Prices for these products are determined by constantly changing
market conditiuns outside Ecuador. One reality of world markets is thp volatility 
of prices in response to changes in international supply and demand, so that 

.Ecuador's foreign exchang earnings always are subject to substantial variations 
which are beyond the influ,nce of domestic policies. The devastating consequences 
of the precipitate fall in petroleum prices in 1986 and coffee prices in 1989 are grim 
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reminders of the painful adjustments such price swings can impose on a small, open 
economy such as Ecuador. 

Changes in world market conditions also can resu!t in erosion or loss of 
Ecuador's market shares to international competitors as has happened with cacao 
(Ghana and Brazil), bananas (Colombia) and is happening with shrimp. There are 
many countries in Asia and Central America that will strongly challenge Ecuador's 
share of the fresh shrimp market in the next few years, as their productive 
capacity develops. The recent incursion into the market by China is a case in 
point. Technological improvements In both production and marketing processes will 
determine which countries are able to consolidate their shrimp industries and 
remain as significant suppliers In the highly competitive North American and 
European markets. 

A potential exists for Increasing the domestic a9ricultural production for 
export and for domestic production of several of the food and fiber items now 
imported for direct consumption or industrial processing. Ecuador probably could 
supply close to one third of Its wheat and ali of its vegetable oils, milk, hides, and 
wool, and possibly have surpluses for export. There also is potential for exports 
of rice and vegetable oils to Andean neighbors which import large amounts of these 
items. Ecuador has perhaps the best agricultural base of any of the Andean 
countries for producing rice and vegetable Dils with evidence of comparative 
advantage in their procuction (IDEA; Stewart and Cuesta). Domestic production of 
fertilizers based on natural deposits of phosphates and abundant natural gas also 
is a possibility although the economies of -cale required for production of nitrogen 
fertilizer are large (Hammond and Hill). Again, however, there may well be 
opportunities for export of any surplus fertilizer production to Andean neighbors.

The value of potential exports or of savings from production of Import 
substitutes in agriculture Is an estimated US$100 million (Whitaker and Alzamora 
1988b, pp. 23-27). The export crops with the greatest potential are rice and cacao. 
Palm oil also has export potential but in the near future Is more likely to be an 
important import-.ubstitute. Other important import substitutes are milk, wheat, 
cotton and rubber. 

V. Nutr-iticn>al Stattuis and Agricult.Jre 

Agriculture in Ecuador contributes to the availability of food in two 
fundamental ways. First, it produces a wide variety of crops and livestock 
products primarily for domestic consumption. Second, it generates a substantial 
foreign exchange surplus after paying for all imports of food and fiber and Inputs 
and capital for agriculture. Thus, it can be argued that the agricultural sector of 
Ecuador has provided all of the ava~lable food, both domestic and imported, and has 
generated significant additional foreign exchange for development of the rest of the 
economy. 

The adequacy of the available food supply in meeting the needs of Ecuador 
has two principal dimensions. The first is the nutritional requirements of ths 
population which is treated in this section. This dimension is concerned with 
whether there is enough food and of sufficient quality to provide, on average, the 
minimum level of nutrition necessary for a healthy and productive life for each 
member of society. The second is the cost of food which Is considered In the 
following section. 
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Conventionl WisdcAm arid DataL
 

It is commonly believed in Ecuador th;..t there is not enough food available, 
on average, to meet the minimum nutritional needs of the population. This 
viewpoint has been a continuing theme of the popular press and of some 
institutions and observers over the last two decades (see, e.g. Freire and Polanco 
1984). This school of thought has criticized the large imports of food and the shift 
of lands out of Sierra cereals, tubers and legumes and into pastures and 
production of animal proteins (see Chapter 6). It has called for increased 
production of traditional Sier ra crops and argues for self-sufficiency in meeting 
the nutritional needs of the population. It has not recognized the critical role of 
agricultural exports in paying for food imports nor of past GOE policies which 
subsidized imports of 'food to the detriment of domestic production. 

Data for measuring the nutritional status of the Ecuadorian population are 
limited and confin6d almost exclusively to small case studies or to estimates of 
apparent consumption from secondary data. There have been only two national 
nutrition surveys and neither was representative of the total population. The first 
was carried out in 1959 by the Ecuadorian military, the Ecuadorian National 
Institute of Nutrition (INNE) and the Interdepartmental Committee on Nutrition for 
National Defense (ICNND) of the U.S. Departments of State and Defense (see ICNND). 
The second was a national survey of children through five years of age carried out 
by the National Development Council (CONADE) in 1986 which relied on 
anthropometric measurements (Freire). 

Pas3t Aria l1yrAeaa cr AppEren"t Ccrautmpt icr% 

Several analyses of food balances for various years between 1961 and 1980 
comprise the principal sources for inferring that there has not been enough food 
to meet minimum nutritional requirements of the population. Estimates of apparent 
consumption were made by Freire and Polanco, the United Nations Food and 
Agriculture Organization (FAO) 1980 and 1977, the United Nations Economic 
Commissicn for Latin America (C-PAL) and FAO, and Ribadeneira Baca. The general 
approach of each of these studies was to calculate "he apparent consumption of 
food by adjusting production for imports, exports, stocks, losses in marketing, 
animal feeds, seeds, industrial processing losses anc, food preparatlcn losses. The 
edible balance was converted to nutrient content (energy, protein, vitamins, etc.) 
by use of standard factors to determine the amount of nutrients available per 
capita per day. Minimum daily requirements, as recommended by various national 
and international agencies, were adapted to the body-weight regime and the age 
and sex distribution of the population to determine weighted average per capita 
requirements. The comparison of average daily per capita availability with 
weighted average per capita daily requiremen1F (or standards) indicated whether 
the partirular nutrient was surplus or deficit. 

The results of these analyses vary considerably for both energy and protein 
(Table 3.8). The stujies found deficiencies in energy, as measured by kilocalories, 
for various years between 1961 and 1980 ranging from 77 to 92 percent of the 
standard utilized. The CEPAL-FAO and FAO studies each revealed a trend of 
Increasing levels of energy consumption from about 80 percent of the standard in 
1961 to over 90 percent by 1974. The Freire and Polanco and Ribadenelra Baca 
studies found much lower levels of erergy consumption in 1968 than did the 
CEPAL-FAO and FAO studies for 1968 and 1969-71, respectively. The Freire and 
Polanco sti dy showed the same Increasing trend as CEPAL-FAO and FAO between 
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Table 3.8 	Daily Availability of Energy and Protein per Capita in Ecuador, Based on Calculation of
 
Apparent Consumption from Various Studies, 1961-1980
 

Year Study Apparent Consumption Standard Ut izeda Apparent as a 
Share of Standard 

Energy Protein Energy Protein Enei'gy 1%) Protein 1%)
 
(k calories) (grams) (k calories) tgrams)
 

1961 CEPAL-FAO 1,885 46 2,300 45 0.82 1.02 
1961-63 FAO (1977) 1,845 46 2,290 -- 0.81 -

1968 CEPAL-FAO 2,023 4S 2,300 45 0.86 1.07 

1968 Freire-Polanco 1,748 41 2,300 62 0.76 0.66 
1968 Ribadeneira-Baca 1,618 42 2,100 57 0.77 0.74 
1969-71 FAO (1977) 2,062 -- 2,290 -- 0.90 -

1972-74 FAO (1977) 2,087 47 2,290 -- 0.91 
1974 CEPAL-FAO 2,109 48 2,300 45 0.92 1.07 
1974 Freire-Polanco 1,985 37 2,300 62 0.86 0.60 

1975-77 FAO (1980) 2,109 50 ........
 
1980 Freire-Polanco 1,755 44 2,300 62 0.76 0.71
 

Source: See references to this chapter for the detailed citation of each study.
 

The standards utilized vary accurding to the study. They generally are weighted-average per
 

capita requirements, but for a weight regime of a typical developed cLuntry taken from rAO-WHO.
 
An exception is the 62 grams of protein from Freire which is the FAO-WHO "safe level" at a score
 
of 60 percent for a moderately active adult male weighing 65 kilos. Freire incorrectly compares
 
this to percapita consumption, rather than to consumption per adult male equivalent. See text.
 

1968 and 	1974, then a decrease by 19S0 to 1968 levels. 
The CEPAL--FAO study found per capita protein consumption, measured by 

grams, exceeded the standard in 1961, 1968 and 1974, with a slight increase between 
1961 and 1968 and then maintenance of this level in 1974. Fraire and Polanco and 
Ribadeneira Baca found substantially lower levels of protein consumption in 1968 
than CEPAL-FAO at only 66 and 74 percent of the standard, respectively. 
Moreover, Freire and Polanco's results indicated a strong decrease in per capita 
protein consumption by 1974 to only 60 percent of t[he standard and then an 
increase by 1980 to 71 percent, back to near the 1968 level. 

Great care must be exercisd in interpretIng the results of these studies 
because they all contain errors. They tend to overestimate the protein and 
energy standards and hence conclude that deficits are greater and surpluses are 
less than they actually are. 

First, all the studies appear to use standards based on average body-weights 
more re, resentative of a developed than a developing country. These standards 
are based on recommendations of FAO and the United Nations World Health 
Organization (WHO) but appear to have been erroneously adapted from those for 
FAO-WHO's typical developed country rather than its typical developing country.
Fur example, Freire and Polanco (p. 30) describe their reference or standard man 
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as that for "...developing countries, being a man of 29-39 years of age, with a 
weight of 65 kilograms, healthy and able to work 8 hours per day in moderate 
activities." (Translation by author.) However, 65 kilograms is the weight of the
reference man for FAG-WHO's typical developed country; that for a typical
developing country is only 53 ki'Dgrams (FAO-WHO p. .). Trey also are basea on
recommendations of the National Institute of Nutritional and Social-Medical Research 
(ININMS) which uses a body-weight regime that is nearly identical to FAC-WHO's 
typical developed country and was adapted from data f' r Central America (Oieas p.
5; INCAP). Thus, the body-weight regime utilized in these studies is not even
based on studies of body-weight in Ecuador which has people of relatively small 
stature. To the extent the body-weight regime utilized is heavier than that of the 
Ecuadorian population, the protein and energy standards are too high and protein
and energy deficits are overestimated (or surpluses are underestimated),

Second, the Freire and Polanco study also substantially overestimated the
magnitude of the protein deficit because it compared the protein requirement for 
a standard or reference man with the per capita availability for the population.
The study should have compared the weighted average requirement for protein
for the population (adjusted for body-weight and weighted by the age and sex 
distribution of the population) with the per capita availability. Such comparisons
would have revealed much smaller protein deficits, or even surpluses and would 
have been more consistent with CEPAL-FAO and FAC, results. 

Third, the protein standard in Freire and Polarco is further overestimated 
because of an unduly pessimistic assumption about the quality of protein in the 
Ecuadorian diet. The ININMS's standards assume that only 60 percent of the
protein is high quality, equivalent to milk or eggs, with all the essential amlnoacids 
(Oleas). FAO-WHO (p. 73) indicates that poor countries like Ecuador i,ave a protein
quality that averages 70 percent and that an average quality of 60 percent is 
typical of only the very poorest developing countries where "...70-80 percent of the 
diet comes from such foods as cassava and maize and virtually none from animal 
foods..." The CEPAL-FAO study corrected its protein standard to a score of 65 
percent in recognition of this deficiency (Szret.ter 1982, p. 207). 

Aparen"t CCnsmpt iCn: J1985 

Apparent consumption was calculated for 1985 utilizing the same general
,iethodology employed in the studies cited above. Domestic production was 
adjusted for imports and exports, stocks (when available), animal feed, seeds, and 
processing, marketing and food preparation losses. The remaining edible portion 
was converted to energy and protein equivalei ts utilizing factors published by INN,
the predecessor agency of ININMS. This analysis indicated daily, per capita
consumption in 1985 of 2,354 calories of energy and 46.6 grams of protein (Taole
3.9, Appendix Table 3.9). Not included in this total are an estimated 207 calories 
consumed in the form of sugarcane-based alcohol and home made brown sugar 
(panela). 

The per capita requirements for energy and protein consumption were 
calculated for the Ecuador'an population in 1985, based on the published
recommendations and avera£ body-weights of ININMS (Oleas) and projections of 
the population for 1985 by ' ie National Institute f Statistics and Census (INEC),
CONADE and the Latin Arr, rican Demographic Center (CELADE). The average
requirements for energy , d protein for each age and sex ciass of given body
weight, and for lactating a id pregnant, females were weighted by the share of the 
population in each ' age ana sex group. . The resulting per capita requirement was 
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Food Source Production liports Exports Seeds Ani.feed Losses I:Apparent Availab. Daily per capita
Wastage comaup .. per/cap.----------

. .............. . .... .. .. . .. . . . . . . . . . ... .. .. . .. . .. . .. .. .. .. .. .. .. .. .. r e ....... :.
cd 
total 9,594,128 573,820 2,045,656 116,603 257,841 3,444,301 ,0,4 5.0 2342 65
 

. I Grains (e) 660,104 265,31 55,096 36,276 ,. 576.541,I,984 204,708 612,571 65.32 14.73
 
11,tegue 122,253 0 0 72,622 60.49INuts 1,456 10,347 40,740 .71711 3.52I, tubers L 10 4,999 30,840 

' 

62.90 3.669,7.n 0 0 $89,910: 188.91 C's
IV, 546,962 267,649 2,161 53,13! p84,974 18.01. 0626 0.00

Y 21!,659 0 0 1921,131 20.07 0.67.
 

Oil$ aid Fits 5,8 168i885 
V Vegetables 0 0 23,528 20.4 
VI. .3,563,071 0 112,461 1,503,061 160.28' 414116Fruits 1,62? 1,649,173 0 401.3?

Vll, Animal 871,117 37,S57 62,944 0 27,700 818,030 87 2j 225.35 17.81 
Vill. Other 2,945,203 0 346,330 395.270 311,089 02,287,781 36.93 2.31 
............................................................................... ..............
 
Soirce: Appendix Table 3,'
, 

An additional .07 calories per capita of energi are consumed it the fIrI'of alcohol 'Lid hme-ade brass sugar,. -

produced from sugar cane, This ununt is not included in the total because most of these calories are believed to 
be consumed ma&inly as alcohol (definitive data are lacking),
 

2,285 calories of energy and 403.2 'grams of protein (Appendix 'Tables 3.10 and 3.11)
Comparison of per capita availability with the ININMS based .standards 

Indicates that there wasenough energy to meet the requirements of the popuiation, 
on average at 103.0 percent of the standard (Table 3.10) not incudingthat from 
alcohol from sugarcane. Protein availability was only 94.7 percent of the minimum 
standard. 

j -The ININMS per capita energy and protein req01irements for 1985 were
correcte .dtoaccount for too low a protein score and for body-weights thatappear
tobbe too heavy for Ecuador. The protein score was assumed to be 70 Instead of 
60 percent pqr , FAQ-WHO findings (p. 73) which- r- _edheC weighted, averageprotein reqursrG .from 49.2 to 42.2 grams. The ,odifledrotin requlrementand 
the energy requirement also were adjusted dowr,,iard tl reflect the body-weight
regime of FAO-WHO's typical developing c6.untry .p. 82). Whsn this correction is 
made the protein requirement falls further to 37.3 grams and the energy
requirement fails from 2,285 to 2,020 calories. 

Utilzing these corrected and more realistic standards Indicates apparent
consumptiot,4 of energy and protein, In 1985 were 116.5 percent and 124.9 percent .
respectively, of the average requirements for Ecuador in 1985. Moreover, the 
protein availability per capita .s calculated inall the apparent consumption studies 
cited above Is greater than th e corrected stande.rd excepting In the Freire and 
Polanco results for 1974. The level of apparent-consumption of~energy per capita 
Is very close to the corrected energy requirement In six of theleven previous 
studies of app'arent consumption and estirnateddeficits are much smaller th Vith, 

;~the higher standards utilized In the studies.. .. ~ 
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Table 3.10 Daily per Capita Apparent Consumption of Energy and Mtoein 
Coupared to ININIMS Standards and to Corrected Standards for 
Ecuador, 1985
 

Class Energy Protein
 

(k calories) (grams)
 

1. Apparent Consumptioa 2,354 46.6
 

2. ININMS's Standardsb 2,255 49.2
 

3. Corrected StandardsC 2,020 37.3
 

4. Ave.nlable as Share
 

of Standards
 

(a) ININS 103.0% 94.7%
 

(b) Corrected 116.5% 124.9%
 

Source : Appendix Tables 3.9, 3.10, and 3.11.
 

Not including 207 grams from sugarcane-based alcohol, and panela
 

thome-made brown sugar). 
Weighted by Ecuador's age and sex distribution in 1985. 

C Protein scire of 70 percent instead of 60 percent, and body-weight regime 

similar to that of a developing, instead of a devrloped country.
 

ININMS standard for sources of energy and found to be reasonably good (Table
3.11). The apparent consumption of various foods was converted to calories derived 
from protein, fat and carbohydrate sources by utilizing average conversion factors 
(White, Handler and Smith). The calculated percentage distribution of calories from 

Table 3.11 Quality of the Diet in Terms of Energy Sourcen
 

Food Class Source of Energy (k calories) Total
 

Protein Fat Carbohydrates
 

Grains 61.5 30.0 494.2 586.0
 
Legumes & Nuts 14.8 15.4 33.3 63.5
 
Tubers 12.4 172.1
1.2 185.6
 
Oils and Fats 0.0 458.4 0.2 458.6
 
Vegetatles 2.6 I.S 23.1 27.7
 
Fruits 19.2 19.7 474.5 513.4
 
Animal Foods 73.0 116.2 40.9 230.1 
Other 9.5 46.1 377.6 433.2 

Total 193.5 688.6 1,615.8 2,498.2
 

Percent of total 7.75% 27.57% 64.68% 100.00.
 

Recommended Diet 9-11% 30-35% 54-61% 
I ININIS) 

Source: Whitaker and Alzamora 1988a, Appendix Table 4.
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each of the three energy sources was compared to the ININMS standard to measure 
the quality of the diet. The comparison indicated that too little of the average diet 
came from proteins and from fats and that too much came from carbohydrates. 
The deviations from the ideal were not large, however, suggesting that the quality 
of the average diet is reasonably good. No attempt was made to adjust this 
analysis for the corrected energy and protein standards but the implication is that 
the quality of the diet is somewhat better than indicated. 

Ava s 34 %rea~zaum M inmum (ME 3,g: inal.) 1R~aqui:~romoent 

It is important to recognize that the earlier studies of apparent consumption 
and the 1985 analysis in this study measured per capita food availability in relation 
to the average requirements for the populetion. Surpluses or deficits defined in 
this way can be misleading because it is tempting to interpret them as absolute 
indicators of the availability or shortage of adequate food supplies. The more 
important issue is how many people fall below the margin not whether the minimum 
requirement is satisfied on average. 

A surpius of food on average does not imply either: (a) that all people are 
consuming the minimum nutritional requirement; or (b) that excess food supplies 
exist which can be allocated to those consuming below the minimum requirement. 
In fact, the term "surplus" is a misnomer because all the available food supply is 
consumed with higher-income groups consuming more than the minimum 
requirements and the lowest-income groups consuming less than the minimum. The 
supply of food would have to be increased to raise consumption up to the minimum 
standard for all those consuming below it. Thus, evien with a "surplus" compared 
to ave,'aye requirements a food deficit may exist when compared to meeting all 
nutritional requirements at the margin. 

Ecuador has a highly unequal distribution of income. This suggests a 
significant number of people have limited economic access to food relative to the 
situation that would exist with a more equitable distribution of income. The more 
optimistic findings of the 1985 analysis of apparent consumption relative to the 
earlier studies are ones only of degree; as will be shown below there is a 
significant proportion of the population who do not have economic access to a 
minimally nutritious diet suggesting a food deficit relative to total nutritional 
needs.
 

While the above analyses suggest there has been enough, or close to enough 
food, on average, to meet the minimum nutritional requirements of the population 
in the years studied between 1961 and 1985, there are serious nutritional 
deficiencies among various subgroup, of the population. These have been 
documented in a number of case studies and in the national surveys referenced 
above. 

Thomason found that energy consumption in 1953 and 1954 among lower 
income groups ,, the rural and urban Sierra was deficient. The national level 
ICNND survey of civilian and mniltary populations found inadequate consumption of 
riboflavin, thiamin, niacin and calcium among both groups. Civilians had a high 
incidence (40 percent) of goiter (iodine deficiency) in the Sierra and anemia (iron 
deficiency) in the Costa, with inadequate energy intake, especially in the rural 
L'erra (ICNND). The endemic level of goiter appeared to be declining in later years
in response to the ccmpulsory iodization salt and is no longer considered a serious 
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nutrition problem. Several studies of specific population groups and geographic
regions, however, have found very high levels of nutritional anemia (Freire aria 
Polanco p. 41).

A study by INNE found that malnutrition was greater in rural than in urban 
areas and more prevalent in the Sierra than the Costa. The study foundsame 
infants, preschool children and pregnant and lactating females to be most at risk. 
A number of studies over the last two decades based on samples of local population 
groups have found evidence of growth faltering which has been attributed by some 
analysts to protein-energy deficiencies among children (Meneses and Proaho).

The national-level survey by CONADE in 1986 Rrovides the first 
comprehensive analysis of malnutrition among children (Freire).' 4 The study utilized 
anthropometric measurements to determine the incidences of acute, chronic and 
global malniitrition among children ages 0-59 months. 

Acute malnutrition (underweight for height) appears in the second semester 
of life among 2 percent of children, ris-s to 16 percent in the second year, falls to 
7 percent in the third year and then to zero. This is an alarming statistic because 
it indicates that a relatively large number of children are malnourished during one 
of the most critical phases of physical growth and development--the weaning
period. The resultant loss of body weight, if it is sustained, leads to permanent
stunting. Acute malnutrition disappears after age three, suggesting that 
nourishment becomes adequate for children after weaning. 

Permanent stunting because of acute malnutrition during the weaning period
is evidenced by the increasing proportion of children suffering chronic 
malnutrition (too short for age). The Freire study showed that 16 percent of 
infants 0-5 months were too short for their age, increasing :o 56 percent of five
year olds. The short height for age of 16 percent of newborns and infants is 
inconsistent with the almost complete absence of acute malnutrition in this age 
group. The explanation appears to be that a significant proportion of mothers are 
of relatively small staiure, and give birth to short babies. If infants are classified 
as chronically malnourished when, in fact, they were born short the Freire study 
may overestimate the incidence of chronic and.global malnourishment (see Nelson).
Global malnutrition (underweight for age) is negligible among infants but jumps to 
47 percent of children ages 12-23 months, reflecting the combined effects of acute 
and chronic malnutrition. Globe.! malnourishment then declines to 38 percent for 
ages 24-59 months, suggesting that some children who were previously underweight
for their age gained enough weight to drop out of the classification. This finding
is consistent with the disappearance of acute malnutrition ih older children and 
suggests that some children receive sufficient food after age two to reverse the 
earlier effects of acute malnutrition. 

A key question is the reason for the high incidence of acute malnutrition 
(underweight for height) during ages 6-35 months and especially during ages 11
23 months. One possible explanation is that has gained wide acceptance in Ecuador 
is that there is not enough food available to meet minimum nutritional requirements
of children and especially weanlings. This is the rationale for the plethora of 
feeding programs that have been implemented with the assistance of various 
international donors. 

Another explanation focuses on diseases and feeding practices during the 
weaning period (Nelson; Jonnson). There is evidence thdt traditional but improper
feeding practices, in association with unfounded home remedies for treatment of 
diseases, severely limit energy consumption among infants of weaning age (Nelson 
p. 4; Grijalva, et al.). One study clearly _emonstrates that mothers routinely fed 
inadequate food during weaning and in the presence of disease, because of poor 
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feeding practices and rei dies based on folklore (Novotny). The weaning period 
coincides almost perfectly with .the very high incidence of acute malnutrition 
observed by Freire when most permanent stunting occurs. 

Almost nothing is known about the nutritional status of older children, youth 
and adults in Ecuador due to lack of representative studies of these groups. The 
next section, however, will demonstrate that access to food by many familias i5 
severely constr iined by economic realities and that the cost of food again is 
increasing relative to other consumption goods. The implication is that some in 
these population subgroups are malnourished because of insufficient quantity or 
quality of food and that the magnitude of the problem may be worsening. Thus, it 
appears that malnutrition among children Is a function of poor feeding practices,
diseases and of absolute lack of food for some families, and the interaction of these 
variables. 

VI. The Cost cf the Diet 

This section focuses on the economic aspects of adequate nutrition. The level 
of income necessary to meet minimum nutritional needs and other basic 
requirements, the number of people who fall below this level and the degree of 
their poverty are of critical importance to government agencies concerned with 
health and welfare and more generally with development planning. The trend in 
food prices also is of concern in understanding the dynamics of access to food by 
the poor. Finally, poverty and relative food prices affect prospects and options 
for agricultural and economic development. Each of these factors is considered in 
turn. 

Critical poverty is defined as having Insufficient income to afford even a 
minimally nutritious diet. The threshold of critical poverty is the level of income 
needed to just purchass adequate food to meet minimum nutritional needs and Is 
referred to as basic food incz.me. Relative poverty is defined as having enough
income to meet minimal nutritional needs but not enough for all other basic 
necessities. The threshold of relative poverty is the level of Income needed just 
to meet all basic needs and is referred to as basic needs income. The terrais "basic 
food income" and "threshold of c. itical poverty' are used synonymously, as are the 
terms "basic needs income" and "threshold of relative poverty". The usual 
approach for determining the degree of critical and relative poverty is as follows. 
The basic food income is estimated by calculating the cost of the minimally 
nutritious diet from nutritional recommendations and food prices. This threshold 
of critical poverty then is divided by the Engel coefficient (the share of income 
spent on food out of total expenditures) in order to estimate basic needs income or 
the threshold of relative poverty. These two thresholds then are compared with 
the distribution of income to determine the share of the population which falls 
below them and thus measure the magnitude of critical and relative poverty. 

This approach identifies three groups: those which have incomes above the 
threshold of relative poverty and can afford a nutritious diet and other basic 
necessities, with surpluses for other wants; those whose incomes fall between the 
thresholds of re!ative poverty and critical poverty who can afford an ad3quate 
diet, but not all of the other basic necessities; and those whose incomes are below 
the threshold of critical poverty, who can not afford even basic food. 

Sev3ral studies have examined the issue of critical and relative poverty and 
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the distribution of income in Ecuador or provide sufficient data to make gross
estimates of the poverty thresholds and degree of poverty: Barreiros and Teekens,
Vos, World Bank 1979, Ministry of Agriculture (MAG) and France's Office of Overseas 
Science and Technology Research (ORSTOM), the National Planning Commission 
(JUNAPLA--a predecessor agency of CONADE) and BCE. Unfortunately, data on 
income distribution and household consumptio, patterns are for the mid-1970s so 
estimates of the magnitude of critical and relative poverty are based on data which 
now are nearly 15 years old. 

The results of these studies and estimates by the authors based on data 
presented in them suggests substantial levels critical and relative poverty in both 
rural and urban areas (Table 3.12). The three estimates of poverty in urban areas 
are quite similar and suggest 21-25 percent of urban people are below the critical 
poverty level and another 29-35 percent are in relative poverty. These results 
indicate that 50-60 percent of all urb&.. people are in critical or relative poverty.
The two estimates of rural poverty are quite different from each other ranging
from 13-28 percent in critical poverty and another 19-62 percent in relative 

Table 3.1? Magnitude of Critical and Relativa Poverty in Ecuador, 1975
 

Class 
 Urban Rural
 

I. Critical Barreiros- World Bank UNM A 
 t IAG-ORSTROM
 
Poverty Teekens
 

(1984) (1979) (1977) (1978)

(per capita) kper family) (per family) (per family) (per family)
 

Threshold (Basic S/, 5,000 S/.23,170 S/.23,17% S/.18,900 
 S/.18,900
 
Food Income)
 
1975 Prices
 

Share of Population 21% 25. + 25% ± 13-16%. 26-28%.
 
Below Threshold&
 

2, Relative Poverty
 

Threshold (Basic 
 S/.12,800 S/.59,410 S/.59,410 5/.48,461 5/.48,461
 
Needs Income)
 
1975 Prices
 

Share of ppulation 29% 35% 30% 19-25% 59-62%.
 
in class
 

Share of population 50%. 60% ± 55% ± 32-41. 85-87% 
Below ThresholdC
 

Source: See References for full citation of each of the studies.
 

I Those in a state of critical poverty.

People with incomes above critical poverty, but below the threshold of relative
 
poverty, or in a state of relative poverty.
 
A'I those below the threshold of relative poverty including those below the threshold
 

d of critical poverty.
Estimates by authors baqed on World Bank, Vos, and MAG-ORSTROM sources.
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poverty. The higher estimates are based on a field survey by MAG-ORSTROM that 
enjoys a reputation for quality and the higher-level estimates are deemed more 
accurate. If they are, rural poverty is more pronounced than in urban areas, wilth 
85-87 percent of rural people in critical or relative poverty. The data upon which 
these results are based are quite old however and these conclusions are subject 
to validation for the present. 

P-ic:_a, oE_ Fccod3 

The relative changes in the price of food, compared to the price of all other 
non-food Items in the consumer price index have been calculated for Quito, 
Guayaquil and Cuenca for 1965-1988 (Figure 3.4, Appendix Table 3.12). These data, 
reported in BCE (1988b, 1987) illustrate that food and non-food Items experienced 
a modest secular trend of increasing prices. The price of food has tended to 
Increase at about the same rate as for non-food Items, for most of the period. 
There are, however, two important exceptions and what appears to be the beginning 
of a third. 
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Figure 3.4 CPI Growth Rates: 1965-1988 (Quito, Guayaquil and
 
Cuenca)
 

Source: Appendix Table 3.12.
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The first is the period 1973-1975 when the price of food increased much 
more rapidly than the cost of other basic consumption goods. One explanation is 
the El Niho phenomenon of 1973 which reduced supply. The inelastic nature of 
demand for agricultural products is well known; decreases in supply result in 
relatively larger increases in price. Another explanation is based on increased 
demand for food from the large windfall gains from the petroleum boom. A large 
percentage of these gains went to civil servants and urban workers in the form of 
higher wages and were translated into increased demand because of relatively high 
income elasticities of demand for many food items. 

The second period when food prices increased much more rapidly than non
food items was durin 1983-1984. The large increase in relative food prices is 
explained by the E, Niho phenomenon where food production was reduced 
drastically in 1983 and had not fully recovered by 1984. Once recovery had 
occurred, food prices increased at the same rate as non-food items during 1985
1987. The 'elative increase in food prices appears to have started again between 
1987 and 1988.' This is at least in part due to the drought in the Sierra during
the winter crop season of 1987 (September 1987-February 1988). It also may 
reflect the clandestine export of foodstuffs to Colombia and Peru. 

VII. Summar-y arnd Ccricl ujslcrs 

The Ecuadorian economy grew at the very rapid rate of 8.2 percent per year 
during the period 1965-1981, led by import-substitution industrialization and a 
boom in petroleum production and prices in the 1970s. The agricultural sector 
barely kept pace with population growth expanding at only 3.4 percent, as 
macroeconomic policies subsidized industry and other urban-based sectors of the 
economy at the expense of agriculture and rural people. As a result, the 
importance of agriculture declined from 26 percent of GDP at the beginning of the 
period to only 14 percent at the end. 

A major recession hit the economy in 1982 and growth has been stagnant
since then, averaging less than 2 percent per year during 1982-1988. Austerity 
measures taken throughout this period to address tha recession partially restored 
incentives to agriculture although industry and the urban-based economy still 
enjoyed substantial subsidies. 

The agricultural sector responded to these improved incentives and grew at 
an annual average rate of over six percent during 1982-1988 in contrast to its 
relatively poor performance during 1965-1981. As a result of this pattern, 
agriculture's share of GDP increased to nearly 17 percent from the low of 14 
percent at the beginning of the period. Exhaustation of import-substitution 
possibilities resulted in complete stagnation of industry. This pattern affected most 
of the other urban-based economic sectors which also had negative or very low 
growth rates. 

Agricultural exports burgeoned in the post-1982 period due to the improved 
macroeconomic policy environment and improved incentives. They became the single 
most important class of exports in 1986 at nearly $1.2 billion exceeding petroleum 
for the first time since 1971 and maintained this level in 1987. Agriculture is likely 
to retain this position well into the future, given the expectation of continuing low 
prices and the reality that petroleum reserves will be exhausted in 10-15 years. 
Principal agricultural exports include the traditional bananas, coffee and cacao and 
fresh shrimp. 

The agricultural sector has made a major contribution to economic growth and 
development by generating trade surpluses in every year of both the import
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substitution and austerity periods. Agricultural exports have been great enough 
to pay for all imports of capital equipment and inputs for agriculture and all 
imports of final foods and unprocessed food and fiber, with a relatively large 
surplus of foreign exchange earnings for purchasing capital, raw raterials and 
consumer goods for the rest of the economy. The magnitude of this surplus i's 
surprisingly large at about $850 million in both 1986 and 1987. During 1984-1987 
the surplus ,,as sufficient to pay for 75 percent of all industrial imports which, 
in turn, accounted for over 50 percent of all imports. 

Two major changes are required in order to exploit Ecuador's potential for 
increasing and diversifying its agricultural export base and agricultural trvde 
surplus. 

First, the set of macroeconomic and sectoral policies which still discriminate 
against agriculture will need to be modified in order to provide equal Incentives 
throughout the economy (see Chapter 2). Such policies have resulted in greater
imports of raw materials and capital goods for industry and of foodstuffs while 
dampening incentives for increasing and diversifying agricultural production and 
exports. 

Second, the science and technology base for agriculture will have to be 
substantially improved and productivity raised, If Ecuadorian agricultural products 
are to maintain or improve their competitive position In the world markets (see
Chapter 13). Ecuadorian farmers still utllize, on average, relatively high cost, 
low-productivity technologies which keep Ecuador from exploiting Its potential
comparative advantage. Both these changes will require policy-makers in the 
Ecuadorian government to recognize the importance of agriculture in economic 
growth and development and to provide the requisite additional funding for the 
science base and leadership and support for modifying the policy environment. 

Agriculture also has made a much more significant contribution to the 
provision of an adequate food supply than conventional wisdom would suggest. The 
agricultural sector provides all food for the population, either from domestic 
production, or through the generation of sufficient foreign exchange to pay for 
food imports four Limes over. 

It also has provided enough food to meet the minimal nutritional requirements 
of the population, on average. The 1985 analysis of apparent consumption indicates 
a surplus of energy per capita and a very small shortage of protein relative to 
ININMS's inflated standards for the population. When more representative
standards are used, energy and protein are 116.5 and 124.9 percent of the 
standard, respectively. Finally, energy availability would be 126.8 percant of the 
standard were alcohol and homemade brown sugar from sugar cane counted as food. 
Past studies of apparent consumption showed a deficit of food per capita relative 
to the average per capita requirements, but made methodological errors and utilized 
minimum requirements that were too high for Ecuador. Such studies did show a 
trend of increasing apparent consumption. The 1985 analysis indicates this trend 
has continued and that the availability of food relative to nutritional requirements
is much greater than earlier analyses indicated. It also suggest strongly that the 
improved policy environment and greater incentives for agriculture had a 
salubrious effect on availability of food. 

There are a significant number of people at the margin who do not have 
economic access to a minimally nutritious diet, notwithstanding the surplus of food 
on average. The magnitude of poverty should be a cause for serious concern. An 
estimated 20-25 percent of Ecuadorians are in critical poverty with not enough
income to purchase even a minimally nutritious diet. Another 25-35 percent are in 
relative poverty with income for bas'ic food but not enough to meet other basic 
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necessities. Moreover, the situation appears more aggravated in rural than urban 
areas. Thus, roughly half the population is in a state of poverty relative to a very
modest standard of well-being. 

The data from which these estimates were made are relatively old and the
methodology imprecise and rough. No data exists for more precise or current 
estimates. Even if the degree of poverty were overestimated by 100 percent,
however, the magnitude still would be staggering. This suggests the lack of a true 
middle income class and a major discontinuity between a relatively large, poverty
stricken segment of the population and a small, urban elite. The condition of the 
poor reflects one of the more fundamental socio-economic problems facing Ecuador
-its highly unequal distribution of income. Lack of effective demand for basic 
food and other basic necessities constrains and limits prospects for agricultural
development and constrains growth in other economic sectors producing basic 
consumption goods. 

The hungry people of Ecuador, whose incomes fall below the threshold of
critical poverty, tend generally to be the indigenous populations, especially in rural 
areas (campesinos) and those working in the informal sector, primarily in self
employment and outside the minimum wage structure, in urban areas (Moncayo).
They are most likely to be recent migrants, illiterate, have large families and tend 
to perpetuate the conditions in which poverty breeds. They have extremely limited 
upward economic mobility which precipitates social and political unrest and
contributes to destabilizing the very system which can begin to address the 
fundamental causes of inequities. According to Barreiros and Teekens, education 
and family planning are most likely to be effective in breaking the vicious cycle of 
poverty among these people (pp. 31-42).

A national nutrition strategy for Ecuador would need to be closely
coordinated with agricultural and economic development programs. One element of 
the strategy wou!d be to exploit Ecuador's comparative advantage in agriculture
by increasing productivity, production and exports. This leads to the same two 
policy recommendations as for improving the agricultural trade balance: an
improved macroeconomic policy environment, and sectoral research, extension and 
education programs for increasing agricultural productivity.

The burden of increasing food production and export earnings must be
focused on commercial agriculture, if the urban poor are to be helped through
greater supply responses and downward pressure on food prices. Agricultural
development programs focused on resource-poor, part-time farmers (see Chapter
10) will fail to generate the requisite increases in production and productivity.
Focusing such programs on commercial agriculture can be justified on welfare as 
well as efficiency grounds, given the large number of people in critical and relative 
poverty and the need to increase food supply and lower prices. Also larger
commercial farms have generated significant numbers of jobs and programs to
maintain their and Ecuador's competitiveness can be justified as part of broader 
social program. 

A second important element of any nutrition strategy would be welfarea 
program focused on the poorest and most malnourished groups in the population.
This element would identify such population subgroups and provide immediate 
welfare transfers to address the most urgent and pressing cases of malnutrition 
and poverty. This element also would comprise education programs to address 
problems of feeding and associated health care practices, which also could be 
directed more broadly to middle income groups. 
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NOT ES 

1. The Import-substitution industrialization period spans from the late 1950s to the 
present. The principal period of rapid industrialization occurred during the late 
1960s through 1981 and corresponds closely to the petroleum boom. The period 
since 1982 has been characterized by auterity measures and economic stabilization 
with some movement toward a more outward-oriented economy. Nevertheless, the 
internally-oriented development model based on import-substitution still dominated 
the economy at the beginning of the 1990s (see Chapter 2). 

2. The growth rate for petroleum of 6.1 percent during 1965-1981 in Table 3.1 Is 
substantially undere2.'.mated because of an accounting procedure in the national 
accounts which resulted in negative levels uf production in the petroleum and 
mining sector between 1965 and 1971. The growth rates for the import-substitution 
Industrialization period of 1965-1981 and for 1965-1988 were estimated with post
1971 data. 

3. This growth rate has taken into account the poor harvest of 1983, due to the 
El Niho floods. When 1983 is removed from the calculation, the growth rate 
increases to 6.3 percent. 

4. The nogative share of petroleum in total GDP during 1965-1967 is an anomaly of 
national accounting methodology (see Endnote 1), In fact, petroleum production was 
positive hut very small during 1965-1967. 

5. This section is summarized from Whitaker and Alzamora (1988b) which contains 
a more detailed analysis of Ecuador's foreign agricultural trade. 

6. Capital goods for agriculture do not include vehicles which are reported orly 
as a class and not allocated to each of the productive sectors. 

7. Calculated from data in Appendix Tables 3.6 and 3.7. 

8. "Industrial consumer goods" is defined to include the non-durables 
(pharmaceutical, clothing, and others) not included in agricultural imports, and 
consumer durables. See the footnotes to Appendix Table 3.6. 

9. It is important to recognize that this share is distorted by inclusion of "raw 
materials of agricultural origin for industrial processing" as part of agricultural
imports. If they were not included, the share of "agricultural consumer goods" in 
the total would be much higher. 

10. The terms "requirements, 'standards," and "recommendations," are used 
synonymously throughout this study to describe the requisite minimum nutritional 
intake for both energy and protein. 

11. See Whitaker and Alzamora (1988a) for a detailed analysis of the methodological 
errors in each of these studies. 

12. The individual requirement for energy is the average for a particular age and 
sex class of given body size. The requirements for an individual vary from the 
average depending on body-weight, ambient temperature, level of physical activity, 
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altitude and the particular metabolic characteristics of the individual. Theindividual requirement for protein is the minimum safe level of intake for aparticular age and sex class of given body-weight defined as two standard
deviations above the average requirement for the class. Thus protein requirements
are estimates of the upper range of individual requirements with only 2.5 percent
of individuals with physiological requirements above these levels. In contrast, 
energy requirements are averages. 

13. See Whitaker and Alzamora (1988a pp. 7-9) for more detail on how ININMS'sstandards were corrected for the body-weight regime of FAO-WHO's typical 
developing country. 

14. The following discussion is based in part on the critique by Nelson (1988) of 
the 1986 CONADE study (Freire). 

15. See Whitaker and Alzamora (1988a pp. 14-18) for a detailed description of theassumptions underlying the estimation of poverty thresholds and the share of the 
population in each poverty class. 

16. See Spurrier (1988) for a review of increases ;n the consumer price index 
dui ing 1987 and early 1988. 
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RENEWABLE
 

NATURAL RESOURCES
 

DOUGLAS SOUTHGATE
 

I. IntrodCuc-tlo~n 

Development of renewable natural resources Is central to Ecuador's economy.
Many of the country's farmers enjoy the benefits of fertile agricultural land and 
adequate rainfall. Exploiting the biological productivity of coastal ecosystems, 
Ecuador has developed a large shrimp industry. Timber and fuzil wood are 
extracted from the country's forests. In addition, Ecuador has linked its economic 
growth to hydroelectricity production, the expansion of irrigated agriculture and 
other forms of water resource development. 

Given the importance of soil, water and natural ecosystems to the national 
economy, the costs of resource degradation in Ecuador are great. Soil erosion 
hinders agricultural production and jeopardizes a large share of the anticipated 
benefits of water resource dpveiopment. Disturbance of coastal ecosystems harms 
mariculture and offshore fishing. Likewise, mismanagement of forests bodes ill for 
future growth of the timber industry. 

This chapter addresses human interaction with the country's natural 
environment and identifies reforms needed to encourage resource conservation. 
Section II provides a description of the country's varied geography and a 
classification of eight major agro-ecological zones. Section III analyzes agricultural 
land use and the potential for agriculture to continue its geographic expansion. 
The general causes of environmental degradation in Ecuador are the subject of 
Section IV. New approaches to natural resources policy are discussed in Section 
V, with particular emphasis on rearranging property rights, improving the 
scientific base for natural resource management and reducing governmental
interference with market forces. Section VI examines five critical natural resource 
problems: destruction of coastal ecosystems, degradation of tropical forests, 
erosion of prime agricultural land, waste and misallocation of water, and pesticide 
contamination. Section VII recommends support that donor agencies could give to 
conservation initiatives in Ecuador. 

Douglas Southgate is associate professor of agricultural economics, 
Ohio State University.
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All naturai resource developmen: issues currer;tly facing Ecuador cannot ue 
covered in a single paper. Management of offshore fisheries, extraction of 
petroleum and other mineral resoUrces and development of the Galapagos Islands 
(which is a matter of global concern) are not addressed here. Even the coverage
of environmental probiems in rur;il areas of continental Ecuador is not entirely
complete. For example, preservation of the country's biologicai diversity, which is 
the subject of a recently completed report 'Cabarle ei al.) is not discussed. In 
spite of such omissions, the reader will find that major trade-offs associated with 
the development of Ecuador's soil, water and natural ecosystems are addressed in 
this chapter. 

II. Ec u<ador 's E n v rnmenta.I Di versity 

With 26,266,000 hectares of territory on the South American mainland and 
801,000 hectares in the Galapagos Islands. Ecuador is a little larger than West 
Germany or the state of Colorado. Nevertheless, its geography is astonishingly
varied (Figures 4.1 and 4.2). From the deserts of the Santa Elena peninsula, west 
of the coastal metropolis of Guayaquil, one need travel no more than 150 kilometers 
(kim) to reach the humid tropics. Nowhere is Ecuador's coastal plain, known as the 
Costa region, wider than 200 km. It is bounded on the east by the precipitous 
western range of the Andes, which is dominated by Mount Chimborazo (6,310 meters 
above sea level). Next come temperate intermontane valleys of the highlands, or 
Sierra region, where eie.'atons generally exceed 2,500 meters. After the eastern 
range of the Andes has been crested a rapid descent into the Amazonian rain forest 
of the eastern lowlands, or Oriente region, begins. An Amazonian frontier town, 
Nueva Loja (formerly called Lago Agrio) is only 400 km from the Pacific Ocean and 
300 meters higher than the surface of the Atlantic Ocean, which is more than 3,,000 
km due east. 

In Ecuador, dramatic topography is matched by marked variations in climate 
and by biological diversity. Twenty-five of the 30 life zones identified by
Holdridge are found in the country (Cabarle et al. p. 5). In addition, the number 
of plant and animal species living in or endemic to Ecuador compares to similar 
numbers for larger countries in the Wes-cern Hemisphere (Cabarle et al.).

Clearly, all of Ecuador's heterogenous environments cannot be captured in 
a map that is visuatlly tractable. The eight agro-ecological zones described in this 
section, howeve, represent a reasonable breakdow'- of the country given criteria 
generally used to describe Ecuador's renewable natural resource base. 

CriteL -- :LEfoc r c r c a 1L C Lassri ria Geo i Vth ic EL1 f Ica=*t ion 

Five criteria are typically used to distinguish one part of Ecuador from 
another. Thj first two are temperature and water availability. Soil quality and 
land use are the third and fourth characteristics. Accessibility is the fifth 
criterion. 

Temperature 

The National Institute of Meteorology and Hydrology (INAMHI) is the primary 
source of information on median annual temperatures in difirent parts of the 
country. Because Ecuador straddles the equator, a location's temperature is 
generally a direct function of its altitude. The country's temperature gradient 
averages a decline of 0.55r c for every *100 meters increase in eievation. 
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Water Availability 

The amount of water that can be used for crop and livestock production in 
different parts of the country depends both on precipitation and on stream flow. 
Data on rainfall, both its average yearly total and its monthl:, variability, are 
collected at the meteorological stations of INAMHI. Hydrological data are coliected 
by the same agency, by the Ecuadorian Institute of Water Resources (INERHI) which 
is a part of the Ministry of Agriculture (MAG) and by regional authorities. 

Soil Quality 

Maps prepared by MAG's National Program for Agrarian Regionalization 
(PRONAREG) have been used to assess soils' agricultural productivity. When 
deciding whether land should be used for intensive agricultural production, in 
permanent pasture, or forested, PRONAREG considers the following soil 
characteristics: depth, erodibility, rock content, fertility, salinity, drainage and 
susceptibility to flooding. 

Land Use 

Regions with extensive natural vegetation (e.g., primary forests) are 
distinguished from those where most land Is used for crop or livestock production. 
Ecuador's Center for the Survey of Natural Resources by Remote Sensing (CLIRSEN) 
as well as MAG's National Forestry Directorate (DINAF) are primary sources of land 
cover data. 

Accessibility 

Maps showing roads, railways and navigable rivers have been used to rate 
how well a region Is linked with the rest of Ecuador. 

EiLgh-t Agc--coogi*3?oes=
 

The dichotomy between the Sierra region where Ecuador's population was 
long concentrated and the Costa region where most Ecuadorians currently reside 
antedates the country's independence. When one keeps in mind the preceding five 
criteria used to describe different parts of the country, however, neither major 
region comes close to being homogeneous. It is appropriate to divide the Costa 
region into three zones: Arid Coastal Plains, Southern Humid Coastal Plains and 
Northern Wet Littoral. The Sierra, defined by convention as all land in central 
Ecuador above 1,200 m, is divided among four regions: Outer Faces of the Andes, 
Northern Hillsides and PAramos, Northern Valley Bottoms, and the Southern Sierra. 
The remainder of continental Ecuador, the Oriente region, is treated as a single 
zone. Zonal boundaries are indicated in Figure 4.3. A description of each zone 
follows. 

Arid Coastal Plains 

Between the equator and the border with Peru, land within a few dozen km 
of the coast is hot and dry. With the exception of the western part of the Santa 
Elena peninsula, where the heat is slightly moderated by marine air, average 
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temperatures throughout the region are well above 24c. Rainfall at Portoviejo, 
some 20 km inland, averages less than 450 mm a year. Salinas, a resort city at the 
tip of the Santa Elena peninsula, receives :ittle more than 100 mm of -ain in a 
typical year. As throughout the Costa, precipitation is heavily concentrated in a 
single rainy season that usually begins in January and is typically over by May or 
June. Stream flow in the region's few rivers is likewise seasonal. 

Vertisols are common along the coa,-;t between the equator and the Gulf of 
Guayaquil. South of Portoviejo, calcium carbonate concentrations are often high. 
Soils around the Gulf of Guayaquil are saturated with salt water. Except for small 
pockets of pasture interspersed with cropland (principally along rivers) dri 
forests and deserts predominate between the equator and the Gulf of Guayaquil. 
Most of Ecuador's coffee is grown in the hills east and south of Portoviejo. 
Irrigation water being readily available from rivers flowing out of the Sierra, 
banana production is the predominant agricultural activity around and to the 
northeast of Machala. That city is also the center of Ecuador's burgeoning shrimp 
mariculture industry. 

Limited water is a major constraint on agricultural development along the 
coast between the equator and the Gulf of Guayaquil. It is also a costly constraint 
to relax. The planned transfer of water into the region will be quite expensive. 
In addition, fdrmers in the Arid Coastal Plains face significant competition for water 
from non-agricultural users. For example, withdrawals of irrigation water f-om the 
Poza Honda reservoir, in Manabi province, are greatly reduced in dry years :n 

order to assure adequate potable water supplies for Portoviejo. 

Southern Humid Coastal Plains 

Lying immediately east of the Arid Coastal Plains is a considerably more 
humid part of the :osta region. The northern and northwestern borders of the 
Southern Humid Coastal Plains coincide with the northern and western limits of the 
Rio Guayas basin, which occupies over half of the region. From a point 50 km due 
west of Guayaquil, the boundary runs southeastward to within 20 km of the port 
city, traverses the Rio Guayas and then runs almost directly south. Consistent 
, ith conventional practice for determining where the Costa ends, the eastern 
boundary of the Southern Humid Coastal Plains is defined to be wherever the 
altitude -f the western range of the Andes rises above 1,200 meters. The southern 
tip of th-s wedge-shaped region nearly touches the Peruvian border. 

Temperatures in the region are as high as in the arid lands immediately to 
the west. Soils in the Southern Humid Coastal Plains Are generally deep and fertile. 
Except in the low Andean foothills the land is flat or gently sloped. Consequently, 
soil erosion is not a major hindrance to agricultural development. The agricultural 
frontier in the Southern Humid Coastal Plains was all but closed by the early 1970s, 
with only a few forests left standing in the region's Andean foothills. The 

Southern Humia Coastal Pldin. are no-w the agricultural heartland of Ecuador 
(Bromley). For several decades, rice production has been the dominant agricultural 
activity in the Guayas river delta. Farther inland, bananas are grown around 
Babahoyo. Moving northward, up the Guayas river basin, one sees a mixture of 
cattle pastures, cropland planted to corn, soybeans, sorghum and other annual 
crops, and tree crops (e.g., African oil palm and citrus). At slightly higher 
elevations, coffee and cacao production predominate. 

The major problem facing farmers in the Southern Humid Coastal Plains is 
extremely variable precipitation and stream flow. Nearly all the 1,000 mm of rain 
in Guayaquil, 1,800 mm in Babahoyo (60 km inland from Guayaquil) and 2,100 mm in 
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Quevedo (an additional 80 km inland) falls during a single wet season that begins
in December or January and concludes in June. Stream flow in the region i 
similarly variable. For example, the Rio Daule crests with a flow exceeding 800 m 
a second in March and April, two months after the beginning of the Costa rainy 
season. By July flow has fallen to 100 mi a second. Late in the dry season the Rio 
Daule is little more than a stream, with a flow of 20 mj a second during the month 
of November. 

Flooding during the rainy season could be alleviated by constructing more 
large catchments (like the Daule-Peripa reservoir) by adding more culverts, by 
protecting forests that remain in the upper watershed or by combining these three 
approaches. Reservoir construction also wruld ease agricultural water shortages
always experienced during the dry season. If reducing seaL'.,.al fluctuations in 
water availability proves not to be too expensive then opportunities to take 
additional advantage of the Southern Humid Coastal Plains' rich soils should arise. 
For example, the two crops of rice currently harvested each year in the lower Rio 
Guayas basin could be complemented by a third. 

However, dams, culverts, and other public works are very costly. The first 
phase of the Daule Peripa project, undertaken to control flooding and to provide
irrigation water and hydroelectricity, is costing US$403 million (In 1988 dollars) (see
Chapter 7). Clearly, sound economic analysis of the benefits and costs of improved 
engineering control of water resources is essential. 

Northern Wet Littoral 

Extending from the upper reaches of the Rio Guayas basin, little south ofa 
the equator, to the Colombian border is the Northern Wet Littoral. As in the rest 
of the Western Ecuador, temperatures in the region vary little from month to month 
and average readings are generally above 24 0c. Rainfall is likewise very high with 
annual precipitation in over half of the Northern Wet Littoral exceeding 3,000 mm. 
Water availability during the dry season is- less of a problem there than it is 
farther south both because rain falls throughout the year and because rivers 
flowing through the region originate in the Andes, where monthly fluctuation in 
precipitation is relatively modest. 

Until the 160s the Northern Wet Littoral was a backwater. Agricultural
colonization accelerated rapidly at that time when a new highway linking Quito and 
Guayaquil passed through Santo Domingo de los Colorados (Bromley). With 
improvement of the road connecting Santo Domingo to the northwestern port city
of Esmeraldas still more farmers flocked into the region. MAG's Ecuadorian 
Institute for Agrarian Reform and Colonization (IERAC) has adjudicated more land 
flanking the highway to Esmeraldas than in any other part of the country (Barsky 
et al.). 

After 25 years of agricultural development much of the Northern Wet Littoral 
has been deforested. Cattle pastures and African oil palm plantations now dominate 
the landscape around Santo Domingo. Farther to the northwest, towns like Quinind4 
are surrounded by small farm- where various crops and livestock are raised. 

Development of additional infrastructure threatens the Northern Wet Littoral's 
remaining forests. Long in construction, a new highway connecting Ibarra with 
Ecuador's northernmost port of San Lorenzo is now three-quarters complete.
Similarly, a road running northwest from Quito to La Independcia, west of Santo 
Domingo is in the final stage of construction. This road will reduce travel time 
from Quito to Esmeraldas from five to three and one-half hours. Finishing these 
projects will stimulate additional colonization. 

http:seaL'.,.al
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Many, both inside and outside of Ecuador, are concerned over continued 
deforestation in the Costa. The domestic timber industry, which is centered in the 
Northern Wet Littoral, argues that domestic supplies of wood products could be 
reduced if forests continue to be converted into pastures and cropland. In 
addition, fragile soils now covered with forests are not, in general, highly 
productive for agriculture. Finally, environmental groups in Ecuador and around 
the world, hoping to maintain national and global biological diversity, propose that 
measures be taken to protect sites like the Awa Reserve from encroachment. 

Outer Faces of the Andes 

The Andes being a relatively young mountain chain, the transition from the 
Costa to the Sierra is abrupt as is the descent into the Oriente, farther to the east. 
The thin strips of land lying between 1,200 and 3,000 meters on the two outer faces 
of the Andes are wet, generally receiving at least 2,000 mm of precipitation a year. 
More than 6,000 mm of rain falls each year in Lita, in Northwestern Ecuador. At 
1,200 meters abeve sea level, median average temperature is around 20'c. At 3,000 
meters, it is a little above 10 c. 

Bu:;ding and maintaining roads in wet, steeply sloped areas is a considerable 
challenge. Consequently, the Outer Faces of the Andes have remained largely 
inaccessible and covered with forests. However, human pressure, especially on the 
western face, has grown considerably during the past twenty-five years. Logging 
is widespread and, although soil erosion from steeply sloped, deforested parcels is 
often severe, agricultural colonists are penetrating from the Costa. Much of the 
eastern face of the Andes remains undisturbed. Even there, riowever, penetration 
from the Sierra is steadily increasing. 

Northern Hillsides and P~ramos 

Distinct from the land lying below 3,000 meters in elevation on the eastern 
and western faces of the Andes are the Northern Hillsides and Pramos. This zone 
extends from the Colombian border on the north almost to Cuenca and includes the 
steeply sloped lands bordering the Northern Valley Bottoms (which are a separate 
agro-ecological zone) as well as the gently sloped alpine grasslands (p~ramos) of 
the high mountains. 

Rainfall varies dramatically throughout the region. Average yearly 
precipitation south of Quito and along the Colombian border exceeds 1,500 mm. In 
general, rainfall as well as temperature are functions of elevation. PAramos 
generally receive at least 1,000 mm of rain a year. At 3,000 meters above sea level, 
average temperatures are a little over 10"c. A thousand meters higher up, average 
readings are below 6"c and the risk of frost is appreciable. 

Soils in the Northern Hillsides and Paramos are generally of recent volcanic 
origin. Cangagua, which is hard-packed and sterile, covers at least 35 percent of 
the region (Caujolle-Gazet and Luzuriaga p. 60). 

Although land use statistics in Ecuador are highly aggregative (see Section 
III) it is clear that the agricultural frontier has been advancing steadily into the 
Northern Hillsides and Paramos for several decades. Hacienda owners had long 
planted wheat, bprley, and other crops on the hillier portions of their estates. 
Agricultural pressure on the hillsides increased after the 1964 land reform. Holding 
onto more productive agricultural land in valley bottoms, hacienda owners only 
allowed marginal hill lands to be redistributed, as minifundios, to their former 
tenants (Commander and Peek). 
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Soii erosion is a constant problem in the Sierra. Many small farmers gave up
trying to farm steeply sloped lands rising from valley bottoms and moved to the 
higher-elevation pAramos. This pattern of migration, which seems to be especially 
strong around Latacunga and Ambato, might have been promoted in recent years
by global warming, which reduces the risk of frost at higher elevations. PRONAREG 
personnel claim, for example, that crops are being produced in protected "eco
niches" located some 4,000 meters above sea level. 

Northern Valley Bottoms 

The mild climate of the Andean valleys has long attracted settlement. 
Average annual temperatures in Northern Valley Bottoms are, in Ieneral, above 120c. 
In some locations (e.g., Ibarra) average readings approach 18 c. The transition 
from warm afternoons to cool nights is far more pronounced than monthly variation 
in temperature. 

With the exception of the area south of Quito, the Northern Valley Bottoms 
tend to be the driest places in the Sierra. Around Ibarra and west of Latacunga, 
Ambato and Riobamba, less than 500 mm of rain falls in a typical year. However, 
precipitation in surrounding hills insures that streams flowing through the valley 
bottoms are a dependable source of irrigation water. The region's soils are similar 
to those of the surrounding Northern Hillsides and Paramos (see above). 

Because the prices of dairy products and meat have generally increased 
relative to those of wheat, barley and other traditional Andean crops, extensive 
agricultural holdings in the Northern Valley Bottoms have been used for livestock 
production. Because that activity is less labor intensive than crop production, the 
conversion of cropland into pasture was also strongly reenforced during the 1970s 
and early 1980s by strong growth in urban demand for labor, which pulled up 
wages in the countryside (Commander and Peek). In spite of the shift to livestock 
production, production of beans, potatoes and other crops remains significant in 
the Northern Valley Bottoms. 

Southern Sierra 

The Southern Sierra, which runs from the Peruvian border to slightly north 
of Cuenca, is similar in many ways to the rest of Ecuador's Andean highlands.
Average yearly rainfall varies from 600 mm to over 1,000 mm. Median temperatures 
are likewise very mild. Depending on elevation, average readings range from 10 
to 150c. 

The most important distinguishing characteristic of the Southern Sierra is 
its soils which are not of recent volcanic origin. Vertisols with a high calcium 
carbonate content are common in the hills around Cuenca. Kaolinite clays, which 
are easily compacted, are found in abundance around Azogues and Loja.

Another difference between the Northern and Southern Sierra is that the 
latter region's river valleys, where good agricultural land is concentrated, tend to 
be narrow. Since the region's major cities are also located in river valleys, there 
is intense urban competition for land well suited for crop production. 

Crop production outside of the river valleys is difficult. Poverty stricken 
minifundios surround Cuenca and Azogues and cattle ranching is predominanta 
activity throughout the region. Much of the Southern Sierra, however, is covered 
with dry forests and other natural vegetation. 
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Oriente 

The Oriente is similar in many ways to the Northern Wet Littoral. Average 
temperatures in the region vary from 20 to well over 240c. Rainfall is torrential,
totalling more than 3,200 mm a year at Limoncocha, a little southeast of Nueva Loja.
Precipitation is higher closer to the Andes with over 4,400 mm of rain falling each 
year at Puyo. Different from precipitation in the Costa, rainfall in Eastern Ecuador 
follows no strong seasonal pattern and there is no regularly "dry" month. For this 
reason, stream flow in the Oriente is less variable than it is on the western side of 
the Andes. 

Regardless of President Plaza Lasso's warning that the Oriente is a myth, 
many Ecuadorlans and their political leaders continue to think that the region has 
great agricultural potential. Ongoing surveys of the Oriente, however, indicate that 
limited soil fertility, poor drainage, or both renders susaiinable crop production
uneconomical in most of the region. MAG has found that no more than 16 percent
of Northeastern Ecuador should be in cropland or pascure.

Agricultural colonization of the Oriente was largely to a few lower Andean 
valleys until the late 1960s. Extensive road construction In the region, mostly
undertaken to service oil production around Nueva Loja, began during the 1970s. 
Improved Infrastructure, in turn, has stimulated rapid settlement. For example,
although forests continue to cover well over half of northeastern Ecuador, 36 
percent of the region has been claimed by agricultural colonists, each of whom Is 
gradually deforesting his respective parcel (MAG). 

III. Agricultural Laend Use in Ecuador 

As indicated in the preceding section, the ag.-icultural frontier has expanded
in several parts of the country during the last few decades. Farmers have 
penetrated the forests of the Northern Wet Littoral and the Oriente. At the same 
time, agricultural land use has been increasing in the Northern Hillsides and 
Pdramos. 

Existing data do not allow for documentation of changes over time in 
agricultural land use in each of the eight zones discussed In the preceding section. 
In this section, those changes are only summarized for the Costa, Sierra and 
Oriente as a whole and the current extent of cropland and pasture is compared to 
PRONAREG assessments of appropriate land use in continental Ecuador. Also, the 
implications for Ecuadorian forestry of additional land clearing can only be 
assessed by referring to forest inventories conducted during the 1980s. 

Chavrieg r Time in AgricIl-tuaL JLanId UE 

Through 1985, MAG collected data on agricultural land use and crop and 
livestock production in each of Ecuador's provinces. No single year's estimate of 
cropland or pasture is very reliable since it is based on information provided by 
an under-funded and under-manned network of extension agents. However, some 
trends in agricultural land use are indicated by the MAG data set. 

The area planted to tropical crops (almost entirely in the Costa) increased 
by 145,068 hectares between the middle 1960s and the middle 1980s (Table 4.1).
This increase was exceeded, however, by a simultaneous 337,192 hectare decline 
in Sierra cropland. Meanwhile, pastures in the five coastal provinces (El Oro,
Guayas, Los Rios, Manabf and Esmeraldas) were quadrupling, from 516,500 to 
2,033,630 ha. The area in pastures also more than doubled in the Sierra to 1,838,194 
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Table 4.1 Agricultural Land Use Trends (hectares)
 

Land Class 1965-69 1980-85a Change
 

Land Planted to
 
Sierra Cropsb 
 571,606 234,414 -337,192
 

Land in the Costa and
 
Oriente Planted to
 
Tropical Cropsc 1,166,106 1,311,174 +145,068
 

Total Cropland 1,737,712 1,545,588 -192,124
 

Pasture 1,718,946 4,292,830 +2,573,884
 
- Sierra 955,456 1,838,194 +882,738
 
- Costa 516,500 2,033,630 +1,517,130
 
- Oriente 247,000 421,006 +174,006
 

Source: Tables 6.5 and 6.6.
 

a 
 Data for 1983 are excluded from the average because of extremely
 

bad weather which caused abnormally low production.
 
b Include barley, fruits, 
legumes, potatoes, soft corn,
 

vegetables and wheat.
 
C Include bananas, cacao, cassava, castor oil, coffee, cotton,
 

fruits, hard corn, manila hemp, oil 
palm, peanuts, plantains,
 
rice, soybeans and sugar cane.
 

ha.
 
MAG data yield a misleading impression of agricultural land use change in 

Sierra provinces for two reasons. First, the Costa region's agricultural frontier 
has traversed the western portions of several of Sierra provinces (e.g., Capiar,
Cotopaxi, and Pichincha) in recsnt years. Second, far from being intensively
managed grasslands, much of the area classified as pasture in the Sierra is 
unproductive, abandoned cropland on which livestock occasionally graze.
Consequently, MAG's report that highland pastures doubled between the middle 
1960s and middle 1980s actually masks a significant decline in the quality of a large 
area in the Ecuadorian Andes that used to be planted to crops.

Twenty-five years ago the area planted to crops in the Oriente was 
negligible. As MAG surveys indicate that area had risen to 63,100 hectares by 1985. 
Cattle graze on most of the agricultural land in the Oriente, however. Pastures 
increased from 247,000 to 421,006 hectares between the middle 1960s and the middle 
1980s (Table 4.1). 
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CuArren"t -. rsust PoC r 1E UsE,ve E ten t Ja_ Landr C 

The application of improved technology has contributed significantly to 
increased agricultural production in Ecuador during the past quarter century
(Chapter 6). However, extension of the agricultural frontier has been a more 
Important cause of expanded production in the country. The latter approach to 
agricultural development cannot continue for long because the quality of land not 
now being used for crop or livestock production is, by and large, fairly poor.

The primary source of information on land use capabilities in Ecuador is 
PRONAREG. That agency is completing a detailed study of potential land use in the 
Sierra and Costa with only the marginal land around Jipijapa and Salinas remaining 
to be classified. Also the area surveyed includes most of the lower slopes of the 
Andes in the Oriente region (Table 4.2). 

Table 4.2 Potential Land Use, Sierra and Costa Combineda
 

Category PRONAREG Area Share
 
Classifications (hectares) (%)
 

Prime farmland Cla through C3b 3,081,700 21.7
 

Marginal Cropland C3c through C4d 1,307,000 9.2
 

Pastures Only Pa through Pd 2,451,900 17.3
 

Forests Only Ba through Bd 5,905,300 41.7
 

No Use S 1,451,900 10.2
 

14,197,700 100.0
 

Source: PRONAREG.
 

a Evaluation of potential use of the areas around Jipijapa dnd
 

Salinas had not been completed at the time this paper was
 
being written. Also, the area includes most of the lower
 
slopes of the Andes of the Oriente region in Eastern Ecuador. 

Although PRONAREG reports data on precipitation and average temperature, 
it ranks land primarily according to soil characteristics. It has determined that 
approximately 3,100,000 hectares of land in the western two-thirds of Ecuador 
(corresponding closely to the Sierra and the Costa regions) are relatively fertile, 
well drained, not highly erodible and free of other serious natural limitations. 
Consequently, those 3,100,000 hectares are an excellent site for intensive crop
production, provided that water is available and temperatures do not drop too low 
(Table 4.2). Agricultural land use depends on the relative prices of different 
commodities and not just on the suitability of soils for crop production.
Consequently, it is best to regard the 3,100,000 hectares as "prime farmland," 
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rather than as prime cropland.
Sustained crop production on an aaditional 1,300,000 hectares in the Sierra

and Costa is possible once measures deal with seriousto erosion or drainage
problems, for example, have been put in place. Livestock grazing is the only
suitable agricultural use of an additional 2,500,000 hectares of land with fragile
soils. Finally, in addition to the 5,900,000 hectares of fragile lands that PRONAREG 
has determined can be used for production forestry, there are 1,500,000 hectares 
that should remain undisturbed (Table 4.2).

Although data on the exact use of the 3,100,000 hectares classified by
PRONAREG as prime farmland are not available, virtually all that land appears to be
planted to crops or in intensive pasture. Observing that forages are produced on 
many of those 3,100,000 ha, some critics of agricultural development in Ecuador 
claim that under-utilization of prime farmland is a major problem in the country.
Sometimes, such a claim reflects a misreading of PRONAREG's sound recommendation 
that pastures be established where crop production would cause excessive soil
degradation. Quite often, however, the charge of under-utilization of prime
farmland reflects economic ignorance. Improved pastures are among Ecuador's 
most intensively used agricultural lands, particularly in the Sierra and the decision 
to establish pastures rather than to raise crops should be regarded as a rational 
response to market forces. Forage crop production is often an efficient use of 
prime farmland. 

To assess agricultural use of other lan- in the Costa and Sierra, it is
appropriate to assume that all of the two regions' 3,100,000 hectares of prime
farmland is in intens, iely managed pasture or planted to crops and that half (i.e.,
919,097 ha) of the highland area classified as pasture by MAG is actually degraded
and abandoned cropland (see above). These two assumptions imply that current 
agricultural land use in the Costa and Sierra (4,498,315 ha) exceeds prime farmland
in the same two regions by 45 percent. Current agricultural land use even exceeds 
the sum of prime farmland and marginal croplanc2 (i.e., 3,100,000 plus 1,300,000 ha)
by a slight amount. In some parts of the country, then, the agricultural frontier 
has already extended onto lands characterized by PRONAREG as very fragile.

Increased settlement of the Oriente does not constitute a satisfactory solution 
to the problem of scarce prime farmland in Ecuador. MAG (p. 60) has determined 
that slightly more than 850,000 hectares in Northeastern Ecuador (approximately 16 
percent of its land area) can be used for agriculture and that the remaining
4,490,000 hectares (or 84 percent) of the region should remain covered with forests. 
However, 1,120,000 hectares has already been colonized or is in the process of 
being settled by farmers and ranchers (MAG p. 14).

Even if good agricultural land renains covered with trees in the Oriente, the
investment in infrastructure needed to link that land with agricultural markets in
the rest of the country will be sizable. Indigenous inhabitants of the region will
reject outsiders' attempts to take over land for intensive agricultural production.
Also, continuing to deforest the Oriente will do additional harm to the region's
biological diversity. Finally, clearing land in the Oriente with limited agricultural
potential carries a sizable opportunity cost in the form of foregone development of 
the region's timber resources. 

Almost certainly, the net social benefits of continued agricultural colonization 
in Eastern Ecuador are negative. 
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Stsardc-ig Timber in Prim2-y Fozeet 

Ecuador's forest resources are considerable by any measure. Alone, standing
commercial timber In the Costa's major forests approaches 61 million metric tons 
(mt) (Table 4.3). Since commercial demand for timber in Ecuador is less than 2.5 
million mt (Montenegro and Durini p. 12) those forests, which yield most of the 
country's supply of wood, could supply the timber and wood products Industry
with raw materials for several decades to come. When the enormous resources of 
the Orlente are taken Into account, the danger that excessive logging will, at some 
future date, significantly restrict timber supplies In Ecuador Is very remote. 

The future adequacy of timber supplies is threatened, instead, by the 

Table 4.3 Standing Timber by Region 

Region Inventoried Total Commercial 
Area Wood' Timber a 

(hectares) - (1,000,000 metric tons)--

Costa:
 
Esmeraldas Province 800,000 71.0 
 50.1
 

W. Rio Guayas Basin 176,000 11.2 	 4.8
 

E. Rio Guayas Basin 110,000 11.5 	 5.9
 

Oriente:
 
Napo Province 2,492,300 220.0
 

Pastaza Province 3,229,600 371.2 207.8
 

Southeast 	 1,897,600 219.6 82.2
 

Source: 	 AIMA 1985 for the Costa; DINAF and CLIRSEN surveys
 
for the Oriente.
 

3
a Assumes .7 mt per m of wood.
 

planting of 	crops ind the establishment of pasture where forests used to stand. 
DINAF officials inc ate that the current deforestation rate is approximately 200,000
hectares a year. and use conversion is particularly rapid in the rortheastern 
part of the Oriente where agricultural colonists settle elongside roads leading to 
centers of oil exploration and extraction and in the Northern Wet Littoral, which Is 
the heart of the country's timber industry. As indicated in the preceding
subsection, a little over 20 percent of Northeastern Ecuador has been or is now 
being colonized. More than half of the land in Esmeraldas province, which was 
covered with forests 25 years ago, is now or soon will be used for crop or livestock 
production (MAG p. 14). 

Relative to the pace of deforestation, cumulative reforestation has been 
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negligible. From 1962 through the middle 1980s around 100,000 hectares had been
planted to trees (AIMA 1985, p. 43). A significant portion of reforested area was
in the Sierra, where few natural forests had survived into the current century. 

erspective 

Virtually 
lowlands. 

nothing has been done to reverse deforestation in Ecuador's humid 
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Reviewing the ample evidence of resource degradation in developing
countries and bearing in mind that human populations in Africa, Asia, and LatinAmerica are expanding rapidly, one is tempted to explain depletive human
interaction with third world natural environments in Malthusiansimple terms.
Certainly, "blaming" resource degradation in Ecuador on population growth is
appealing since the country is the most densely populated in South America.

Accepting a Malthusian perspective hardly causes one to be cptimistic about
the prospects for resource conservation in a place like Ecuador. Fertility rates
have been declining in the country since the middle 1970s (INEC 1982). However,
median age, 17.6 years in 1982, is low (United Nations). Given that the number of women of child-bearing age will increase for several more years, Ecuador's
population is projected to grow by 2.6 percent a year through the turn of the 
century (INEC, CONADE and CELADE).

Ultimately, conservation of renewable natural resources probably requiresthat population growth be checked because of direct increases in the demand for
food and the reality that agriculture in Ecuador is largely based on exploiting
natural resources. But the Malthusian perspective fails to suffice as a
comprehensive explanation of resource degradation. Rural population density inthe Costa exhibited no blong secular trend between the 1974 and 1982 censuses.
Indeed, the rural population of three of the Cista's five provinces (including
Esmeraldas, where deforestation has been rapid) actually declined during that
eight-year period. Similarly, three oF the ten Sierra provinces lost rural
population. In the Oriente, rural population density has been rising. However,
Eastern Ecuador's Amazonian lowlands were lightly populated in 1974 and remained 
so in 1982 even after a large relative increase (Table 4.4).

Appreciating the limitations of a simple Malthusian analysis, one is obliged
to seek other explanations of resource degradation in Ecuador. As is the case
throughout Latin America, inappropriate tenurial arrangements, governmental
inturference with forces inadequatemarket and investment in research and
extension both for agriculture and better management of natural resources arelargely responsible for inefficient exploitation of the country's renewable natural 
resources. 

naprpri<>3ate Turir L Ax ment3 rra 

That severe institutional crises often underlies environmental degradation inEcuador is most obvious where government "properties" are being managed poorly.
Those properties are extensive. Subsurface resources have always been under 
government control. With passage of the 1972 Water Law all water resources were
nationalized. Costa wetlands are national patrimonies. Similarly, most of thecountry's tree-covered land is designated as forest patrimony (patrimonio forestal) 
or is part of a publicly owned park or reserve. 

These claims far outstrip the government's capacity to manage resources or 

I 
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Table 4.4 Rural Population by Province, 1974 and 1982 

Province 1974 1982 Percentage 
Change 

Sierra 1,943,769 2,078,767 6.9 
- Azuay 249,831 271,713 8.8 
- Bolfvar 125,549 119,274 -5.0 
- Cahar 126,749 146,308 15.4 
- Carchi 82,763 75,496 -8.8 
- Cotopaxi 203,935 236,236 15.8 
- Chimborazo 226,145 232,455 2.8 
- Imbabura 146,423 152,768 4.3 
- Loja 266,607 238,744 -10.5 
- Pichincha 329,515 405,165 23.0 
- Tungurahua 186,252 200,608 7.7 

Costa 1,708,855 1,719,671 0.6
 
- El Oro 135,157 119,986 -11.9
 
- Esmeraldas 131,005 123,142 -3.7
 
- Guayas 555,732 623,243 12.1
 
- Los R'os 285,998 308,155 7.7
 
- Nanabi 599,963 542,145 -9.6 

Oriente 150,492 206,246 37.0
 
- Morona Santiago 43,805 53,599 22.4
 
- Napo 57,926 95,099 64.2
 
- Pastaza 18,104 21,452 18.5
 
- Zamora Chinchipe 30,657 36,096 17.7
 

Source: INEC 1985, 1977.
 

even to ensure that its claims are honored by the public at large. Consequently, 
encroachment on public sector properties is widespread. Trespassers tend to treat 
the resources they use as a free good, neglecting the costs society as a whole 
associates with environmental degradation. This is the crux of what Hardin calls 
the "tragedy of the commons," which describes well the state of many public 
properties in Latin America. 

In many cases, the Ecuadorian government tacitly recognizes that 
environmental damage results from an imbalance between its extensive formal claims 
on natural resources and Its limited capacity to manage them and to control access. 
It chooses, then, to vest property interests in users of idle lands (tierras baldias) 
which are nominally under governmental control. However, those property rights 
are rzrely structured so as to encourage resource conservation. Destruction of 
natural /egetation is usually a prerequisite for formal tenure in a colonized parcel. 

1ne Ecuadorian government also influences the use and management of 
privately held natural resurces by rendering private tenure in those resources 
insecure. To approve a private claim, for formal land tenure, IERAC executes ten 
separate procedures (Seligson). Because Its record-keeping system is extremely 
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cumbersome (IERAC did not. acquire its first computer until the late 1980s)
adjudication can take years. In -the meantime, the property rights of the individual 
ma,':ing a claim are insecure. Tenure insecurity discourages the adoption of soil 
conservation measures and other land improvements partly because the BNF
(National Development Bank) is reluctant to issue loans to farmers lacking title 
(Ramos p. 34). In addition, farmers with insecure tenure do not make land 
improvements because they cannot be sure that they will capture the long term 
benefits of their investment. 

Q rnment aL I rivt a 3% e t in Mcar-ke t 

Public sector interference with market forces has long been a prominent
feature of third world economies. Among major features of development strategies
pursued by the Latin American region's governments were overvalued exchange 
rates, tariff and non-tariff bar-iers to protect domestic industry from foreign
competition, controlled prices of agricultural and natural resource commodities and 
extensive subsidization (Vald6s). Import substitution and industrialization have 
clearly been the aim of the Ecuadorian government since the late 1950s (see 
Chapter 2). 

By arresting the growth of agriculture and other sectors of the rural 
economy, this approach to developrrent diminishes the derived value of land, water,
forests, and other renewable resource inputs. Consequently, incentives to manage 
and to conserve those resources are reduced. 

Governments also interfere with factor markets in agriculture in an attempt
to compensate for development strategies biased toward urban areas and industry.
Compensation in the form of subsidized prices for agricultural inputs, however, can 
result in ir efficiency and pollution in the countryside. Subsidizing pesticides, for 
example, often causes environmental concentrations of toxic chemicals to rise 
(Repetto). The waste of irrigation water in Ecuador as well as strong political 
pressure to pursue inefficient irrigation projects are explained largely by the low 
prices public sector agencies charge for water (see Chapter 7).

On a larger scale, Ecuador's 1ng standing policy of subsidizing the use of 
gasoline, electricity and other forms of energy has led to widespread waste and 
inefficiency. One consequence of that policy has been encourage excessiveto 
expansion of the agricultural frontier. 

FaiLure tco Ir-'4t in tie NEtional Scientific Base 

While the Ecuadorian government has often extended subsidies and otherwise 
interfered with market forces, it has been slow to develop the national scientific 
base on which growth in agriculture, forestry and fishing depends. Research and 
extension networks tend to be fractured. Separate entities created for agriculture,
forestry and fishing do not usually cooperate on basic scientific research. In 
addition, coordination among narrowly focused and disparate public and private
entities providing extension services is often poor. Funding of research and 
extension institutions is also meager, as is investment in human capital and 
especially sine qua non scientists and technicians (see Chapter 12). 

Inadequate investment in the national science base has, in turn, led to the 
"mining" of land and other renewable natural resources. Weak agricultural
research and extension, for example, has translated into low crop and livestock 
yields (see Chapter 12). If agricultural productivity exhibits no strong, increasing
secular trend, then growing demand for agricultural commodities must be met 
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primarily by bringing additional land, which is usually of marginal quality, into 
production and exploiting other natural resources. In Ecuador, roughly two-thirds 
of the increases in crop production occurring between the mid 1960s and the mid 
1980s were accounted for by an expanding agricultural frontier. Improved 
productivity explained only the remaining third (see Chapter 6). 

Research and extension for crop and livestock production should always 
reflect an agricultural economy's factor endowments. Like many other Latin 
American countries, however, Ecuador continues to under-invest In agriculture's 
scientific base even though most suitable land has long been used for crop or 
livestock production. Under these circumstances, the pressure to bring 
environmentally fragile lands with limited agricultural potential Into production will 
be strong for years to come. 

V. New Approaches 
Pclicy 

to 
In Ec

Naturel 
uexdor 

Reource 

Satisfactory resolution of Ecuador's environmental problems ultimately 
requires that population growth decline. However, progress on the demographic 
front always comes slowly. Consequently, reform of government policies that 
currently discourage natural resource conservation Is an Immediate priority. 
Desirable changes In macroeconomic and general pricing policies, and in a science 
base for agriculture, which influence human interaction with the natLral 
environment, are discussed elsewhere in this agricultural sector assessment and 
are not reiterated here. Instead, special emphasis Is placed in this chapter on 
tenurial reform, reducing governmental intervention in markets for natural 
resource commodities and improving the scientific base for renewable resource 
management.
 

Rearranging property rights is a necessary condition for the conservation 
of many of Ecuador's natural resources. Indeed, changing non-tenurlal influences 
on human Interaction with the environment without addressing the tenurlal causes 
of environmental problems could actually exacerbate those problems. For example, 
if over-valuation of the Sucre were to cease, disturbance of open access Costa 
wetlands and primary forests would probably increase in the rush to export more 
shrimp and timber. 

In and of Itself, however, tenurial reform is often insufficient to Induce 
resource conservation. As indicated later in this chapter, creating private 
interests in forested land will be insufficient to Induce improved forest 
management, generally, or reforestation, specifically, If the log export ban, which 
depresses timber prices, remains in effect and if forestry research and extension 
remains at an incipient stage of development. A combined program addressing the 
tenurial, regulatory, and technological causes of environmental degradation is 
usually required. 

No element of such a combined program Is entirely free of controversy. 
Reservations about transferring natural resources from government to the private 
sector arise from the suspicion that prices offered for public sector resources will 
fall short of the true value of those resources. Perhaps the best way to address 
this problem Is to expand the number of bidders participating in resource auctions. 
Where auctions have only been open to domestic firms, for example, foreign 
companies could be invited to participate. Another strategy for raising bids Is to 
use an auction method proposed by William Vickery, a North American economist, 
during the 1950s. The distinguishing characteristic of a "Vickery auction" is that 
the firm submitting the winning bid does not have to pay the amount it offered. 
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Instead, it pays the second-highest amount offered. Firms participating in a
Vickery auction of some natural resource are reluctant to understate the value they
associate with that resource, because doing so might allow some competitor to obtain 
the resource at a low price.

Debate over natural resource policy can also reflect differences over
ideology. In particular, redistributing property rights is often a politically
charged undertaking. Ideologues of the right, who have supreme confidence in the
workings of the marketplace, argue that all natural resources should be divided 
among private holdings, the owners of which can be expected to develop their 
properties efficiently. They distrust any deviation from a perfectly comprehensive
regime of private tenure, expecting that a tragedy of the commons will arise
wherever resources are 	not privately owned. By contrast, ideologues of the left 
doubt that market exchange of private property rights can ever result in the wise 
use of natural resources. Only government, they reason, is capable of developing 
resources efficiently. Furthermore, both the dogmatic right and the rigid left tend 
to ignore the value of "intermediate" tenurial arrangements: the rules and
procedures governing resource use that local communities tend to develop in order 
to avoid environmental degradation (Hayami).

More than anything else, applying the broad menu of tenurial solutions to
Ecuador's environmental problems requires hard-headed economic objectivity
(rather than a venting of one's ideological predilections). That is, all costs and 
advantaes of different tenurial apnroaches to any particular environmental issues 
must be carefully assessed. For example, before deciding to draw on the
undeniable strengths of a regime of private property rights, the costs of 
establishing and administering such a regime, which can be considerable (Runge)
need to be investigated. Similarly, heavy reliance on community-level arrangements
is best when trade-offs associated with natural resource development are confined 
to a small area. Finally, even when the impacts of resource degradation are 
broadly distributed, governmental action is called for only if expected improvements
in environmental quality compare favorably with the costs of that action. 

VI. 	 Cri ti caIl Naeturail Rescau r-oe Issues
 
i n Ecua1dcir-


The causes of environmental degradation have been discussed in broad terms, 
as have general approaches to natural resource policy. Let us consider now some 
of the specific natural resource issues facing Ecuador. As indicated in this section,
applying a combined program of tenurial reform, deregulation of markets for 
natural resource commodities and technological innovation would contribute greatly 
to the solution of problems like the destruction of Costa ecosystems, tropical
deforestation, soil erosion and water misallocation. The problem of pesticide
contamination is somewhat different in that increased, rather than reduced,
regulation is appropriate. However, reforming policie. and programs that
discourage efficient development of soil, water and other natural resources should
free up public sector resources needed to promote the safe and effective use of 
agricultural chemicals. 
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Problems 

During the past fifteen years, Ecuador's shrimp inaustry has expanded 
rapidly. This growth has come about exclusively through mariculture development. 
About 8,000 mt of shrimp have been captured off the Ecuadorian coast each year 
since the late 1970s. Meanwhile, te amount of shrimp collected from maturation 
ponds has increased several-fold, from less than 5,000 mt in 1979 to around 50,000 
mt in 1987. 

Mariculture development has been achieved largely at the expense of Costa 
ecosystems that support the shrimp industry. Of the 117,729 hectares of shrimp 
maturation ponds established between 1969 and 1987, 28,524 hectares displaced 
mangrove swamps, where all shrimp must spend a portion of their lives (CLIRSEN). 
Thus, 14 percent of the mangrove swamps existing in Ecuador in 1969 had been 
displaced by the middle 1980s, almost exclusively from construction of shrimp ponds 
(Table 4.5). In some localities, the impacts of mariculture development have been 
far more extreme. In El Oro province (south of Guayaquil), which is the center of 
the Ecuadorian shrimp industry, extensive tracts of mangrove swamps have been 
lost. Between 1969 and 1987, 10,231 hectares (equal to 30 percent of the original 
33,634 ha) were displaced there (CLIRSEN). The situation is even more extreme in 
Manabi province where almost half of the original mangrove area of 12,371 hectares 

Table 4.5 Area in Shrimp Maturation Ponds and Mangrove Swamps, 

Selected Years (hectares) 

Year Shrimp Ponds Mangrove Swamps 

Total From Mangroves 

1969 0 203,700 

1984 89,368 21,587 182,108
 

1987 117,729 28,524 175,126
 

Source: CLIRSEN.
 

has been converted to shrimp ponds. 
Mangrove swamp displacement is accelerating. Recent surveys conducted by 

CLIRSEN indicate that 6,937 hectares of coastal swamps were converted to shrimp 
ponds between 1984 and 1987, as compared to 21,587 in the preceding fifteen years. 
Moreover, the area of shrimp ponds authorized by government permits as of the 
mid-1980s exceeded pond area existing at that time (Zapata and Fierro p. 70). 
Consequently, more wetlands have been lost during the late 1980s. 

The expansion of shrimp farms has ca,. -ed increasing environmental damage 
according to a 1989 study by the Agriculturai Policy Institute (IDEA). Even when 
mangrove swamps are not directly displaced, Costa ecosystems are affected by the 
discharge of waste water from ponds.' That effluent tends to be highly saline and 
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to feature high concentrations of algae (Snedaker et al. p. 32). In addition, Costa
ecosystem disturbance takes the form of over-fishing. Excessive collection of
larvae and egg-laden female shrimo, which is undertaken to help stock maturation 
ponds, is a cause of declining shrimp populations along the coastline. Larvae used 
to stock shrimp maturation ponds are captured with hand-held nets in shallow
coastal waters. This method results in damage to all organisms in that environment 
because larvae fishermen dispose of all undesired species (IDEA). Over-fishing for
crab in mangrove swamps and for shrimp and other species in the ocean likewise 
takes a toll. 

Determining the environmental impacts of mariculture development is difficult.
The effects of water quality changes have not been determined. Neither do reliable
estimates of marine populations of commercial species exist. However, it is apparent
that reduced shrimp populations are affecting the Ecuadorian economy. By the

.middle of 1988, the price of an egg-laden female shrimp had risen US$10.00. 
Another indicator of declining populations is the 23 percent reduction In the volume
of shrimp exports occurring between the first half of 1988 and the first half of
1989, which has been attributed to the cumulative impacts of excessive larvae 
collection (EIU p. 10). 

Causes
 

Other than periodic over-valuation of the Ecuadorian Sucre and a modest 
export tax, Ecuador's shrimp producers are relatively free of public sector 
intervention in markets for their output. However, tenurial incentives to conserve
the industry's natural resource weak.base are At the same time, the chances that
coastal ecosystems will be mined rathe,- than managed are enhanced by inadequate
investment in the scientific base for mariculture and fishing.

Deplative management of Ecuador's Costa ecosystems has much to do withproperty rights. By law, wetlai as are a national patrimony. But because the 
government has virtually no capacity to control access to those areas, they are, in
effect, the property of no one. For example, a community of crab fishermen has
established itself without any sort of governmental approval or interference in the
Churute Ecological Reserve, a mangrove swamp 40 km south of Guayaquil.

Unrestricted access, in turn, guaranLees resource depletion. Excessive
collection of female shrimp and shrimp larvae, like other forms of over-fishing, are 
L&assic tragedies of the commons. Any fisherman knows that he can capture the
benefits of extra fishing effort (in the form of payments for his catch). By
contrast, the costs associated with decreased breeding populations and other forms
of fishery depletion are shared by all who make their living, directly or indirectly, 
from the sea. 

But Costa ecosystem disturbance ls worse than a standard tragedy of the 
commons since Ecuadorian property law obliges the shrimp industry to encroach 
on swamps. A maricultural enterprise can secure a formal legal interest (i.e., a use
permit) in a parcel of coastal wetlands only by promising to destroy that parcel
(i.e., by constructing a maturation pond).

The future of Ecuador's Costa wetlands and marine shrimp populations
depend on the state of the country's scientific base. If that base does not improve
significantly Ecuador will lose its comparative advantage in shrimp production
the United States, Mexico and several Asian nations, which have technologically

to 

superior mariculture. Losing comparative advantage will, in turn, enhance the
temptation to "mine" mangrove ecosystems and other coastal and marine resources 
In an attempt to maintain production 'and exports. Knowing that the long-term 

http:US$10.00
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prospects for mariculture are unfavorable, no individual producer will ever hesitate 
from damaging mangrove habitats or collecting excessive numbers of larvae in order 
to enhance short-term profits. 

Solutions 

Costa wetlands could continue to be as a nationaltreated patrimony.
However, the government would have to devote far more effort to controlling 
access. The additional budgetary and manpower costs needed for such an effort 
to be effective would be considerable. As an alternative, the government should
consider divesting Itself of more Costa wetlands. Destruction of natural ecosystems
should not continue to be a prerequisite for the acquisition of private tenure. 
Instead, where a well-defined community is making use of a tract of wetlands, the 
government could deed that tract to the community. The onus would then be on 
the community, itself, to develop a system of rules governing management of the
tract's fishery resources. Where no such well-defined community exists, wetland 
leaseholds could be auctioned off to private enterprises. Winning bids would 
reflect some of the economic value of mangrove swamps and the funds generated
by these auctions could be allocated to public sector management of wetlands. 

Firms and communities cannot be given complete control of Costa wetlands 
since complete Internalization of the costs associated with the degradation of that 
resource is impossible. In particular, any enterprise or community would regard
the decline in offshore fishing or coastal larvae collection associated with the
destruction of or excessive fishing in as an cost.wetlands external Recognizing
this, the government would have to include strict conservation guidelines in
wetland leaseholds. A company's or community's failure to abide by guidelines
governing land use and fishing in its tract would result In that company or
community losing current property rights as well as the prerogative to acquire
other wetland tracts in the future. Bonds posted to assure compliance with 
conservation guidelines would likewise be subject to forfeiture. 

Just as leasing Costa wetlands should be possible, the government can Issue
rights to collect larvae along given stretches of the Ecuadorian coastline to specific 
groups or people. They woul'd then undertake to manage their resources
efficiently 

as 
as they know how, subject to conservation guidelines stipulated in 

larvae collection leases. 
The legal interests of private firms and communities in mangrove swamps and

other coastal and marine resources need to be transferable. If a prospective owner 
thinks he can use a resource more profitably than the current owner, then the
former should be able to buy out the latter. As long as conservation guidelines
stated in the original leasehold agreement continue to be observed, then 
government should facilitate the transaction. 

Finally, investment in the scientific base underpinning the shrimp Industry
should reduce the temptation to mine mangrove swamps and other coastal and
marine resources for two reasons. First, excessive larvae collection should abate.
Second, maricultural enterprises using larvae bred In laboratories will have a much 
weaker incentive to construct ponds in or close to the ecosystems that are the 
natural source of larvae. 

Fore9t D4B t>L on and Dfoir-atation 

As Cabarle et al. point out, tropical deforestation is the major threat to
biological diversity in Ecuador. Those same authors also indicate specific measures 



104 Chapter 4
 

for protecting threatened species. Those measures are not reiterated here. 
Instead, this analysis of forest depletion and deforestation focuses on opportunities 
for timber industry development that are lost as tree-covered land is cleared by
agricultural colonists. Policy reforms needed to encourage forest conservation are 
also identified. 

Problems 

Compared to maricultural enterprises and shrimp fishermen, the timber 
industry's contribution to the national economy is modest. Because domestic 
demand for pulp and paper is satisfied almost entirely through imports, Ecuador 
generally runs a negative balance of trade in torest products. Central Bank data 
indicate that logging accounts for 0.9 percent of Ecuador's gross national product. 
The processing of wood products, broadly defined to include furniture 
manufacturing, accounts for an additional 0.8 percent. Montenegro and Durini (p.
13) estimate that extracting, transporting and processing timber and manufacturing
wood products employs around 45,000 Ecuadorians. These figures probably 
understate the economic importance of the forest products industry since the 
volume of fuel wood extracted from Ecuador's forests far exceeds the volume of 
wood used in other ways (AIMA 1987, p. 4; Montenegro and Durini p. 12) and since 
fuel wood is exchanged largely outside of the formal economy. 

The capacity of the forest products industry to contribute more to gross 
national product and net exports while generating additional employment is 
seriously threatened by deforestation. As indicated earlier in this chapter, at least 
200,000 hectares of tree-covered land is being converted into cropland and pasture 
each year. This current annual rate exceeds the 100,000 hectares reforested 
between the early 1960s and the middle 1980s (AIMA 1985, p.43). Land clearing is 
particularly rapid in Northeastern Ecuador where agricultural colonists settle 
alongside roads leading to centers of oil exploration and extraction, and in the 
Northern Wet Littoral, which is the heart of the country's timber industry (MAG p. 
14). 

The immediate waste of timber associated with deforestation is enormous. 
Addressing the efficiency with which agricultural colonists harvest commercial 
timber, DINAF officials indicate that at least 25 percent (and perhaps as much as 
two-thirds) of standing commercial timber is destroyed when colonists clear thvcir 
parcels and that poor transport and handling techniques severely damages a good 
portion of the timber delivered to sawmills and other assembly points. Over the 
long term, of course, raising crops and livestock on sites with major forestry 
potential (e.g., in the Northern Wet Littoral) carries a very high opportunity cost. 

Causes 

Deforestation in Ecuador is a clear illustration of how inappropriate tenurial 
arrangements, governmental intervention in markets and inadequate investment in 
research and extension combine to cause resource degradation. 

As ind-cated earlier in this chapter, most of the country's tree-covered land 
is designated as forest patrimony or is in a park or reserve. However, the 
government's capacity to control access to "its" forests is modest. For example, no 
rangers have been assigned to the 2,000,000 hectares of forest patrimony delimited 
in Northwestern and Northeastern Ecuador (MAG). Funds and personnel allocated 
to parks and reserves, covering about 2,100,000 hectares in continental Ecuador, 
are negligible. In 1987, a mere tyo administrators, 25 technicians, and 119 



Development of Ecuador's Renewable Natural Resources 105
 

permanent and seasonal rangers were assigned to parks and reserves (DINAF). 
Implicitly acknowledging that a discrepancy between extensive public sector 

claims and limited public sector capacity to control access can provoke a tragedy 
of the commons, the Ecuadorian government allows for the transfer of its forest 
lands to private parties. However, the terms of that transfer assure ecosystem 
destruction. By law, IERAC must insist that at least half of a 50 hectare claim be 
cleared before it adjudicates that claim. The only direct fiscal check on the 
conversion of forests into agricultural land is the adjudication lee, which was 
raised in 1989 from a nominal US$2/ha to a minor US$20/ha. Furthermore, tenure 
insecurity associated with the many years IERAC requires to adjudicate a colonist's 
claim on frontier lands accelerates deforestation, as Southgate, Sierra and Brown 
have demonstrated in a statistical analysis of the causes of settlement and land 
clearing in eastern Ecuador. 

The tenurial regime inducing colonists to clear the forest patrimony causes 
indigenous inhabitants of Ecuador's tropical forests to follow suit. Macdonald 
reports that the periodic fallowing scheme long practiced by the Amerindian 
community of Pasu Urcu, in the eastern part of the country, was abandoned during 
the 1970s after members of that community had been informed by IERAC agents that 
fallow lands could be claimed by agricultural colonists, who were 50 km away at the 
time. 

To the list of tenurlal factors discouraging efficient development of Ecuador's 
tropical forests, one must add the ban on logging concessions imposed in 1982. 
That ban makes the forest products industry in lowland Ecuador almost entirely 
dependent on agricultural colonists, who Inefficiently harvest and sell timber to 
sawyers. The degree to which prohibiting logging concessions enhanced the 
importance of timber sales to colonists is indicated by the increase in chainsaw 
imports during the early 1980s. In 1981, imports amounted to US$1.8 million (CIF, 
1988 dollars). In 1985, three years after the ban went into effect, US$5.2 million 
worth of chainsaws were brought into the country (Montenegro and Durini) as 
colonists switched to clearing techniques allowing for the marketing of commercial 
species. 

Along with inappropriate tenurial arrangements, the Ecuadorlan government's 
interference with market forces discourages forest conservation. Gasoline prices 
rarely rose above US$0.10/gallon during the 1970s or US$0.30/gallon during the 
1980s. As a result, migration to far flung areas in the Oriente and elsewhere was 
heavily subsidized. In addition, prohibiting log exports has depressed domestic 
prices for unprocessed timber and, hence, reduced private incentives to manage 
existing forests or to establish new stands of trees. The severity of price 
distortions associated with the log export ban, which in effect has converted the 
domestic market for timber into a local monopsony, are illustrated by the price 
offered in early 1989 by a Spanish firm for 10 meter eucalyptus iogs: US$30 each. 
The prevailing domestic price ranges from US$2 to US$4 a log. Among the impacts 
of such price distortions is negligible reforestation (see above). 

Finally, inadequate investment in the scientific base for agriculture and 
forest management complements tenurial and pricing policies as a cause of 
deforestation In Ecuador. As has already been discussed in this chapter, there is 
strong pressure to use increasing amounts of land for agricultural production when 
crop and livestock yields are low and exhibit no strong temporal trend. In 
addition, weak forestry research and extension diminish the returns to forest 
management. Aside from one or two companies undertaking species trials, private 
sector research in Ecuador Is nil. Governmental forestry research is 
correspondingly negligible and, for all Intents and purposes, there is no forestry 
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extension service. Under these circumstances, no i.idividual colonist is likely toperceive that the conversion of forests into cropland or pasture involves a 
substantial opportunity cost. 

Solutions 

Central to any strategy for encouraging the efficient development of
Ecuador's forests is the removal of tenurial conditions and timber market
regulations that currently encourage people to degrade the country's tree-covered
land. In addition, the future management of forests depends greatly on improved
forestry research and extension.
 

A ban on logging would be exactly 
 the wrong kind of tenurial reform.
Countries imposing such bans (e.g., the Dominican Republic) have found them very
difficult to enforce because forest guards, who tend to be poorly paid and few
number, are easy to bribe. More importantly, prohibiting timber harvesting

in 

removes all private incentive to reforest land, or to manage forests.
Instead, the Ecuadorian government needs to strengthen private incentives 

to conserve the country's forests. More important than anything else, neither
agricultural colonists not indigenous groups should have to clear land in order to
acquire property rights. By the same token, the government should allow forleaseholds In logging sites. Payments for leaseholds should not take the form of 
a severance tax (i.e., a charge on timber removed afrom parcel) since such a tax
tends to encourage "high-grading" of timber resources. Neither should a tax onstanding timber be assessed since such a tax interferes with an efficient schedule
of resource extraction. Instead, government revenues should come as front-end
lump sums paid by firms offering the highest bids in auctions for forested parcels.
In addition to encouraging efficient extraction of timber, an auction system would
raise funds that could be used to-underwrite management of the forest patrimony.

Investing in forestry research arid extension would also contribute to theconservation of tree-covered lands. For example, if information on improved forest 
management and timber extraction techniques can be extended to colonists who havetenure in tree-covered land, then that group will be less inclined to convert their
properties to cropland or pasture. Similarly, the net returns that the timber and
forest products industry associates with the management of tree-covered landdepends on the scientific base underpinning Ecuadorian forestry, which Is 
currently rudimentary for the most part.

Finally, the log export ban should be abolished. Free trade will drive up
timber prices In Ecuador. As a result, land owners will have a stronger Incentive 
to reforest cleared land and to take better care of existing forest lands. 

Scil E3rosincrx 

Problems 

Many consider erosion to be rural Ecuador's most serious environmental 
problem. The potential for soil loss is great in 47.9 percent of continental Ecuador,
principally along the precipitous outer faces of the Andes and the sides of
Intermontane valleys. Erosion is active or in the process of becoming active in
12.1 percent (3,150,000 ha) of the country (de Noni and Trujillo p. 6). Major soil
loss occurs in the Costa hills of Manabf province and along agricultural frontiers
in the Northern Wet Littoral and in the Oriente. In addition, soil erosion Is 
particularly severe in the Sierra (Figure 4.4). 
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Figure 4.4 Soil Erosion in Ecuador 
Source : de Noni and Trujillo. 
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As in other parts of the world, soil erosion in Ecuador induces a temporaldecline in land productivity. For a few years, can applyfarmers fertilizer tocompensate partially for erosion's impact on yields. But after cumulative landdegradation crosses a threshold, crop production often becomes ecoromicallyinfeasible. In the Sierra, that threshold has been reached quickly on the steep
hidlsides surrounding intermontane valley bottoms. Stopping crop production allows
for natural land regeneration, which can be a slow process. However, soilcontinues to be lost from many Sierra fields formerly planted to crops
becauselivestock are rou'tinely ailowed to graze on abandoned land. 

Soil erosion is not simply a problem for agrculturalists who use Ecuador's
fragile lands. It also impedes water resource development. Serious reservoirsedimentation problems have arisen at the Paute complex, which produces a major
share of the country's hydroelectricity (Southgate and Macke). Similarly, plant
nutrients in eroded soils contribute to water quality problems that have arisen in
Poza Honda and other reservoirs in the Costa. 

Causes
 

Where land is steeply sloped and soils are easily displaced, which is the casein much of Ecuador, natural erosion can be appreciable. However, soil loss is
considerably accelerated by human activity. Policies influence expansion of theagricultural frontier onto fragile lands, the tdoption of soil conservation practicesinside agriculture's extensive margin, as well as the state of abandoned cropland.

Teiurial incentives that foster excessive land clearing in the humid tropics
(described above) are in force along other agricultural frontiers in Ecuador.
Article 4 of Ecuador's Land Reform Law, for example, stipulates that idle Andean
pdramos, like tropical forests, are subject to agricultural colonization. Inevitably,
colonization accelerates soil loss. Another parallel with tropical deforestation is
that agriculture's expansion into the pdramos and other Sierra hinterlands is a consequence of inadequate investment in the scientific base for crop and livestock 
prod uction. 

Government policies also contribute to rapid erosion from farms within theagricuitural frontier. insecurity,Tenure associated with IERAC's cumbersome
adjudication procedures, is widespread among the owners of Ecuador's small farms(minifundics). As result, those nota owners are inclined to invest in soil
conservation measures and other forms of land improvement. That disinclination
is reinforced as minifundistas suffer the consequences of !-nilicy-induced d i'tortions
in markets for agricultural inputs and outputs.

Consider, for example, who bears the costs of credit rationing brought aboutby interest rate controls. Among others, Gonzalez Vega documents that lenders
restricted from charging more than a certain rate allocate credit to larger
borrowers with substantial collateral. This practice allows them to minimize loanprocessing costs as we!l as the riskiness of loan portfolios. Denied access to formal
credit lines, small farmers rely on informal credit markets in which interest rates are considerably higher than those that would be observed in an unregulated
formal credit market. 

Sporadic attempts to maintain producer prices above market clearing levels
have not helped Ecuador's small farmers either. The financial resources andwarehouse capacity committed to the government's price support schemes have
typically fallen short of what is needed for those schemes to succeed. Withrelatively good access to market information, larger farmers tend to be the firstin-line to sell their output to government warehouses at the support price. Small 
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farmers, by contrast, are more apt to sell their grain after efforts to maintain 
minimum prices have collapsed. 

Receiving relatively low prices for their output and paying high interest 
rates for informal credit, minifundistas are less willing than they would be in an 
unregulated market economy to invest in soil conservation measures. In addition, 
soil conservation on Ecuador's minifundios is discouraged by inadequate research 
and extension since small farmers are unlikely to bernefit from whatever limited 
improvements are made in the country's scientific base. Scientists at the country's 
agricultural research centers spend little time working on farming systems that 
would enhance minifundistas' income and conserve soil and Ecuador's extension 
service Is not prepared to teach those systems to small farmers. 

Tenurial, research and extension policies also contribute to excessive erosion 
from abandoned lands. IERAC regards abandoned cropland as tierras baldlas and, 
hence, subject to colonization. This attenuation of former land users' property 
rights reduces private incentives to invest in restorative measures (e.g., the 
planting of pasture grasses). Even If tenurial disincentives to restore degraded
abandoned lands were overcome, land restoration would still be seriously impeded
by limited investment in the national scientific base. Other than a few trials with 
setaria (a genus with species that are indigenous to the Sierra) during the 1970s, 
no research has been done on grass and legume species that promote soil formation 
or simply hold remaining soil in place. 

Solutions 

Since soil erosion is severe along expanding agricultural frontiers, removing
tenurial incentives that promote excessive land clearing (e.g., article 48 of the Land 
Reform Law) will contribute to soil conservation in tropical forests, p~ramos, and 
other hinterlands in Ecuador. Similarly, poor management of privately owned 
agricultural land is largely a consequence of macroeconomic, pricing, and trade 
policies that penalize the agricultural sector. As those policies are reformed, then 
farmers will be more inclined to adopt erosion control measures and otherwise to 
invest in the management of their soil resources, 

Special attention should be given to correcting the policies that discourage
small farmers, whose soil resources tend to be especially fragile, from adopting 
conservation measures. In particular, IERAC's land adjudication procedures need 
to be streamlined so that small farmers' tenurn will be more secure. This will, in 
turn, improve their access to formal sources of credit, which can then be used to 
finance investments in erosion control. Aiso, information on improved erosion 
control and agricultural production techniques needs to be extended to small 
farmers working on e. odible lands. The likely influence of policy reform should not 
be exaggerated, however. As off-farm employment opportunities improve, as they
did in Ecuador throughout the 1970s, then wages are pulled up. In turn, this 
discourages the adoption of some soil conservation measures. For example,
terracing and other labor-intensive measures are difficult for a land owner to 
justify when wages arp high. In contrast, other soil conservation measures may
be enhanced, such as reduced tillage and other labor-saving techniques. 

Finally, reducing soil erosion from open access, abandoned lands requires
tenurial reform as well as technical innovation. Communities and Individuals could 
bid for government contracts to recuperate unused, degraded parcels. Contractors 
would receive not only a government payment for successful establishment of tree 
plantations or pastures but also title to recuperated lands. To enhance the 
effectiveness of such a scheme, however, considerably more research on trees and 
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pasture grasses that can survive on degraded lands is needed. As indicated above,
the absence of research on pasture grasses that can be planted on degraded
abandoned cropland is particularly deficient at present. 

Problems 

Between 80 and 140 billion m3 of surface water flow from continental Ecuador
into the Pacific Ocean each year. Alone, this annual runoff could cover the 
country's 1,600,000 hectares of cropland with 5 meters of water, when the average
required. on INERHI's irrigation projects is 1.9 meters. In addition, 210 to 370 
billion m' a year flow toward the Amazon River. There are also several aquifers in 
the country that have consistently provided significant quantities of water. It is 
no exaggeration to say that Ecuador is abundantly endowed with water resources 
(Delavaud pp. 12-13). 

As pointed out earlier in this chapter, however, those resources are unevenly
distributed, both geographicaliy and seasonally. In general, precipitation is .ieager
along the Costa, in the Southwestern Ecuador and in many intermontane basins. 
In addition, a urimodal rainfall pattern typical of the tropics is pronounced
throughout the Arid Coastal Plains as well as the Southern Humid Coastal Plains. 
River hydrology in those two regions is correspondingly unimodal. 

Given geographic and temporal variations in precipitation and hydrology,
agriculturalists in several parts of the country vigorously demand acc-,ss to
irrigation water. Over, the years, INERHI and other public sector agencies have 
responded to this demand by committing over S!. 100 billion (1988 Sucres) to 
irrigation investment. Water utilization at many projects is extremely inefficient. 
For example, currently operating INERH. 

farmers' 

projects were designed to deliver water 
to 79,300 ha. However, irrigation water was actually used on only 65.6 percent of 
that area in 1987 (see Chapter 7).

Whereas substantial sums have been expended addressing Ecuadorian 
water quantity problems, relatively little has been said about agriculture's

emerging water quality problems. The latter are serious. Citing studies conducted 
by INERHI in 1983 and 1984, Land~zuri and Jij6n (pp. 55-60) report that E. coli and 
other pollutants are very high in the waterways carrying untreated sewage from 
Quito and neighborinig towns. Irrigating crops with water drawn from those rivers 
and streams can be hazardous to human health. By the same token, agriculture is 
a significant contributor to water quality problems in Ecuador's cities (see below). 

Causes 

Optimistic assumptions about the efficiency with which irrigation water is or 
will be used account for part of the marked discrepancy between areas originally
projected to benefit from irrigation projects and areas that actually receive water 
(see Chapter 7). However, low water prices are the major cause of inefficient use
of irrigation water throughout the country. INERHI water tariffs cover only 4.2 
percent cf irrigation systems' capital and operating expenses (see Chapter 7).

When the prices of irrigation water are low, farmers with reliable supplies
of cheap water do not monitor water use carefully. They also substitute water for 
other inputs. As a result, their water use will be far more than had been 
anticipated by the planners of irrigation projects. This behavior reduces the 
reliability of water supplies for other- farmers. To avoid risks, the latter group 



Development of Ecuador's Renewable Natural Resources 111 

tends not to plant crops requiring large amounts of water. This explains the 
under-utilization of land at the margins of irrigation projects.

Pricing irrigation water far below Its cost also Intensifies political pressure 
to undertake additional Irrigation projects. Potent;al beneficiaries of new projects 
count on society as a whole to bear most of the financial burden. One wonders, for 
example, how many of the farmers who will benefit from the Santa Elena project 
would be keen to see It go forward if they had to internalize its capital costs, 
which will exceed US$9,000 for each hectare of Irrigated land (see Chapter 7). 

There Is another opportunity cost of heavily subsidizing Irrigation water. 
The 1972 Water Law gave INERHI broad authority to regulate and to develop the 
country's water resources. However, because wate- tariffs cover a small portion 
of the costs of on-line projects and because INERHI is under strong political 
pressure to undertake new, heavily subsidized Irrigation projects, over 95 percent
of that agency's budget Is absorbed by operating expenses and by the planning 
and construction of new projects (see Chapter 7). This leaves INERHI In a poor 
position to deal with urban and agricultural water pollution problems. 

Solutions 

Irrigation water will never be used efficiently as long as the price farmers 
pay for that commodity Is significantly less than Its replacement cot. In addition, 
the political demand to undertake expensive new projects will remain strong as long 
potential beneficiaries know that subsidies will remain high. 

To dampen the latter demand, the government should make clear that water 
tariffs paid by the beneficiaries of future projects will fully cover operating and 
maintenance as well as capital costs of the water they receive. Subsidization of 
projects that are already on line can only be reduced over a period of time. If 
subsidies were curtailed Immediately, many of those projects' beneficiaries would 
go bankrupt (because the value of their land, which reflects low water prices, 
would plummet). 

Tne public sector might find collecting payments for non-subsidized 
irrigation water from Individual farmers difficult since metering can be expensive 
in the countryside. As an alternative, it can sell its water to communities of water 
users (at prices approaching efficient levels). Each community would then develop 
a scheme for allocating water among and collecting payments from Its members. 

Piejst iqcdE3 Con"tas:mnt Li
 

Problems 

Concern over careless use of agricultural chemicals in Ecuador was Initially 
aroused by a Fundaci6n Natura report on pesticides. Particularly alarming was a 
list of twenty-three chemicals, including DBCP and 245T, that had been banned or 
that could only be used subject to restriction in several countries around the 
world. Because of these bans and restrictions, the international prices of those 
chemicals were relatively low and Ecuador's imports of them were rising steadily 
(Sevllld Larrea and P~rez de Sevilla). 

By now, pesticides have worked their way to the top of the food chain. 
Agricultural chemicals are washed into streams from which downstream cities 
withdraw drinking water. Those chemicals are also found In food. In a study 
carried out in Esmeraldas, Guayaquil and Quito, MAG/CONACYT found human breast 
milk contained BHC, Aldrin, DDT and other hazardous agricultural substances. 
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Causes
 

The other environmental problems discussed in this section are exacerbatedby governmental interference with the market mechanism. For example, the logexport ban discourages forest conservation. Similarly, excessive soil erosion Ispartly a consequence of failed commodity price support programs and interest ratecontrols. By contrast, pesticidc contamination is excessive in Ecuador preciselybecause the government's regulation of the sale and use of agricultural chemicals 
is weak. 

One should bear in mind, however, that laissez faire treatment of the marketfor agricultural chemicals is, in a sense, a consequence of misdirecting governmentresources. For example, heavy subsidization of irrigation water leaves INERHI withvirtually no financial, technical and human resources to fulfill its statutoryobligations to watermanage resources. As a result, anyone wishing to useEcuador's rivers and streams as a dumping ground for hazaroaus substances faces 
no serious regulatory impediments. 

Solutions 

An economic perspective on the allocation of scarce public sector resourcesgoes a long way to explain the importation of sizable volumes of "dirty dozen"substances, like Aldrin and Dieldrin, into the country (Sevilla Larrea and P6rez deSevilla) in recent years. So too does such a perspective explain why relativelylittle has been done to inform farmers about the safe and effective use of
agricultural chemicals, in general.


As Ecuador discards regulations and subsidies that hinder 
 efficientdevelopment of soil, water, and natural ecosystems, the personnel and budgetsneeded to control the importation and internal sale of potentially hazardousagricultural chemicals should become available. So too should it be possible toexpand extension programs for informing farmers about the safe and effective use 
of those substances. 

VII. What Catn Doncr Agerncies DcoTo E ncou ra : Resca roe Conservation 
In Ecuador? 

Recommendations for donor agency action to promote resource conservationin Ecuador follow from this chapter's analysis of the causes of environmentaldegradation in the country. That is, donor agencies should assist Ecuador as itaddresses tenurial, regulatory, and technological factors contributing to themismanagement of soil, water, and natural ecosystems.
The preceding description of property arrangements that discourageresource conservation is preliminary. Future study of those arrangements, whichshould be a top priority for donor agencies, should focus on the transition toalternative regimes. Among specific topics to be addressed would be how tostructure efficient auctions for transferring government-owned resources to theprivate sector and what restrictions to be written into leasehold interests in Costawetlands, the forest patrimony, and other properties. Technical assistance shouldalso be provided to governmental initiatives to address tenurial crises underlying

visible environmental problems.
Donor agency support is also needed to phase out subsidies and regulations 
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in markets for natural resource commodities. For example, donor agencifs can 
facilitate studies and provide technical assistance needed to develop a schedule for 
eliminating subsidies on Irrigation water. Similar action might be needed to 
eliminate the log export ban. 

Finally, it Is important to support improvements in the scientific base directly 
serving renewable natural resources. Support of forestry research and extension 
by the United States Agency for International Development (USAID) for example, 
should be continued and expanded. 

Two other major policy reforms suggested elsewhere In this study for 
strengthening and improving agriculture and general economic growth also are of 
critical importance in conserving renewable natural resources. The first Is 
improvement in the science base serving agriculture (Chapter 12) while the second 
is Improvement in macroeconomic policies (Chapter 2). These two reforms will 
Induce the production of new technical knowledge and modern, Industrial Inputs 
for agriculture. These Inputs can be substituted directly for the renewable natural 
resources upon which agriculture now is largely dependent and thus save these 
increasingly scarce endowments. These two policy reforms are clearly of major 
importance to better conservation of natural resources. The recommendations 
presented In this chapter are complementary to them and will have only limited 
impact on improving the conservation of natural resources If these two more 
pervasive constraints are not released. 
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CHAPTER


THE HUMAN FACTOR
 

AND 

AGRICULTURE
 

MORRIS D. WHITAKER
 

The rate of agricultural growth, economic development and the distribution 
of production are highly dependent on the nature of population growth and the 
size and quality of the labor force. Economic growth and Improvements in equity 
also are highly dependent on how efficiently labor markets mobilize human 
resources and allocate them among economic sectors, regions and rural and urban 
areas. Ecuador's population and labor force continue to grow very rapidly. 
Agricultural and overall economic growth must occur at even higher rates in order 
for per capita consumption to Improve and levels of employment to increase, on 
average. Thus, high rates of population growth tend to limit Improvements in 
individual wellbeing. Such improvements are further constrained to the extent 
that labor markets function Inefficiently. 

The population censuses (1950, 1962, 1974 and 1982) and projections based 
on them to 2000 provide the principal data for analyzing changes in demographic 
indicators, the labor force, employm-:°. and the labor market. Inferences about 
these elements are constrained for the post-1982 period by lack of census data and 
other data limitations, especially for the labor force and employment. There are 
several more recent projections and household surveys which provide enough data, 
however, to permit some tentative conclusions to be drawn about the 1980s. 

This chapter examines the human factor In agricultural growth in the context 
of Its relationship with the development of the rest of the economy. Section II 
considers several characteristics of Ecuador's population, Including size, growth 
rates, geographic and rural-urban distribution, migration patterns, and density. 
Section III analyzes the growth and composition of the labor force and examines the 
extent and nature of unemployment. The level of sectoral employment, sectoral 
labor flows and absorptive capacity, and underemployment are treated in Section 
IV. Section V analyzes labor markets, Including rigidities and possible market 
segmentation In the public sector. Evidence on how well labor markets have 
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allocated labor between the productive sectors and between rural and urban areas 
Is presented in Section VI. Section VII summarizes the findings and conclusions. 

II. 	 Pcpulaticn: Ch racteristics and 
I nd I catcr-,' 

Censuses of the population were carried out on November 29, 1950 (Ministry 
of Economy); November 25, 1962 (INEC 1964); June 8, 1974 (INEC 1977); and 
November 28, 1982 (INEC 1985b) but all tended to underestimate the population. 
In 1984 the National Institute of Statistics and Census (INEC) the National 
Development Council (CONADE) and the Latin American Demographic Center (CELADE) 
published adjusted, global census data, estimates of the population from 1950 to 
1980 and projections from 1980 to 2000 (see INEC, CONADE and CELADE). The 
estimates of population are only modestly greater than the censuses of population 
and the growth rates are very similar. Projections were made under assumptions 
of low, medium and high global rates of fecundity with the medium rate being 
generally accepted as most likely. INEC (1985a) completed a more refined and 
detailed set of projections of rural and urban population by age and sex and by 
province and canton for 1982-1995, with global projections consistent with the 1984 
projections. 

Total population In 1990 Is projected to be 10,781,613, and is expected to grow 
to 13,949,400 by the year 2000 (Table 5.1). The population has more than tripled
from 3,310,080 in 1950, growing at a relatively high annual average rate of 3.0 

Table 5.1 Population 	and Growth Rates According to Adjusted Censuses,
 

Estimates and Projections
 

Year Population Growth Rates 

Period Annual Average 
(years) () 

Adjusted Censuses: 
November 29, 1950 3,310,080 ...... 
November 25, 1962 4,695,805 12.00 2.96 

June 8, 1974 6,829,467 11.53 3.30 
November 28, 1982 8,606,116 8.47 2.77 

Estimates/Projiections: 
1990 10,781,613 8.00 2.86 
1995 12,314,210 5.00 2.69 
2000 13,939,400 5.00 2.51 

Source: INEC, CONADE and CELADE. 
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percent for the 40 year period. 
There were marked differences In the rate of population growth in each of 

the inter-census periods. The high rate of population growth between 1950-1962 
of 2.96 percent was due to a very high birth rate of about 47 per thousand and a 
relatively high death rate of about 17 per thousand (CONADE and UNFPA Chapters
2 and 3). The growth rate Increased to a very high 3.3 percent between 1962-1974 
because of a combination of a large and fairly quick fall in the death rate to about 
11 per thousand during 1962-1974 accompanied by only a modest decrease in the 
birth rate to around 43 per thousand. The birth rate fell even more in the ensuing
inter-census period 1974-1982 to less than 37 per thousand. The death rate also 
continued to fall but only by a little more than one point. The net effect of these 
changes was a decrease in the population growth rate to 2.77 percent, a decline of 
over 16.1 percent from the 1964-1972 inter-census growth rate. 

The population growth rate Is projected to Increase slightly to 2.86 percent
during the 1982-1990 period because the death rate Is expected to decline slightly
faster than the birth rate. Then population growth Is projected to fall to 2.69 
percent between 1990-1995 and to 2.51 percent between 1995-2000 as the birth rate 
is expected to fall more rapidly than the death rate. 

Population growth of 2.5 percent still Is very high for a developlng country
to accommodate and afford. At this rate the projected population of 13,939,400 In 
2000 would double to nearly 28,000,000 by 2028. 

Geoac phic Dimtribujtica 3 

The distribution of population among the principal regions has shifted 
substantially since 1950, with major political, economic and social Implications. The 
Costa has replaced the Sierra as Ecuador's most populous region and the Oriente 
has nearly tripled its populatlon, although it Is still relatively small (Table 5.2,
Appendix Tabies 5.1 and 5.2). The share of the population located In the Costa 
increased between 1950 and 1990 from about 40.5 to nearly 49.7 percent and from 
1.5 to 3.5 percent in the Oriente, while the Sierra's share fell from 58.0 percent to 
45.7 percent. The Costa has become much more influential In politics and has 
emerged as the dominant economic region of Ecuador. While the Sierra Is the seat 
of national government Its political and economic importance have waned. 

The changing concsntration of population among principal regions of the 
country reflects differential rates of population growth. The Costa experienced 
more rapid rates of population growth than the Sierra during all three Inter-census 
periods, with population growth rates declining substantially for both regions
during 1974-1982. The Orlente experienced the fastest rates of population growth
of the three major regions since 1962 and more than doubled its share of the 
population between 1950 and 1982. The Galdpagos grew faster than any other 
region but on a very small base and accounted for a little more than .5 percent of 
the population in 1982. Nevertheless, the rapid population growth of the Oriente 
and Galpagos is a cause for major concern, given the fragile ecologies of these two 
regions and especially the Galcpagos with its unique and internationally acclaimed 
flora and fauna. 

The trend of increasing concentration of population In the Costa Is expected 
to continue according to INEC projections (1985a). The Costa will grow at nearly 3.0 
percent during 1982-1995 while the Sierra Is projected to grow at about 2.4 percent
for the same period. The Orlente is projected to have the most rapid rates of 
population growth of any of the regions at about 5.0 percent through 1995. Growth 
in the Galdpagos Is expected to slow substantially to about 3.0 percent but still will 
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Table 5.2 Populatio,, Share and Growth Rates by Regions, Census Years and Projections
 

Unadjusted Censuses Projections
 

1950 1962 1974 1982 1982 1990 1995
 

Poollatiol 
A.Ecuador 3,202,157 4,416,007 6,521,710 8,060,112 8,606,116 10,781,613 12,314,210 
B.Sierra 1,856,445 2,271,345 3,146,565 3,801,839 /,041,182 4,926,776 5,521,360 
C.Costa 1,298,495 2,127,358 3,179,446 3,946,801 4,214,289 5,353,743 6,171,622 
0.Oriente 46,471 14,913 173,469 263,797 275,690 407,330 513,873 
E.Galipagos iother 1,346 2,391 22,230 48,215 68,955 87,764 101,355 

Shares () 
A.Ecuador 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
B.Sierra 58.0 50.7 48.2 47.2 47.0 45.7 44.9 
C.Costa 40.5 47.5 48.8 49.0 49.0 49.7 50.1 
0.Oriente 1.5 1.1 2.7 3.3 3.2 3.8 4.2 
E.Galipagos Iother 0.0 0,1 0.3 0.6 0.8 0.8 0.8 

Growth Ritesl (1) 

A.Ecuador --- 2.83 3.32 2.53 --- 2.86 2.69 
B.Sierra --- 1.70 2.81 2.26 --- 2.49 2.33 
C.Costa --- 4.20 3.55 2.59 --- 3.05 2.86 
0.Oriente --- 4.06 1.55 5.07 --- 5.00 4.76 
E.Galipagos &other --- 4.90 21.34 9.59 --- 3.06 2.92 

Source: Appendix Tables 5.1 and 5,2. 

a 	Rates are for each inter-census or inter-projection period and are the compound (geometric) growth rate,
 
For example the rates inthe column labelea '1962' are for the inter-census period 1950-1962 (12years),
 

be faster than the national average. As a result of these differential growth rates, 
the Costa will have more than half of Ecuador's population in 1995, the Oriente will 
have over 4 percent, the GalApagos' share will Increase to nearly I percent while 
the Sierra's share will decline further to less than 45 percent. 

Ru1L-Urban Dit3cibLAt ion 

There also have been large relative increases in the urban population 
between 1950 and 1990 (Table 5.3, Appendix Table 5.1). 6 In 1950 Ecuador was a 
predominantly agrarian society with 71.5 percent of its 3.2 million people living In 
rural areas. By 1990 this scenario was reversed with 55.4 percent of the population
of 10.8 million living In urban areas. The urban population Increased by over six 
tImes between 1950-1990--an absolute increase of 5.1 million inhabitants. The rapid 
growth of the urban population imposed a major burden on local governments to 
provide the necessary services (health care, education, sewer and potable water, 
electricity, and transportation). 

The trend of Increases in urban population have been especially strong In 
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Table 5.3 Distributioa of the Rural and Urban PopulatioR by eogrphic Area for Ceasus Years, ud
 
Projectios 

Unadjusted Censuses Projections
 
--.-...-------------------------....-- -----------------------------------

1950 1962 1914 1982 1982 1990 1995
 
....... ----------- -----------
--....-- --- -----------------


A.Ecuador 3,202,757 4,476,007 6,521,710 8,060,712 8,606,116 10,781,613 12,314,210 
Urban 913,932 1,612,343 2,698,122 3,968,362 4,225,653 5,976,833 7,237,242 
Rural 

8.Sierra 
2,288,825 
1,856,445 

2,863,664 
2,271,345 

3,822,988 
3,146,565 

4,092,350 
3,801,839 

4,380,463 
4,041,182 

4,804,180 
4,926,776 

5,076,968 
5,527,360 

Urban 485,415 144,387 1,202,796 1,701,022 1,817,272 2,512,670 3,007,550 
Rural 1,310,970 1,526,958 1,943,769 2,094,817 2,229,910 2,414,106 2,519,810 

C.Costa 1,298,495 2,121,358 3,179,446 3,946,801 4,214,289 5,359,143 6,111,622 
Urban 422,893 857,530 1,410,591 2,199,296 2,343,101 3,354,241 4,084,4U 
Rural 815,602 1,269,828 1,108,855 1,741,505 1,811,188 2,005,502 2,081,145 

0.Oriente 46.471 74,913 173,1469263,797 275,690 401,330 513,873 
Urban 5,564 10,426 22,979 51,551 60,493 101,189 134,258 
Rural 40,907 64,487 150,490 206,246 215,197 305,541 379,615 

E.Gallpagos and other 1,346 2,391 22,230 48,275 68,955 87,764 101,355 
Urban 0 0 2,356 4,493 4,787 8,133 10,957 
Rural 1,346 2,391 19,814 43,182 64,168 79,631 90,398 

share (1)

A.Ecuacor 100.0 100.0 100.0 100.0 100.0 10010 100.0 

Urban 28.5 36.0 41.4 49.2 49,1 55.4 58.8 
Rural 11.5 64.0 58.6 50.8 50.9 44.5 41.2 

B.Sierra 58.0 !0.7 
 43.2 47.2 47.0 45.7 44,9
 
Urban 15.2 16.6 18.4 21.2 21,1 23.3 24.4
 
Rural 42.8 34.1 
 29.8 26.0 25.9 22.4 20.5
 

C.Costa 40.5 47.5 48.8 49.0 49.0 
 49.1 50.1
 
Urban 13,2 19.2 22.! 21.3 27.2 31.1 33.2
 
Rural 27.3 28.4 26.2 21., 21,1 18.6 16.9
 

0.Oriente 1.5 1.7 
 2.7 3.3 3.2 3.8 4.2
 
Urban 0.2 0.2 0.4 0,7 0.1 0.9 1,1
 
Rural 1.3 1,4 2.3 2.6 2.5 2.8 3,1
 

E.Ga1ipa9os and other 0.0 0.1 
 0.3 0.6 0.8 0.8 0.8
 
Urban 0.0 0.0 
 0.0 0.1 0.1 0.1 0,1
 
Rural 0.0 0,1 0.3 0.5 0.7 0.1 
 0.1
 

Source: Appendix Tables 5.1 and 5.2.
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the Costa. In 1950 the Sierra had the largest share of urban dwellers in the total 
population of any region at 15.2 percent while the urban population of the Costa 
accounted for 13.2 percent of Ecuador's population. By 1990 Costa urban dwellers 
had increased to 31.1 percent of the total population, while the 3ierra's urban 
population increased at a more modest rate to 23.3 percent of the total. The Costa 
now has the largest urban population of the major regions and nearly one out of 
three Ecuadorians live in urban areas of the Costa. 

Even though Ecuador has been transformed into a society with a majority of 
urban people there has been a significant increa3e in the absolute number of rural 
people who still account for 44.6 percent of the population in 1990. There are now 
4.8 million rural people, an increase of 2.5 million since 1950, which also has 
strained government's capacity to serve their needs. The rural population is 
concentrated in the Sierra with 2.4 million in 1990 (50.2 percent of the total) 
compared to 2.0 million (41.7 percent) in the Costa and .4 million (8.1 percent) in the 
Orlente and Galdpagos. 

The changes In the relative importance of national and regional rural and 
urban populations since 1950 reflect differences and changes in the underlying 
growth rates for each of these population subsets (Table 5.4, Appendix Table 5.2). 
Urban population grew rapidly during all the inter-census periods. The rate of 
growth was greater in the Costa and averaged 4.87 percent during 1974-1982 

Table 5.4 Global, Rural and Urban Population Growth Rates by Geographic Area for Census 

Years: 1950, 1962, 1974 and 1982, and Projected for 1982, 1990 and 1995
 

Inter-censuses Inter-projections 

1950-62 1962-74 1974-82 1982-90 1990-95 

Growth Rates M 

A. Ecuador 2.83 3.32 2.53 2.86 2.69
 
Urban 4.84 4.57 4.66 4.43 3.90
 
Rural 1.88 2.54 0.81 1.16 1.11
 

8. 	 Sierra 1.70 2.87 2.26 2.49 2.33 
Urba. 3.63 4.25 4.22 4.13 3.66 
Rural 0.90 2.12 0.89 1.00 0.86 

C. Costa 4.20 3.55 2.59 3.05 2.86
 
Urban 6.07 4.79 4.87 4.59 4.02
 
Rural 3.15 2.61 0.26 0.87 0.80
 

D. Orient 4.06 7.55 5.07 5.00 4.76
 
Urban 5.37 7.09 11.45 6.72 5.69
 
Rural 3.87 7.63 3.79 4.48 4.44
 

1. Galpagos and other 4.90 21.34 9.59 3.06 2.92 
Urban --- --- 7.92 6.85 6.14 
Rural 4.90 20.16 9.77 2.74 2.57 

Source: Appendix Table 5.2.
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compared to 4.25 percent in the Sierra. 
The rural population grew at much lower rates reflecting fairly rapid rural 

to urban migration In all the Inter-census periods. The rural population growth
rate plummeted to .81 percent during 1974-1982 bece.use of significant decreases
in the birth and death rates combined with greatly increased rural to urban 
migration. The quickened pace of outmigration was in response to relatively
greater employment and income opportunities in urban areas associated vith the
oil boom and the urban-biased macroeconomic policies focused on import
substitution Industrialization (see Chapter 2). The rural population of the Sierra 
grew at only .89 percent during this period, a decrease of 58 percent from 1962
1974, while that of the Costa fell even more precipitately by 90 percent to grow at 
only .26 percent. 

Rural population is expected to grow at about 1.1 percent per year during
1982-1995, slightly faster than the last inter-census period. A total of 695,605
people will be added to the rural population with 24 percent of these in the Oriente. 
The Oriente will experience growth rates of rural population nearly twice the 
national average and will about double its rural population. The rural population
of the Sierra is expected to grow at about .9 percent during 1982-1995 and the
Costa at about .8 percent, both much slower than the global growth rate. 

Urban population growth is expected to slow to 4.4 percent during 1982
1990 and to 3.9 percent during 1990-1995 but still will be substantially faster than 
the global population growth rate, so that the share of urban population will be 
increasing. Urban growth is expected to be fastest in the urban centers of the
Oriente and Gal~pagos, followed by the urban areas of the Costa. The Sierra will
experience the slowest urban population growth of any region but still much faster 
than the national average. 

severely stra. .ed their 

Urban z.ow t h ira Provinacial 
Capital an-ad Ccurtr Seats 

Ecuador's cities grew very rapidly during the last three decades which 
capacity to provide for the needs of their burgeoning

populations (Table 5.5). For example, Santo Domingo, Quevedo and Machala have
emerged from relative obscurity to become major secondary cities. One only has 
to drive through Ecuador's cities, and especially the secondary cities, to observe 
how rapid influxes of people have outstripped capacity to provide basic services.

Increases in urban population tend to be concentrated in the provincial
capitals, especially in Quito in the Sierra and in Guayaquil In the Costa. The
population of these two cities increased by a combined total 2,577,121 people
between 1950-1990, and accounted for 50.9 percent of the increase of 5,062,091 In 
urban population (Table 5.6). An additional 22.2 percent is explained by Increases
in the population of other provincial capitals, while the balance of 26.9 percent is 
accounted for by growth in the population of the smaller county seats (Cabeceras
de Cantones).

Urbanization in the Sierra is heavily concentrated in the capital cities. Quito
alone accounted for 52.9 percent of the increase in the urban population of Sierra,
with the other provincial capitals accounting for 29.6 percent; only 17.5 percent
of the Increase was in Sierra county seats. 

The Increase of urban population is more disperse in the Costa. The
principal city, Guayaquil, accounted for 51.4 percent of the increase in the urban 
population of the Costa, about the same share as for Quito in the Sierra. However, 
a relatively large 32.2 percet of the increase in the urban population of the Costa 
was in Its county seats while only 16;5 percent was due to Increases in the urban 
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Table 5.5 Seventeen Principal Cities in Ecuador by Census Years, Ranked
 
by Size
 

City Province Capital 1982 Rank 1950 Rank
 

Guayaquil Guayas yes 1,199,344 1 258,966 1 
Quito Pichincha yes 866,472 2 209,932 2 
Cuenca Azuay yes 152,406 3 39,983 3 

Machala El Oro yes 105,521 4 7,549 15
 
Portoviejo Manabi yes 102,628 5 16,330 7
 
Ambato Tungurahua yes 100,454 6 31,312 4
 

Manta Manabi no 100,338 7 19,028 6
 
Esmeraldas Esmeraldas yes 90,360 8 13,169 11
 
Milagro Guayas no 77,010 9 13,736 10
 

Riobamba Chimborazo yes 75,455 10 29,830 5
 
Loja Loja yes 71,652 11 15,399 8
 
Santo Domingo Pichincha no 69,235 12 NA 17
 

Quevedo Los Rios no 67,023 13 4,168 16
 
Ibarra Imbabura yes 53,428 14 14,031 9
 
Babahoyo Los Rios yes 42,266 15 9,181 13
 

Chone Manabi no 33,839 16 8,046 14
 
Tulcdn Carchi yes 30,985 17 10,623 12
 

Source: INEC 1985b; Ministry of Economy.
 

population of other provincial capitals. The Costa accounted for almost 70 percent 
of the increase in the population of county seai. nationally between 1950-1990. 
Given the initially larger populations of the Costa county seats and their more 
rapid growth, the oivergences between the urban populations of the county seats 
of the two regions has become more pronounced. In contrast, the Increase In 
population of the provincial capitals is more evenly divided between the two 
regions, with the Costa accounting for 54 percent. 

]Polu m1 =tio Dr a g lit W 

2Population density Increased from 11.9 to 40.1 people per s2quare kilometer 
(p/kin) between 1950 and 1990 and is expected to be at 45.8 p/km by 1995 (Table 
5.7). The Costa and Sierra each have tbout one-fourth the total lanc area and 
their population densities are very similar at 80.3 and 77.5 p/km in 1990, 
respectively. The Costa surpassed the Sierra as the most densely populated region 
of the country In the mid-1970s as its population density more than quadrupled 
between 1950-1990. The Sierra's population grew more slowly than the Ccsta but 
its population density still increased by 2.7 times between 1950-1990. The Oriente, 
with about half of the total land area, is very sparsely populated with only 3.1 
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Table 5.6 Changle in Rural and Urban Population Between 1950 and 1990 

1950 1990 Differences Share of Differences (%) 

National Urban Capitals 

A. Ecuador 3,202,757 10,781,613 7,578,856 100.00 .... 
Urban 913,932 5,976,833 5,062,901 66.80 100.00 - -. 

Capitals 683,458 4,386,820 3,703,362 48.86 73.15 100.00 
QuIlto 209,932 1,281,849 1,071,917 14.14 21.17 28.94 
GuayLquil 258,966 1,764,170 1,505,204 19.86 29.73 40.64 
Others 214,560 1,340,801 1,126,241 14,86 22.24 30.41 

County seats 230,474 1,590,013 1,359,539 17.94 26.85 - -

Rural 2,288,825 4,804,780 2,515,955 33.20 .... 

B. Sierra 1,856,445 4,926,776 3,070,331 100.00 .... 
Urban 485,475 2,512,670 2,027,195 66.03 100.00  -

Capitals 375,386 2,0.7,522 1,672,136 54.46 82.49 100.00
 
Quito 209,932 1,281,849 1,071,917 34.91 52.88 64.10
 
Others 165,454 765,673 600,219 19.55 29.61 35.90
 

County seats 110,089 465,148 355,059 11.56 17.51 - -

Rural 1,370,970 2,414,106 1,043,136 33.97 .... 

C. Cost 	 1,298,495 5,359,743 4,061,248 100.00 
 .... 
Urban 422,893 3,354,241 2,931,348 72.18 100.00 - -

Capitals 305,195 2,293,682 1,988,487 48.96 67.84 100.00
 
Guayaquil 258,966 1,764,170 1,505,204 37.06 51.35 75.70
 
Others 46,229 529,512 483,283 11.90 16.49 24.30
 

County seats 117,698 1,060,559 942,861 23.22 32.16 - -

Rural 875,G02 2,005,502 1,129,900 27.82 .... 

D. Oriente 	 46,471 407,330 360,859 100.00 ....
 
Urban 	 5,564 101,789 96,225 26.67 100.00 

Capitals 2,877 43,223 40,346 11.18 41.93 100.00
 
County seats 2,687 58,566 55,879 
 15.48 58.07 - -

Rural 40,907 305,541 264,634 73.33 .... 

X. Galixagos & Other 1,346 87,764 86,418 100.00 ....
 
Urban 0 8,133 q,133 9.41 100.00 - -

Capitals 0 2,393 2,393 2.77 29.42 100.00
 

County seats 0 5,740 5,740 
 6.64 70.58 - -
Rural 1,346 79,631 78,285 90.59 .... 

Source: Appendix Table 5.1.
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Table 5.7 Population Density by Regions and Provinces, Ecuador, 1950, 1982 and 1990 

1
Rogions Area Total Population (1,000) 	 Persons/ku

an d 	 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
 

Proviiices (km ) 1950 1990 1995 1950 1990 1995 
---------------- ----------- ----------- ----------- ----------- ----------- ----------- -----------

Ecuado a 269,055 3,202,757 10,781,613 12,314,210 11.9 40.1 45.8 
Sierr 63,608 1,856,445 4,926,776 5,527,360 29.2 77.5 86.9 
Carchi 3,750 76,595 150,778 159,092 20.4 40.2 42.4 
Imbabura 4,466 146,893 300,298 323,011 32.9 67.2 72.3 
Pichincha 12,870 386,520 1,984,743 2,368,704 30.0 154.2 184.0 
Cotopaxi 6,248 165,602 332,962 355,483 26.5 53.3 56.9 
Tungurahua 3,128 187,942 403,484 438,519 60,1 129.0 140.2 
Chimborazo 6,523 218,130 383,544 397,793 33.4 58.8 61.0 
Bolivar 4,106 109,305 168,034 172,113 26.6 40.9 41.9 
Catlar 3,185 97,681 213,364 230,830 30.7 67.0 72.5 
Azuay 8,118 250,975 662,725 626,645 30.9 69.3 77.2 
Loja 11,214 216,802 426,644 455,170 19.3 38.1 40.6 

Cost 66,778 1,298,495 5,359,743 6,171,622 19.4 80.3 92.4 
Esmeraldas 15,152 75,407 335,229 386,845 5.0 22.1 25.5 
Manabi 18,744 401,378 1,126,310 1,240,680 21.4 60.1 66.2 
Guayas 20,247 582,144 2,841,945 3,330,73, 28.8 140.4 164.5 
Los Rios 6,825 150,260 591,550 667,821 22.0 86.7 97.6 
El Oro 5,811 89,306 464,709 545,542 15.4 80.0 93.9 

Oriente 130,659 46,471 407,330 513,873 0.4 3.1 3.9 
Napo 53,764 17,695 192,109 253,836 0.3 3.6 4.7 
Pastaza 29,135 7,730 44,376 52,469 0.3 1.5 1.8 
Morona 25,785 16,285 99,365 118,218 0.6 3.9 4.6 
Zamora 21,975 4,761 71,480 89,350 0.2 3.3 4.1 

Galdoagoa 8,010 1,346 87,764 101,355 0.2 11.0 12,7 

Source: 	INEC 1985a; Ministry of Economy; INEC, Divisi6n de Cartograf a, unpublished data on
 
area.
 

Undefinied areas not included (1,611.7 k=2).
 

people per km 2 in 1990. However, its population density Increased by nearly eight 
times between 1950-1990 due to a rapid influx of settlers during the 1970s and 
1980s. The permanent population density of the G,ldpagos increased the most 
dramatically, by over 55 times and now is 11.0 p/km . This permanent increase, 
along with rapid influxes of tourists has imposed significant stress on the fragile 
ecology of the GalApagos and threatens the survival of this important nature 
reserve. 

These averages mask important differences among provinces. Pichincha and 
Guayas provinces which contain the principal cities of Quito and Guayaquil have 
population densities of 154.2 and 140.4, respectively and are the most densely 
populated provinces of Ecuador. The next greatest population density is in 
Tungurahua province, Ecuador's smallest, at 129.0 p/km . The most sparsely 
populated province (outside the Oriente) is Esmeraldas In the Costa, followed by 
Loja in the Sierra. 

While overall population density has increased, population density on 
agricultural land has declined, with large decreases in the Costa and in the Oriente 
and a slight decrease In the Sierra (Whitaker and Alzamora Appendix Table 8). 
Population density on cropland Increased for every region between 1962 and 1982, 
as area in crops declined (see Chapter 6). But population density decreased 
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significantly on pasture lands because area In pastures Increased much faster than 
population during the same period. Because increases in pasture lands were much 
greater than decrease in cropland, population density on all agricultural land has 
declined, on average. 

Changes in the density of the rural population on agricultural land tend to 
follow they same pattern as national population densities but are not as great. This 
is because the rural population grew much more slowly than the global population. 

RuzraL: -to3 Uzbrba M:igrvaction~o
 

Differences In the global, rural and urban population growth rates for 
Ecuador and its regions reflect differences In underlying determinants of 
population growth including the death rate, the birth rate, net migration and 
reclassification of parishes (parroquias) from rural to urban between censuses. 
Limited data make it difficult to disaggregate the relative importance of each of 
these determinants of net population growth rates. There is evidence, however, 
that migration from rural to urban areas is very important in explaining the rapid 
rates of urban population growth and the relatively low rates of rural population 
growth. Data on the death and birth rates for rural and urban areas !ndicate that 
the natural rate of population growth is somewhat higher in rura; than urban 
areas, primarily because of a much higher levels of fecundity (CONADE and UNFPA 
Chapter 2). Since the observed population growth rates are much higher in urban 
areas, rural to urban migration and reclassification of rural areas as urban must 
explain a significant share of urban population growth. 

Rural to urban migration can be estimated by assuming that the rate of 
population growth in rural and urban areas is the same as the national average, 
projecting rura: and urban populations at this rate and calculating the difference 
between actual and projecteo rural and urban populations (Table 5.8). Since the 
natural rate of population growth likely is higher in rural than in urban areas, this 

Table 5.8 Estimates of Rural to Urban Migration, 1962-1974 and 1974-1982
 

Unadjusted Projected a Estimated 
Census Migration 

(difference) 

1982 
Rural 4,092,350 4,724,007 (631,657) 
Urban 3,968,362 3,334,769 633,593 

1974 
Rural 3,822,988 4,173,190 (350,202) 
Urban 2,698,722 2,349,652 349,070 

Source: Appendix Table 5.1; Projections by author. 

' Projected from previous census yea;- at Ecuador's average growth rates of 
2.53 percent between 1974-1982 (8.47 years) and at 3.32 percent between
 
1962-1974 (11.53 years). See Appendix Table 5.1.
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assumption will result in a lower-limit estimate of net rural to urban migration. 
These estimates will include actual rural to urban migration and reclassification of 
rural parishes as urban. 

Rural to urban migration 6is estimated to have been about 632,500 between 
1974-1982 using this procedure. The same analysis for 1962-1974 suggests rural 
to urban migration of approximately 350,000. These results indicate that a little 
less than one-third of the increase in Ecuador's urban population between 1962
1974 was due to rural to urban migration. Migrants were a much more important 
share of the increase in urban population of 1,269,640 between 1974-1982, 
accounting for almost half. 

A recent study by Padilla came to a similar conclusion. It found that between 
1962-1974 a little more than 35 percent of urban population growth was explained 
by net migration from rural to urban areas, including rural to urban migration per 
se and reclassification of jurisdictions from rural to urban. Between 1974-1982 
more than 50 percent of urban growth was explained by such transfers. The same 
study estimated that the natural growth of population In rural areas was reduced 
by 29 percent between 1962-1974 and by 75 percent between 1974-1982 by rural to 
urban migration and reclassification of parishes from rural to uroan. 

CONADE and UNFPA (pp. 244-46) estmate the global effects of reclassification 
of rural areas as urban as relatively minor. It found that the population of areas 
reclassified as urban represented 6.6 percent of urban population growth during 
1962-1974 and 5.8 percent during 1974-1982. This suggests that the major part of 
net rural to urban migration as estimated here and by Padilla is due to rural to 
urban migration. Moreover the increase in the share of urban population growth 
due to rural immigrants, from about 35 percent to over 50 percent between the two 
Inter-census periods indicates that the rate of rural to urban migration increased 
substantially during 1974-1982. 

One striking aspect of th, rural and urban migration patterns is their 
complexity. It is tempting to conclude that rural to urban migration is a dominant 
pattern but this is not so. Data from the 1982 population census for "last 
migratory movement" tabulated by rural and urban areas illustrate the nature of 
rural and urban migration patterns (Table 5.9). The largest outmigration was from 
urban areas and at 1,071,355, was substantially greater than outmigration of 644,810 
from rural areas. ,hile most urban outmigration was to other urban areas, a 
substantial portion was to rural areas. Moreover, this flow of people from urban 
to rural areas offset more than half of rural to urban migratio . as captured In the 
1982 census by people reporting a "last migratory movement." 

1IT. The Labcr- Fcr-ce 

A country's labor force, or economically ,ctive population (EAP) usually Is 
defined to include all those who are employed and those who are unemployed and 
actively seeking employment, including new entrants into the job market. The size 
of the labor force at any point in time is dependent upon two principal variables: 
the share of the population of working age, which in turn depends on past 
demographic trends; and the rate of participation in the labor force of various 
segments of the population of working age. Growth in the labor force depends on 
how these two variables change over time. 

Thce196194
Q1esnWTth
 

The 1962, 1974 and 1982 censuses of population present data on the labor 
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Table 5.9 	Rural and Urban Migration Patterns, According to "Last
 
Migratory Movement," 1982
 

Emigrants From
 

Ecuador Rural Urban Sierra Costa Oriente
 

Immigrants 	to:
 

Ecuador 1,716,165 644,810 1,071,355 863,756 811,752 40,657 
Rural 418,078 63,081 354,997 202,458 199,684 15,936 
Urban 1,298,087 581,729 716,358 661,298 612,068 24,721 
Sierra 731,746 263,341 468,405 565,180 148,769 17,797 
Costa 881,585 339,799 541,786 230,087 647,862 3,636 
Oriente 102,834 41,670 61,164 68,489 15,121 19,224 

Source: INEC 1985b.
 

force, defined to include those age 12 and over, but female participation rates were 
substantially underestimated. The censuses under-counted women, because many
indicated they were housewives (defined in the censuses as not eco iomically active) 
when in fact they were employed, especially in agricultural activities. The 1962 
and 1982 census data on EAP were corrected by the Institute of Social Studies of 
Holland (ISS) and the United Nations Regional Employment Program for Latin 
America and the Caribbean (PREALC) (1984a, 1984b) and by INEC (1979) for 1974. 
Corrected data were reported in Guti6rrez (1984a Table 11) and are summarized 
here. 

There were an estimated 2.9 million pnople in Ecuador's labor force in 1982, 
up from 2.3 million In 1974 and 1.7 million in 1962. The rate of growth In the labor 
force also Increased from 2.2 percent between 1962-1974 to 2.9 percent between 
1974-1982. These data suggest the annual increases the labor force more than 
doubled In 20 years, from 39,000 in 1963 to 83,000 in 1983. 

The increase in rate of growth of the labor force between the two inter
census periods reflects the net effect of changes in two key variables. The first 
is the share of the population of working age in the labor force (commonly referred 
to as the participation rate). The second Is the growth rate of the population of 
working age. 

Guti6rrez (1984a pp. 15-19) documented a continual decline in the first key 
variable--the participation rate--from 60.7 percent In 1962 to 54.0 percent In 1974 
to 51.8 percent In 1982. This decline reflected primarily: (a) greatly Increased 
enrollment In school among 12-24 year old men and women In both rural and urban 
areas, but especially for rural males; (b) much broader social security coverage 
among older workers and especially for urban males over age 55; and (c) the 
process of urbaniiation which provided greater access to school and social security 
for urban people. The continual decline In the participation rate between 1962
1974 and between 1974-1982 tended to reduce the rate of growth of the labor force. 

The rate of growth of the population of working age--the second determinant 
of labor force growth--increased from 3.29 percent during 19 15-11975 to 3.44 percent
between 1975-85 (INEC, CONADE and CELADE Tables 2 and 9). This Increase placed 
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significant upward pressure on the rate of growth of the labor force. 
The net effect of changes in the two prime determinants of labor force 

growth between the Inter-cens'is periods was to Increase the rate of growth. The 
positive effect of the Increased rate of growth of the population of working age was 
greater than the negative effect of declining participation rates and the pace of 
growth in the labor force increased by almost 30 percent during 1974-1982 relative 
to 1962-1974. 

FuAt uir e Labor For-ceQ Growth 

CONADE-UNFPA made projections of growth In the labor force for five-year 
intervals from 1985 to 2000 using the uncorrected census data as a basis (pp. 289 
ff.). Consequently, these projections started from too low a base because the 1982 
census had significantly under-counted rural women in the EAP. As a result, the 
projected levels of the EAP also are too low, especially for women. For example, the 
1985 projections were for a total EAP of 2,854,100, while the corrected census data 
reported an EAP of 2,864,800 in 1982, three years earlier. Also, the number of 
women in the labor force in 1982 according to corrected census data was 893,818, 
while the CONADE-UNFPA projections were for 592,600 In 1985. 

The rates of growth in the CONADE-UNFPA projections appear to be more 
reliable and consistent with the rapid growth of the population of working age 
discussed above. They Indicate a rapid Increase In the labor force of 3.2 percent 
annually between 1985-2000, with especially high rates of growth during 1985-90 
of 3.4 percent. These projections indicate that the urban EAP will Increase to 64.4 
percent of the total by 2000, up from 54.0 percent Ir, 1985. They also Indicate a 
slight Increase in the share of women In the labor force. 

Estimates of the labor force were made utilizing the corrected 1982 census 
data as the base, the 2.9 percent inter-census growth rate In the labor force 
between 1974-1982 (from corrected census data) for projecting the EAP In 1985 and 
the growth rates for the five-year Intervals implicit in the CONADE-UNFPA 
projections for projecting the EAP In 1990, 1995 and 2000 (Table 5.10). These 
estimates indicate an annual Increase in the labor force of 104,579 in 1986, 117,789 
in 1991, 131,848 in 1996 and 153,293 in the year 2001, about 10 percent greater each 
year than in the CONADE-UNFPA projections. 

Charactristics of the -AP 

There were significant changes in the nature of the labor force between 1962 
and 1982 with respect to rural and urban location, sex and age. 

The labor force became increasingly concentrated In urban areas, especially 
since 1974 (Guti6rrez 1984a, Table 9). In 1962, only 29.8 percent of the labor force 
was in Lrban areas; this increased to 36.7 percent by 1974 and 44.6 percent by
1982. This phenomena reflects the subsidization of industry and other mainly 
urban-based economic sectors at the expense of agriculture and rural people 
analyzed elsewhere in this assessment (see Chapter 2). As a result, employment 
opportunities became much more lucrative in nonagricultUral activities, the pace of 
rural to urban migration quickened, the urban labor force grew rapidly and 
agricultural employment actually declined (see below). The labor force is projected 
to become even more concentrated in urban areas, reaching 64 percent of the total 
by 2000 (CONADE and UNFPA p. 301). Thus, urban areas will have to absorb the 
majority of increases In the EAP during the next decade. 

Another Important change In the labor force Is the Increasing share of women 
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Table 5.10 Corrected Censuses and Projections of the Labor Force
 

EAP Annual Annual
 
(1,000) Average Average
 

Growth Rate (;) Increase
 

Corrected Censuses
 
1962 1,745.6 --- 39,175 
1974 2,278.3 2.24 66,179 
1982 2,864.8 2.90 83,215 

eroiections
 
1985 3,121.8 2.90 104,579
 
1990 3,680.9 3.35 117,789
 
1995 4,308.8 3.20 131,848
 
2000 5,009.6 3.06 153,293
 

Source: 	Growth rates, 1985-2000, derived from estimates of EAP'by
 
CONADE and UNFPA (p.300); 1962-1982, Guti6rrez (1984a Table
 
11); Projections of EAP by author.
 

' The annual average rate between the census or projection years. For 
example, the rate of 2.24 percent is for the period 1962-1974. 
Calculated from the EAP in the base year and the growth rate for the
 
period. For example, 39,175 is the annual increase in 1963 given the
 
1962 base and the annual average growth rate of 2.24 percent between
 
1962-1974. The increase for 2001 is calculated at the same rate as for
 
1995.
 

in the total. Corrected census data indicated that 28.9 percent of the labor force 
were women in 1962 and this increased slightly to 31.2 percent In 1982 (Guti6rrez
1984a, Table 10). The participation rate for women has remained relatively constant 
although a decline in fecundity likely will result in increased participation rates,
especially among women of childbearing age. Also, increased levels of education 
may increase the participation rate, particularly for urban women over school age.

Finally, the composition of the labor force tended to becomehas more 
concentrated among people ages 25-64. This Is because the younger ages
Increasingly are in school instead of the labor force and because older people are 
covered by social security and are not working. In 1962, 58.7 percent of the EAP 
was concentrated in ages 25-64; this had risen to 64.0 percent in 1982 (Guti6rrez 
1984a, Tabia 9). 

Urahbp 	 1ooomn"t 

Unemployment Is an emotional Issue in Ecuador. Discussion of its extent and 
how to resolve It composes a significant part of the national public debate about 
economic issues (see, e.g. El Comercio p. B/I). This debate is rendered more 
subjective by Inadequate data and differing concepts about what is meant by
unemployment. Periodic surveys by the National Employment Institute (INEM) to 
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measure unemployment started In 1987. Past occasional studies and surveys OT 
unemployment tended to use different methodologies and concepts so the results 
are not strictly comparable. The unemployed in Ecuador traditionally are defined 
to include all those who are seeking empioyment for the first time and those who 
are looking for work after quitting or being dismissed from their jobs. 

The magnitude of unemployment is relatively low, although it appears to have 
been increasing since the mid-1970s. Urban unemployment, as measured by data 
from the uncorrected censuses and three different household surveys, ranged from 
4.4 to 5.8 percent of the EAP through the 1970s and early 1980s, with a modest 
trend of increasing unemployment in both the census and survey data (Guti6rrez 
1984a, p. 59). In one survey of poorer neighborhoods in Quito and Guayaqull the 
rate was 9.7 percent in 1983, a year of severe economic recession, compounded by 
the El Niho floods. Rural unemployment measured in the 1974 and 1982 censuses 
was much less than urban unemployment but shows the same increasing trend. 
There are no data for rural unemployment more recent than the 1982 census but 
rural unemployment probably continues to be much lower than In urban areas. Also 
the trend of Increasing rural unemployment between 1974-1982 probably reversed 
in the 1980s. Agricultural growth recoverzJ substantially after 1982, after being 
relatively stagnant in the 1970s (see Chapter 3). Indeed, agriculture has led 
economic development since 1982 and likely has generated new jobs, although data 
are lacking on this point. 

The most recent primary data on unemployment are from household surveys 
in Quito, Guayaquil and Cuenca during November 1987 (INEM). This survey revealed 
an urban unemployment rate of 7.24 percent for the three principal cities. This 
rate suggests that the trend of rising unemployment during the 1970s and early 
1980s continued through the mid-1980s. This interpretation is consistent with the 
general stagnation of the economy after 1982 and especially in urban-based 
economic sectors (see Chapter 3). 

The INEM survey data also reveal an unemployment rate for females twice 
that for males and a rate for female heads of households three times that for male 
heads. The data also indicate that unemployment is much higher among young 
workers, those with less education and new entrants into the labor force. 

The level of unemployment Indicated in the INEM survey Is relatively low and 
,lose to the norm for frictional unemployment. Matching displaced workers and new 
entrants into the labor market with jobs consumes time and resources. Thus, at 
any point in time some level of unemployment is compatible with the concept of full 
employment. Levels of unemployment of less than 6 percent are considered to be 
compatible with full employment in developed economies. Viewed in this light, the 
unemployment rate of 7.2 percent in the three principal cities of Ecuador is 
relatively low, considering the likely greater inefficiencies in the 1 nformation 
system and corresponding greater delays in matching skills and jobs. 

IV. Laebcor Ab crptcon and Employment 

There have been significant changes in the capacity of the economy to 
generate new jobs and to absorb the burgeoning labor force. The sectoral 
composition of employment experienced a significant transformation and absorptive 
capacity changed greatly over the last three decades. 

Changing SectcraL3 Ccmcpamit icn 

Agriculture was the largest employer of any economic sector in 1982 with 
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1,172,700 workers but its share had declined to 44.7 percent of the total from over 
59.0 percent in 1970 (Table 5.11). Agriculture's capacity to generate employment and 
to absorb increases in the labor force actually declined absolutely during 1974
1982, after reasonable performance during 1970-1974. Agriculture accounted for 

Table 5.11 Employment by Sector, 1970, 1974, and 1982 (Thousands)
 

Sector 1970 1974 1984 Growth Growth
 
1970-74 1974-82
 

Total 1,959.2 2,119.7 2,626.3 160.5 506.6
 
AgrF ulture 1,155.9 1,192.5 1,172.7 36.6 -19.8
 
Mining/Petroleum 5.1 6.2 7.1 1.1 0.9
 
Industry 203.5 228.0 270.6 24.5 42.6
 
Construction 70.9 86.4 153.6 15.5 67.2
 
Utilities 6.9 8.7 12.4 1.8 3.7
 
Commerce 155.5 190.6 253.1 35.1 62.5
 
Transportation 50.1 54.8 104.9 4.7 50.1
 
Finances 16.3 20.0 37.6 3.7 17.6
 
Services 295.0 332.5 614.3 37.5 281.8
 
Other a 43.2 72.3 57.6 29.1 -14.7
 

Shares %
 
Total 100.0 100.0 100.0 100.0 100.0
 
Agriculture 59.0 56.3 44.7 22.8 -3.9
 
Mining/Petroleum 0.3 0.3 0.3 0.7 0.2
 
Industry 10.4 10.8 10.3 15.3 8.4
 
Construction 3.6 4.1 5.8 9.7 13.3
 
Utilities 0.4 0.4 0.5 1.1 0.7
 
Commerce 7.9 9.0 9.6 21.9 12.3
 
Transportation 2.6 2.6 4.0 2.9 9.9
 
Finances 0.8 0.9 1.4 2.3 3.5
 
Services 15.1 15.7 23.4 23.4 55.6
 
Other a
 

Source: GutiCrrez 1984a, Table 19.
 

a Not included in total since it cannot be allocated among sectors.
 

36,600 new jobs in the earlier period, or 22.8 percent of the total Increase. 
However, agricultural employmbnt declined by 19,800 during 1974-1982 as rural 
people sought more lucrative jobs in other sectors of the economy. 

The sharp decline in agriculture's capacity to generate new jobs is explained 
by three interrelated factors. First, agricultural growth stagnated relative to the 
rest of the economy as the macroeconomic policy matrix subsidized industry and 
urban development at the expense of agriculture. Second, agricultural wage rates 
increased as labor was pulled out of the sector by the lure of higher wages and 
other nonpecuniary benefits of urban-based employment. Agriculture responded 
to reduced incentives and more expensive labor by adopting production processes 
which substituted capital for labor. Third, the macroeconomic policy matrix also 
resulted in the subsidization of capital which further enhanced agriculture's 
adoption of capital intensive techniques. 

Services, which includes both government and household services, w the 
second most important sector in terms of employment in 1982 at 614,300. It 
accounted for slightly more of the increase in employment between 1970-1974 than 
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agricui Lui e (31,500) and on a much smalleV base. Then, between 1974 and 198. 
nearly doubled its employment absorbing a very large 281,800 new entrants into the 
labor force, or 55.6 percent of the increase for the period. As a result, its share 
increased from 15.1 percent of employment in 1970 to 23.4 percent in 1982. 

Industry and commerce were the third a,'d fourth most important sectors in 
terms of employment in 1982 at 270,600 and 253,100 employees, respectively. Both 
however, reduced their rates of labor absorption during 1974-1982 relative to the 
earlier period, with commerce accounting for 12.3 percent of Increases in 
employment for the period and industry only 8.4 percent. 

Construction, the fifth the most important sectoral employer in 1982, 
accounted for more of the increase in employment between 1974 and 1982 (67,200) 
than any other sector excepting services. Transportation and finances also 
increased their absorption of the growing labcor force, with each nearly doubling 
the numuer of people employ3d between 1974 and 1982. None of the sectors 
changed their relative importance since 1970. 

The capacity of each of the sectors to generate employment is quantified in 
employment elasticities (Table 5.12). These elasticities measure the percentage 

Table 5.12 Employment Elasticities, 1970-1974 and 1974-1982
 

Sector 1970-74 1974-82 Percentage
 
Change
 

Total a 0.13 0.43 238.4 
Agriculture 0.16 (0.07) (147.7) 
Industry 0.31 0.19 (39.5) 
Construction 0.52 2.56 388.0 
Utilities 0.58 0.54 ( 6.6) 
Commerce 0.57 0.46 (19.2) 
Transportation 0.23 0.91 301.4 
Finances 0.56 1.17 110.3 
Services 0.41 1.08 163.3 

Source: Table 5.11; Appendix Table 3.1.
 

"Others" not included in total since it cannot be
 

allocated among sectors.
 
"Mining and Petroleum" not included in total because of
 
its relative unimportance in employment and negative GOP
 
in 1970.
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criange in employment relative to the percentige change in production (GDP) over 
a given period. The absorptive capacity of the economy increased substantially 
between 197C -1974 and 1974-1982 from .13 to .43. This global increase masked some 
important changes in the structure of employment generation, however. The 
threefold increase in the capacity of the economy to employ new workers was due 
to very large increases In the employment elasticity in construction, transportation, 
finances and services which collectively accounted for 39 percent of GDP in 1982. 
These increases were sufficiently large to offset the large decline In the 
employment elasticity in agriculture and modest decreases in Industry, commerce, 
and utilities, so that the economy-wide employment elasticity more than tripled. 

UrId emp o yMn t 

The concept of underemployment is at once less precise and more emotion
laden than unemployment. The underemployed are, by definition, a subset of that 
part of the labor force which is employed In some way. The literature on 
employment problems in developing countries generally identifies two kinds of 
underemployment: (a) open underemployment where a worker is employed for fewer 
hours per day or week than some standard; and (b) disguised or hidden 
underemp!oyment where the worker is employed full time but earns less than some 
standard, usually related to a minimum wage or similar index of well-being 
(Fletcher, Marquez and Sarfaty pp. 37-40). Obviously, the magnitude of open and 
hidden underemployment depends on the absolute level of the standards utilized. 
The higher the standard the greater will be the observed levels of 
underemp.oyment. Thus, subjectivity in defining the standard impinges directly 
on the magnitude of unemployment. 

Open underemployment in Ecuador is measured in the INEM survey in relation 
to the legal workweek of 40 hours. The rate of open underemployment in November 
1987 was relatively low at 4.8 percent of the labor force. This low rate reflects 
labor law in Ecuador which limits less than full time employment in almost all 
circum.-itances by setting a 40-hour work week and making hourly hiring generally 
illegal. The low rate also reflects the reality that unemployed workers quickly 
become self-employed in the services sector where they can earn enough to support 
their families by working long hours. Finally, most employed workers in a 
recessionary economy are unwilling to participate in arrangements for sharing work 
even where labor law so permits. 

Hidden underemployment in E "ador Is a much more serious problem, with a 
rate of 21.9 percent for Quito, Guaya iI and Cuenca in 1987 according to the INEM 
survey. This rate was established by imparing earnings of full-time workers with 
the minimum wage including all compensation established by law. 

The rate of hidden underemployment in Ecuador does not distinguish between 
the causes of hidden underemployment. The concept of hidden underemployment 
basically is concerned with measuring the extent to which workers with the same 
skills earn different wages, because of segmentation in the labor market. However, 
lack of requisite wage data usually preclldes measurement of hidden 
underemployment caused by market segmentation. Such is the case with the INEM 
estimates which used the minimum wage as the standard. Consequently, the hidden 
underemployment rate can not be interpreted solely as a measure of labor market 
segmentation. It is entirely possible that all those in the INEM survey who earned 
less than the minimum wage did so because that was the value of their very low 
skills in a competitive market, not because they were employed in a low-paying 
component of a segmented labor market. 
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The high level of hidden underemployment more 'Ikely reflects limited 
investments in human capital, especially in rural areas, rather than market 
segmentation. The majority of rural emigrants appear to be trapped in low-paying
jobs in urban areas because of their limited skills. By far the greatest expansion
of employment has occurred in the low-skill services and construction sectors in 
recent years. Also, the number of new jobs created in the more modern sector has 
been substantially constrained by macroeconomic policies which have resulted In 
a capital-intensive economic growth pattern. Workers are trapped in menial, low
paying jobs, not only because of their extremely limited education and skill levels, 
but because very few higher-paying jobs are being created by the internally
oriented model of economic development employed in Ecuador during he last three 
decades. There is little incentive for poor people to invest in literacy, or improved 
skills if pro-" acts for recouping such investments are constrained by a stagnant 
economy an- very slow growth in better jobs. 

V. The Labcr Market 

There is a continuing debate about the extent to which labor markets 
function efficiently in developing countries. One body of evidence suggests that 
markets are efficient and that employment problems originate In the distortions 
introduced by macroeconomic and sectoral policies (Kannappan, Berry and Sabot; 
Kahnert; Gregory). There are a f3w studies which suggest that market 
segmentation does exist in the U.S. and some developing countries, Indicating that 
competition can not produce a common wage for workers w'th similar skills (Uthoff;
Krueger and Summers). The policy prescrlptions are quite different. Increased 
investment in human capital, especi>!, in primary and secondary education and 
improved skills are the best way to increase Incomes and wellbelng of poor people
when labor markets are relatively efficient. But if Institutionally Induced wage
differentials exist, the basic policy approach wo.Id be to foster growth in 
employment in the high-wage industries, or to intervene in the market for labor in 
the high-wage industry by reducing or eliminating the institutional barriers to 
interindustry labor mobility. 

There are no empirical studies on the degree of segmentation In labor 
markets in Ecuador. One study argues intuitively that some segmentation must 
exist in high-wage industries, because it does in a few other countries (Fletcher,
Marquez and Sarfaty). A second study found some segmentation in the private 
sector and especially the public sector but argues that markets have been 
relatively efficienv In transferring labor from agriculture to the informal urban 
sectors, with low productivity being the major problem (Haknetts and Franklin). 
At the same time one imDortant sector of the eronomy--public set vices--appears to 
be segmented from the rest of the economy, especially for lower skill workers. 

Ecuador's labor markets are characterized by limited public support,
reglonalization and fragmentation, informality and high opportunity costs associated 
with finding employment consistent with skills and abilities. The recessionary 
economy has cast a pall over the market, as the primary Ingredient for a bullish 
labor market--rapid economic growth--has been absent since 1981. In this 
environment, people increasingly sought non-market influence to obtain the very 
scarce, good jobs that became available. 

Public support for the labor market is practically nonexistent. Employment 
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services, which match unemployed workers with jobs in many countries do not 
exist. There is no unemployment insurance so that the costs of being unemployed 
are borne completely by the individual. This, in turn, tends to force the
mismatching of sklUI with jobs as the individual not affoi d to wait for thecan
"right" job. The inadequate and increasingly costly communication system also 
tends to limit the efficient functioning of the labor market. However, a relatively
good system of roads and highly subsidized fuel prices have facilitated the 
movement of people and have enhanced the efficient functioning of the labor 
market. 

The labor market Is very poorly developed at the national level. While there 
tends to be movement among the principal regions of the country for higher skill
jobs, regional and local markets for labor- are the norm. The principal cities are 
the centers for matching people to jobs, with various interrelated markets In 
smaller, secondary cities. Little is known about how such markets function and 
how they integrate rural and urban areas. 

Labor markets tend to operate informally. Most information about new jobs,
especially those requiring unskilled labor, is spread via informal communication 
networks. Newspaper advertisements often are utilized to solicit applications for 
skilled labor, professional services and some lower skill jobs (such as maids) in the 
urban areas. But no formal, publicly supported system for matching workers with 
jobs exists. 

The combination of limited public support, regionalization and fragmentation
and the informal nature of labor markets results in high opportunity costs 
associated with employment. Individuals must spend substan'ial time and effort to 
explore all the job opportunities that may be available to them even in the context 
of a local labor market. The high cost of information and the exigencies of meeting
immediate needs must result in some mismatching of skills and jobs and, thus, in 
less efficient allocation of labor. 

One major rigidity affecting the labor market generally, is the Ecuac,;ian
labor code, or 05digo del Trabiio. This law, one of the most ambitious pieces of 
social legislation in Latin Amp, ,,was promulgated during the liberal era of the 
late 1930s and was intended to improve income distribution by increasing payments
to labor. It was substantially revised and broadened during the euphoria of the 
petroleum boom and rapid economic expansion of the late 1970s. It provides for 
minimum wages for firms with less than 15 workers, domestic servants, agricultural
workers and employees of large firms; a 40 hour work week; long-term contracts;
three extra monthly salaries and other bonuses; and a variety of other 
compensations associated with tenure of employment, transportation and dismissal, 
among others. In addition, workers also are covered by social security legislation,
which requires significant additional payments. The transactions costs as,oclated
w'th compliance with these laws are substantial and are an additionai element of 
labor costs. The principal effect of labor and social security legislation is to make 
labor relatively more expensive as it receives compensation unrelated to its 
productivity. Labor concomita, :ly tends to become relatively fixed factora of
production with a quasi-permanent commitment by employers, which is an important
element of its increased cost. These effects, in conjunction with heavy subsidiefs 
to capital inherent in the macroeconomic policy matrix, have encouraged
substitution of capital for labor throughout the economy but especially in Industry.

The share of the labor force which Is employed u ,der the aegis of the labor 
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code is not known. It is well known, however, that particular elements of the labor 
force work outside the purview of the law. A large share of agricultural h~bor in 
the Costa is employed by the day. It is common to employ unskilled labor in Quito 
and Guayaquil for temporary jobs by the day, by going to certain locations and 
selecting laborers from groups that congregate there. It is believed that most 
workers in the relatively large informal sector are employed outside the purview 
of the labor code, often in self-employment. Entrepreneurs have circumvented the 
labor code in a variety of inventive ways. One approach ic to contract with a 
number of individuals, or small firms to produce something from delivered 
components, such as sewing clothing by the piece. Since no employer-employee 
relationship is established, minimum wages and other provisions of the labor code 
are not in effect. It is thought that there is substantial avoidance of compliance
with the code through such arrangements. It may be that such innovative 
mechanisms often involve the informal sector. It also is thought that enforcement 
of the code is generally greater in the larger, more visible firms in the modern 
industrial sector and in the public sector, and that smaller firms and those in the 
informal sector are less subject to enforcement and reyuidtion. Again, there are 
almost no data to substantiate these positions. 

Fletcher, Marquez and Sarfaty argue for Ecuador from one study in the U.S. 
and three unpublished studies for other Latin American countries, that "...some 
labor market segmentation and nonpure competition most likely exists...in high
wage industries while too many poorly paid workers are trapped in the low
productivity informal sector..." (p.vi). They suggest that the reduction ot labor 
regulations and institutional arrangements will help to alleviate such segmentation 
but do not identify specific regulations, institutional arrangements or cases of 
segmented markets. 

There is not, however, any empirical evidence for Ecuador to substantiate 
their intutive argument. It is more likely that most workers in high wage
industries earn more that the minimum wage because of higher productivity and 
that workers in the informal sector earn lower wages because of lower productivity. 
Indeed, a recent review of literature on the subject from various developing 
countries suggests, strongly, that urban labor marKets are quite efficient, with 
little evidence of segmentation (Kannappan). 

There may be, however, segmentation of tne labor market in the public 
sector. The following discussion of this possibility is proffered as a hypothesis, 
because definitive data are lacking. Public sector employees fall under two 
different laws: the labor code, which encompasses lower-skill workers; and the civil 
service code, which covers professionals and administrators. All public sector 
employees are subject to one of the two laws, each of which is fully complied with 
across the gamut of public sector entities, including autonomous agencies.

Public sector jobs are highly sought after. The work load usually is 
perceived of as relatively light and the compensation as relatively good. Job 
tenure is practically guaranteed for life, especiaily among the lower skill workers 
who are organized Into unions (sindicatos). 

The low productivity of public sector employees is notorious, and it is likely
that the institutional wage received by many workers is higher than the value of 
their production. If low-skill, public-sector employees were to have to work in 
another sector of the economy, most undoubtedly would be required to work longer 
hours or more intensively, at higher levels of productivity in order to earn the 
same wages. Alternatively, if their productivity was not higher, they would likely 
receive a lower wage. If so, wages of low-skill workers in the public sector are 
higher than people with similar skills in the rest of the economy, and the labor 
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market Is segmented by enforcement of the labor code In the public sector. 14 Again,
empirical evidence is not available, but the hypothesis seems probable enough to 
warrant further Investigation. 

The implication is that the labor code needs to be revised in order to permit 
a reduction in the wages for public servants, or to increase their productivity. 

VI. E i\,denr'ceocf EffIcier'ncy 

There is some evidence that labor markets in Ecuador are quite competitive 
and have transferred significant numbers of people to higher-paying jobs. Data 
indicate thet labor productivity is converging betteen principal economic sectors 
and between rural and urban areas. This suggests that intersector and 
interrtagional labor markets are functioning efficiently and that employment
problenms are mainly a function of distortions in the macroeconomic policy matrix 
and extremely limited investments in human capital. 

Labor markets have allocated human resources efficiently among the principal 
economic sectors according to relative changes in GDP per worker (Table 5.13). 
These data indicate a converge:ice of the productivity taps between the 
agricultural sector, and the construction, services, and trar sportation sectors. 

Table 5.13 GDP Per Worker by Sector, 1970, 1974, and 1982
 

Sector 1970 1974 1982 Growth
 

--------------..----------
 1974-82
 

Amount Agriculture
 

Relative
 

Total 31,002.4 47,094.9 59,097.2 3.00 25.5
 
Agriculture 13,591.1 15,844.0 19,699.0 1.00 24.3
 

Industry 53,086.0 65,508.3 109,327.4 5.55 66.9
 
Construction 55,571.2 6,1,641.2 47,428.4 2.41 -26.6
 

Utilities 69,130.4 79,655.2 100,080.6 5.08 25.6
 

Commerce 69,009.6 78,483.7 100,995.7 5.13 28.7
 
Transportation 75,149.7 97,189.8 101,878.0 5.17 4.8
 
Finances 462,331.3 530,500.0 494,414.9 25.10 -6.8
 

Services 34,210.2 39,780.5 38,466.5 1.95 -3.3
 

..-------------------------------------------------------------------------------------


Source: Table 5.11; Appendix Table 3.1.
 

"Others" not included in total since it cannot be allocated among sectors.
 
"Mining and Petroleum" not included in total because of its relotive
 

unimportance in employment, and negative GDP in 1970.
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They also reveal maintenance of the differentials between agriculture, and the 
commerce and utilities sectors. Industry was the only sector whose labor 
productivity diverged from agriculture.

Those data must be used with care in attempting to draw inferences about 
the efficiency of national labor markets. Ideally, such analysis requires comparison
of the real wages of labor for the same skill classes among economic sectors,
regions or areas. Such data are not available and GDP per worker is used instead. 
GDP per worker, however, measures income from all productive factors, not just
labor. Moreover, GDP per worker is an average, not a payment at the margin. But 
payments to low-skill labor probably constitute the largest share of GDP, especially
In the agricultural, construction ana services sectors and is an important element 
in most of the other economic sectors. If so, average GDP per worker would tend 
to converge between the sectors as labor transfers occurred, if labor markets were 
functioning efficiently. 

GDP per capita in agriculture rose between 197A-1982 by 24.3 percent to 
S/.19,699 as massive rural-urban migration was occurring and sectoral employment
declined. The most likely sectors of employment for those leaving agriculture, who 
generally had low skills, was in construction and services. These two sectors had 
much higher levels of GDP per capita in 1974 than agriculture and experienced
rapid increases in employment and employment elasticities between 1974 and 19b2 
(see above). Construction and services together accounted for a very large 68.9 
percent of the increase in employment between 1974-1982. The GDP per capita in 
construction declined substantially between 1974 and 1982 and slightly for the 
services sector. In both cases the absolute level of GDP per capita in 1982 still was 
about two times greater in services and 2.4 times greater In construction, than in 
agriculture. This differential probably was wide enough to provide continued 
attraction of rural workers to seek employment in the low-skill economic sectors, 
especially in urbar areas. 

The relatively small decrease in GDP per employee in the services sector is 
explai:ied by the relative import Pce of professional and administrative jobs In 
government service in the sector. In 1982, such high-skill labor comprised over 
30 percent of employment in the services sector, another 27 percent were lower
skill government employees covered by the labor code and only 43 percent were in 
the household service subsector (INEC 1985b, Tables 34A and 36A). GDP per worker 
in the services sector probably was sustained by the rapid increase in the number 
and higher salaries of highly-qualified government employees. Household services 
clearly was the principa! market for most unskilled, rural emigrants and the 
location of the informal sector. Consequently, there was a much sharper decline 
in GDP per capita for nousehold services between 1374-1982, than for the total 
services sector. Unfortunately, disaggregated data for 1974 arq not reported In 
the census and magnitude of the decline can not be determined. ' 

These data suggest labor markets for low-skill labor functioned very
efficiently betvieen 1974-1982. They moved large numbers of people from lower
paying jobs in agriculture to higher-paying jobs in construction and household 
services and probably into low-skill government services. GDP per capita
converged between agriculture and these sectors which Is fully consistent with an 
efficiently fun'ctioning labor ,market. 

There is some evidence that the market also functioned relatively efficiently
for higher skill workers. GDP per employee increased much faster in agriculture
than in transportation so that the gap in labor productivity also narrowed between 
these two sectors. The transportation sector, which maintains regular, sustained 
linkages between urban and rural areas, probably absorbed some of the higher skill 
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worki - who left agriculture. Tranbportation increased its employment between 
1974-1982 by nearly as much as construction. Agricultural GDP per worker just
about kept pace with utilities and commerce so that gaps in labor productivity were 
maintained with these sectors. 

Only industry's GDP per worker grew significantly faster than that for 
agriculture during the 1974-1982 period. As noted above, macroeconomic policies
subsidized capital intensive industrialization during the petroleum boom of the 
1070s. Thus, the divergence in GDP per employee between agriculture and industry
could well be consistent with convergence of agricultura; and industrial wages,
since an increasingly important share of industrial GDP %as earned by capital
throughout the period. Evidence from several developing countries indicate that 
wage differentials bet;ween manufacturing jobs and the self-employed In the 
informal sector overlapped substantially for the same skill levels (Kannappan p. 47).
Unfortunately no data are avai:able for Ecuador. 

Ruxral. and Urbak Lin keg anhd Efficiercyv 

A similar analysis for 1974-1982 indicates a convergence of GDP per capita 

concomitant decline of agricultural employment 

between rural and urban areas, which suggests that labor markets also are 
efficiently moving people from rural to urban employment. 

The rapid rates of rural to urban migration between 1974-1982, and the 
are consistent with the notion that 

nonagricultu, al productive sectors are located in urban areas, while rural areas 
contain predominantly agricultural activities. The corollary of this idea is that 
rural people are employed primarily, if not exclusively, in agriculture. 

Data on the distribution of the EAP between rural and urban areas by
productive ector expose these ;ntuitive conclusions as fallacious and misleading
(Table 5.14) . More than one-third of the EAP in rural areas was engaged in 
nonagricultural activities in 1952 an increase from just over one-fourth In 1974. 
In fact, 60.6 percent of the EAP in petroleum and mining, 36.2 percent i,
construction, 33.4 percent in manufacturing industry, 26.2 percent in utilities, 25.9 
percent in transportation, 23.0 percent in servIces and 18.4 percent in commerce 
reported that they lived in rural areas in 1982. Only finance can be considered 
a truly urban sector, since only 5.5 percent of the EAP in finance report that they
live in rural areas. In contrast, over 5 percent of agricultural workers lived in 
urban areas. 

Thus, a significant number of people who lived in rural areas (367,152 or 33.6 
percent of the rural EAP) were employed in nonagricultural activities in 1982. 
Moreover, employment in the nonagricultural sectors in rural areas Increased by
119,403 between 1974-1982, primarily from increases in services, construction,
transportation and commerce, while employment in rural agriculture declined. Given 
the relatively large and increasing share of rural people In nonagricultural
employment and the weight of their incomes in rural income, it is possible that 
rural people were better off than conventional wisdom wovld suggest and that their 
lot was improving relative to urban people. 

Data on the EAP, Gross Domestic Product (GDP) and population for 1974 and 
1982 were utilized to estimate the GDP per capita in rural and urban areas, in order 
to test the hypotheses that: (a) the average Income of rural people Is closer to that 
of urban people than commonly assumed; and (b) rural people have become 
relatively better off compared to urban people during the Inter-census period 1974
1982. Rural and urban GDP by productive sector were estimated fron, total GDP per 
sector In proportion to the EAP in rural and urban areas by productive sector 
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Table 5.14 	Distrbut.on of the Economically Active Population (RAP) by Rural and Urban
 
Areas, and by Producti%79 Sector, unadjusted censuses 1974 and 1982
 

Productive Sectoe 1974 1982
 
-------------------------------.-----------------------------------


Total Rural Urban Total Rural Urban 
---------------------- ----------- ----------- -------- ----------- ----------- ------------

Total a 1,816,946 1,083,596 733,350 2,224,366 1,091,623 1,132,743 

Agriculture 896,894 835,847 61,047 786,972 724,471 
 62,501
 
Non Agricultural 920,052 
 247,749 672,303 1,437,394 367,152 1,070,242
 

Petroleum/Mining 6,155 3,758 2,397 7,406 4,485 
 2,921
 
Manufacturing 226,266 95,147 131,119 286,530 
 95,635 190,895
 
Utilities 8,470 2,468 6,002 13,183 3,450 
 9,733
 
Construction 86,192 30,178 56,014 158,009 57,182 
 100,827
 
Commerce 189,072 
 40,036 149,036 271,914 49,921 221,993
 
Transportation 54,650 13,594 41,056 101,321 26,286 
 75,035
 
Finance 19,694 933 18,761 44,116 2,405 41,711
 
Services 	 329,553 61,635 267,918 554,915 127,788 
 427,127
 

Shares (%)
 

Total a 
 100.0 	 100.0 100.0 100.0 100.0 100.0
 

Agriculture 
 49.4 77.1 8.3 35.4 66.4 5.5
 
Non Agricultural 50.6 22.9 91.7 64.6 33.6 
 94.5
 
Petroleum/Mining 0.3 
 0.3 0.3 0.3 0.4 0.3
 
Manufacturing 12.5 8.8 17.9 12.9 8.8 
 16.9
 
Utilities 
 0.5 0.2 0.8 0.6 0.3 0.9
 
Construction 4.7 7.6
2.8 7.1 5.2 8.9
 
Comerce 10.4 3.7 20.3 12.2 4.6 
 19.6
 
Transportation 3.0 1.3 5.6 4.6 
 2.4 6.6
 
Finance 1.1 0.1 2.6 2.0 0.2 
 3.7
 
Services 18.1 36.5
5.7 	 24.9 11.7 37.7
 

Source: INEC 1985b, 1977.
 

a Not included new entrants to the labor force, and "Others" that could not be classified
 

by sector.
 

(Table 5.15). 
Rural areas had about one-half the GDP per capita of urban people in 1974 

and improved their relative position to over 60 percent by 1982 (Table 5.16). These 
results suggest that intersector labor flows have narrowed the productivity gap
between rural and urban areas and that labor markets have been relatively
efficient in moving labor to new employment opportunities in rural and urban areas. 
They also indicate that rural people are, on average, relatively better off tha., 
commonly thought. 

There are 	no data for assessing performance of the labor markets since 1982. 
It is felt that markets have continued to be relatively efficient, with major
structural problems In the macroeconomic policy matrix contributing to a generally 
stagnant economy and to slow growth in new jobs with increasing levels of 
unemployment and underemployment. 
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Table 5.15 	 GDP in Rural and Urban Areas by Productive Sector, 1974 and 1982 (millions of
 
1975 sucres)
 

Productive Sector 
 1974 
 1982
 

Total 	 Rural Urban 
 Total 	 Rural Urban
 
--------.-------------------------------------------------------------------

Tot- 102,046 43,783.42 58,262.58 155,265 57,438.7h 97,826.22 

Agriculture 18,894 17,607.98 1,286.02 23,101 21,266.33 1,834.67 

Non Agricultural 83,152 26,175 56,977 132,164 36,172 95,992 
Petroleum/tning 15,597 9,522.91 6,074.09 15,527 9,403.00 6,124.00 
Manufacturing 14,936 6,280.73 8,655.27 29,584 9,874.24 19,709.76 
Utilities 693 201.93 491.07 1,241 324.77 916.23 
Construction 5,585 1,955.45 3,629.55 7,285 2,636.37 4,648.63 
Commerce 14,959 3,167.57 11,791.43 25,562 4,692.96 20,869.04 
Transportation 5,326 1,324.82 4,001.18 10,687 2,772.56 7,914.44 
Finance 10,610 502.65 10,107.35 18,590 1,013.44 17,576.56 
Services 13,227 2,473.79 10,753.21 23,630 5,441.61 18,188.39 
Other 2,219 745.59 1,473.41 58 13.50 44.50 

----------. . . ..-----------------------------------------------------------------------------
Source: BCE 1986, 1982; Table 5.14, 

Table 5.16 Gross Domestic Product per Capita in Rural and Urban Areas, 1974 and 1982
 

Population Gross Domestic Gross Domestic
 

Product (millions Product
 
of 1975 sucres) Per Capita
 

1974 1982 1974 1982 1974 1982
 

Total 6,521,710 8,060,712 102,046 155,265 15,647.12 19,261.95
 

Rural 3,822,988 3,968,362 43,783 
 57,439 11,452.67 14,474.18
 
Urban 2,698,722 4,092,350 58,263 97,826 21,588.95 23,904.66
 

Rural/Urban 	(%) 141.7 97.0 75.1 
 58.7 53.05 60.55
 

.-------------------------------------------------------------------------

Source: Population from INEC (1985b, 1977); GDP from Table 5.15.
 

http:23,904.66
http:21,588.95
http:14,474.18
http:11,452.67
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Chaginig Ruz-1. Lrabor- Minrkt 

and Scurces of Fmil1y Incocme 

Significant changes took place in the rural labor markets during the 1970s,
in concert with rapid growth of the nonagricultural sectors of the economy and the 
increased pace of urbanization. An excellent analysis by Commander and Peek of 
these changes through the early 1980s for the Sierra provides the basis for much 
of the following discussion. Two interrelated factors impacted directly on rural 
labor in their analysis. First, the import substitution model of development led to 
rapid urban growth and rapidly expanding demand for wage goods, especially food. 
The land reform of 1964 was implemented as part of the overall development model, 
in an attempt to increase agricultural productivity and production of food and fiber 
for the burgeoning population. Second, the petroleum boom of the 1970s provided 
windfall gains to fuel the import substitution industrialization process and resulted 
in average growth of 8.2 percent annually between 1965-1981 and accelerated urban 
growth. 

These two environmental factors had two principal effects on agriculture. 
First, they resulted in greatly increased demand for food and fiber in the 
burgeoning and newly prosperous urban centers. Agriculture generally became 
more commercial among all farm sizes, both because of the prod of expropriation 
and because of rapidly expanding demand. A large share of small farms shifted 
from subsistence to commercial production, with even the smallest marketing the 
largest share of their production (MAG and ORSTOM). Second, demand for unskilled 
labor increased rapidly in urban centers, especially in the construction and 
services sectors. This resulted in greatly increased rural to urban migration and 
rising rural wages. 

The ensuing commercialization of agriculture and the rapid emigration 
substantially altered the use of labor in agricultural production. In essence, the 
rural areas of Ecuador were faced with a growing labor shortage during the 
petroleum boom of the 1970s and responded by economizing the use of labor. Large 
farms substituted temporary labor for permanent labor as they moved from 
traditional hacienda agriculture toward commercial farming. This was done to 
reduce labor costs and reflected the increasing demand for seasonal labor. The 
rising cost of labor, along with subsidies to capital resulted in labor-saving 
technical changes and shifts to less labor intensive enterprises, such as pastures 
and dairying. 

Labor use on smaller farms also was substantially modified. Farmers 
simultaneously faced rapidly growing urban markets for their produce and 
lucrative off-farm employment opportunities for excess family labor, especially in 
urban areas. They responded by shifting from subsistence to commercial farming 
and by hiring temporary labor, instead of utilizing traditional labor exchanges, so 
that family members could seek higher-paying off-farm employment. The exodus 
of rural people who were engaged primarily in subsistence agriculture has been 
amply documented (CONADE and UNFPA; Whitaker and Alzamora). One result has 
been the Increasing involvement of women, the aged and children in family labor 
in small farm agriculture, as men, and younger women emigrated to urban areas. 
Also, the phenomena of circulation of rural people between urban employment and 
rural homes has increased substantiaily, in part from heavy subsidies to 
transportation (see Chapter 10). 

The net effect of greatly increased demF:nd for food and for labor was to 
create a new class of part-time farmers, as farmers with small holdings 
commercialized their agriculture and sought off-farm employment in order to 
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maximize family incomes. Smaller farmers derived the majority of their family
income from off-farm sources in the mid-1970s (Vos Table 20). And the smallest 
farmers earned higher family incomes than farmers with small to medium-sized 
holdings (Vos Table 9).

The recession of the 1980s probably has substantially worsened the situation 
for the small-farm sector. Demand for wage goods has not expanded nearly as 
rapidly as in the 1970s and growth in the urban economy has been nearly stagnant, 
with much more limited employment growth. While no data are at hand, it Is likely 
that much of the gains of smaller farmers have been eroded. While agriculture has 
grown rapidly since 1984, it had moved to a more capital 'ntenslve structure and 
likely has had a low employment elasticity during the last decade. 

VII. Sunmar-y and Ccrncl usicns 

Ecuador's population more than tripled since 1950 to 10.8 million in 1990, 
growing at an average rate of 3 percent annually for the period. The population
is projected to continue to grow at 2.6 percent for the next decade and reach 
nearly 14.0 million in the year 2000. The urban population has exploded due to 
high levels of net rural to urban migration. The rural population of Ecuador still 
is growing in absolute terms but the rate of growth has been nearly static, 
especially in the Costa. Also, the population of the Costa has increased faster than 
the Sierra and now is Ecuador's most populous region. The Oriente is the fastest 
growing region albeit on a very small base. These demographic patterns have been 
heavily affected and conditioned by macroeconomic and sectoral development 
policies which subsidized industry and urban development at the expense of 
agriculture and rural areas. In turn, demographic changes also have affected the 
location of enterprises of the various sectors of the economy and associated 
patterns economic development and employment, in a recursive process. 

The labor force of Ecuador is growing even faster than the population and 
will add an average of 135,000 new job-seekers to the labor market each year 
during the 1990s. The rapid rate of growth of the labor force is conditioned by 
two factors: the relatively rapid increase of the population of working age and the 
increasing participation rates especially among urban women. This rapid rate of 
growth in the economically active population is expected to continue for at least the 
next decade. 

The most serious labor pr-oblem is hidden underemployment, with 21.3 percent
of the labor force trapped in low-productivity jobs, at wages below the minimum, 
with no clear path to better employment opportunities. Open unemployment rates 
are relatively low, at about 7.8 percent of the labor force but have beer increasing.
Open underemployment, where people work less hours than desired, also is very 
low. 

Labor markets functioned quite efficiently between 1974 and 1982, both 
between sectors and between rural and urban areas. They transferred substantial 
numbers of workers from lower-paying agricultural employment to higher-paying 
jobs in other sector,. Moreover, the major share of these movements were from 
rural to urban areas. As a result, agricultural labor productivity converged with 
most of the other economic sectors, as did rural and urban labor productivity. 
Employment actually declined absolutely In the agricultural sector between 1974 and 
1982. Employment in the industrial sector increased but was highly constrained by
the capital intensive nature of the import-substitution industrialization process. 
Most new jobs were jenerated in the rest of the economy, especially in the services 
sector in urban areas. These jobs were usually low-paying and required minimal 
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skills. 
These data cast doubt on intuitive arguments that segmentation of the labor

market is a major employment problem. They suggest the best way to improve the 
wellbeing of poor people is to substantially increase investments in human capital
through primary and secondary education and special skills so that upward mobility
is enhanced. They also make the revision of macroeconomic policies and prices 
more urgent in order to accelerate the rate of economic growth by exploiting
Ecuador's comparative advantages in the emerging international economic system.

The principal employment problem is based in unnecessarily low growth rates
inherent in Ecuador's internally oriented development model of the last three 
decades. At the same time, the labor code probably contributes to capital-intensive
investments throughout the economy and may introduce some degree of market 
segmentation in the productive economic sectors where labor unions are strong.
There is some indication that labor markets are segmented in the public sector for 
low-skill workers. To the extent market segmentation exists, revision of the labor 
code to allow for greater competition will result in increased employment and more 
efficient production. 

But the primary problem is to get the economy growing a quickly as possible
through a more outward-oriented macroeconomic policy matrix and greater
invesGifients in human capital. The labor market, per se, appears to be making
reasonably strong contribution to development by mobilizing labor and moving it 
to its highest-paying alternatives, given the skill level of the labor force. The
labor market could benefit from investments to facilitate the matching of people
with jobs, such as employment services. Also, modification of the ponderous labor 
code would undoubtedly result in increased employment and more rapid economic 
growth. These latter reforms are likely to be very difficult, politically and will not 
result in significant gains, if more rapid and sustained economic growth is not 
realized. 
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NOTES
 

1. This section is based primarily or, Whitaker and Alzamora which contains a more 
detailed analysis of various census data and projections and detailed data tables. 
Also see CONADE and UNFPA (National Development Council and United Nations Fund 
for Population Activities) for an excellent, detailed analysis of the demographic and 
socioeconomic implications of the four censuses of population. 

2. CONADE and UNFPA (pp. 1-2) estimate the omissions at 4.3 percent in 1950; 5.9 
percent in 1962; 4.3 percent in 1974 and 7.6 percent in 1982. 

3. All official data, including the censuses and projections of population, are 
presented for four major geo-political regions with the same names as the major 
geographic regions but defined in terms of groupings of provinces rather than by 
strictly geographic criteria (see Note 2, Chapter 2). The four geo-polltical regions 
are comprised as follows: the Sierra (Car-chi, Imbabura, Pichincha, Cotopaxi,
Tungurahua, Bolivar, Chimborazo, Cahar, Azuay and Loj& provinces); the Costa 
(Esmeraldas, Manabi, Los Rios, Guayas and El Oro provinces); the Orlente (Napo,
Pastaza, Morona Santiago and Zamora Chinchipe provinces); and the GalApagos 
Islands and other small areas (Gaipagos province and undefined border areas with 
Peru). Each of the four geo-political regions corresponds roughly to the four main 
geographic regions, consistent with common usage in Ecuador. 

4. The data for 1950, 1962, 1974 and 1982 for the analyses of changes in various 
aspects of population in the rest of this section are from the unadjusted census 
data because adjustments and projections were not made for the population subsets 
being analyzed. Thus, growth rates for the global population calculated from the 
unadjusted data are slightly different from those based on the adjusted data but 
reveal the same general trends. 

5. Urban population is defined in the Censuses, and in the INEC projections as the 
population of capital cities of provinces, plus the population of county seats 
(cabeceras) of cantons (cantones). Each canron is divided into one urban parish 
(parroqUia) and several rural parishes. Each provincial capital, and county seat 
is located in an urban parish which may contain a rural area outside the city, but 
inside the boundary of the urban parish, referred to in the census as the 
periphery (periferia). The rural population is defined as the population of the 
rural parishes in a canton, plus the population of the periphery of the urban 
parish, summed for all cantones. These geo-political criteria result in some very
small county seats of less than 1,000 people being counted as urban, while some 
fairly !arge urban cities of more than 20,000 people are counted as rural because 
they are in a rural parish. The net effect appears not to bias total estimates of 
rural and urban population although estimates for cantons may be distorted 
(CONADE and UNFPA pp. 217, 223-24). 

6. This estimate assumes rural and urban population both grew at 2.53 percent 
between 1974 and 1982 (the average rate for Ecuador based on the original census 
data). If so, the rural population in 1982 would have been 631,567 larger than It 
was (or alternatively, the urban population would have been 633,593 smaller than 
it was) with rural to urban migration and reclassification accounting for the 
difference. The estimate of 632,625 is the average of these two data. 
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7. The net effects of rural and urban migration calculated from 1982 census data
 
on "last migratory movement" are not as great as those made above. 
The data on
 
"last migratory movement" indicate a net rural to urban migration of about 
227,000 people. However, this data is only for the last migratory movement of

those enumerated in the 
1982 census and not for all rural to urban migration

between 1974 and 1982.
 

8. See Guti6rrez (1984b) for a more detailed analysis of the labor force 
participation rates. 

9. Data are for the population 15 years of age and older, as corrected data were 
not available for the census definition of the EAP--people age 12 and older. 

10. Fletcher, Marquez and Sarfaty report a calculation from secondary data of a 
national unemployment rate of 12 percent by the National Development Council 
(CONADE). They argue convincingly that this rate is too high because of flawed 
methodology and because rural unemployment tends to be lower than the urban 
rate. The INEM estimate of 7.2 percent for the three principal cities suggests
strongly that the national rate is not any greater. 

11. Data are not available to separate employment in government services ;rom 
household services. 

12. See Fletcher, Marquez and Sarfaty for a more detailed analysis of problems in 
defining and measuring hidden underemployment in Ecuador. 

13. See Fletcher, Marquez and Sarfaty for a brief review of the literature In the 
context of Ecuador. 

14. The case of segmentation for higher skill workers is not as clear. Salaries 
appear to be higher in the private sector, but jobs are limited relative to public 
sector employment. Many public sector professionals have other employment or 
businesses in order to augment their low salaries. 

15. Many analysts assume services, or the even more aggregate tertiary sector 
to be the sector of employment of las'k resort and typify it as employing the lowest
skill laborers and comprising the informal sector (see e.g., Fletcher, Marquez and 
Sarfaty pp. 17-18). 

16. GDP per capita in 1982 for government services was S/.44,959 and was only
S/.31,572 for household services. 

17. Unadjusted census data were utilized since corrected data do not provide the 
breakdown by rural and urban areas for 1974 and these data are required for the 
analysis of changes in GDP per capita in rural urban areas whichand follows. 
Consequently, these data are not strictly comparable with those for EAP from the 
corrected censuses cited above. 

18. This does not necessarily mean that the place of employment was located In 
rural areas, although there is probably a -+rong correlation. What Is significant
is that at, important share of the EAP who live In rural areas are productively
employed in nonagricultural pursuits.' 
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CHAPTER 

E 
PRODUCTION AGRICULTURE:
 

NATURE
 

AND CHARACTERISTICS
 

MORRIS D. WHITAKER AND JAIME ALZAMORA
 

I. Intrcodluctio~n 

Agricultural production in Ecuador is highly varied both with respect to the 
technologies utilized and the crops and livestock produced. The country has a 
large number of distinct agro-ecolog;cal zones and numerous mlcroclimatic areas 
and is capable of producing a wide range of tropical, subtropical and temperate
zone agricu.'ltural products (see Chapter 4). There are a variety of enterprise 
combinations and technologies utilized in the production of each of the major crops 
and livestock. Techniques of production range from centuries-old farming systems 
based on animal power and internal generation of inputs to modern agriculture 
utilizing mainly industrial inputs such as machinery and fertilizers in combination 
with high-yielding varieties to e'oploitative slash and burn agriculture in new
lands areas. 

Sierra crops and livestock, comprised of tubers, legumes, soft corn, small 
grains, vegetables, fruits and dairy cattle have traditionally been utilized almost 
exclusively for internal consumption. I hese products are produced in a tem:',erate 
climate largely on smaller farms ranging up to 10 hectares which account fo:- most 
of the farmland, with larger farms usually involved in dairy production. Crops and 
livestock produced in the Costa provide an important component of the diet 
especially rice, sugar, plantains, vegetablK oils and beef, while hard corn and 
soybean meal are utilized by the broiler industry. The Costa also produces major 
export crops of bananas, coffee, cacao and pond-raised shrimp, which collectively 
accounted for over half of all foreign exchange earnings in recent years (see 
Chapter 3). In contrast to the Sierra, Costa crops are produced in a tropical or 
subtropical climate on relatively large farms of 50 to 100 hectares or more, 
eGpecially the cereals. The Oriente also produces coffee, African oil palm, livestock 
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and other subtropical and tropical crops. Except for African oil palm, the Oriente 
crops and livestock are relatively unimportant in total agricultural production, 
although coffee and livestock are becoming more important. The term "Costa 
crops," as i: Is used throughout the rest of this chapter, refers to crops produced 
in the Costa and in the Oriente. 

Average productivity is relatively low both for land and labor, as use of 
modern technologies and inputs are quite limited. Average yields for most crops 
are less thein the average for South America, reflecting the limited extent that 
improved varieties, fertilizers, irrigation and other complementary inputs are 
utilized. Wages In agriculture are relatively low, because of the low ploductivity 
of labor (see Chapter 5). The low levels of productivity are caused generally by 
limited investments in a science-base for agriculture to produce flows of new 
technical knowledge and in human capital at all levels (see Chapter 12). 

The analysis of production agriculture is constrained by two data 
deficiencies. Flrct, 1986-1988 data for cropland and yields are not comparable with 
the pre-1986 data series because of a change in the methodology for collecting crop
production data after 1985. Second, there is not a series of reliable data for 
livestock numbers and censu., data for 1954 and 1974 are not strictly comparable 
to the data that do exist. 

This chapter describes and analyzes the production milieu in Ecuadorian 
agriculture and its evolution since 1965. Section II examines the current structure 
of production agriculture based on the farmgate value of production, while Section 
III considers trends in the production of the principal crops. The relative 
importance of technical changes and of changes in land area in explaining changes
in crop production is analyzed in Section IV. Section V presents data on livestock, 
poultry and shrimp production, while Section VI analyzes the use of modern factors 
of production in Ecuadorian agriculture. Section VII presents conclusions 
regarding the causes cf major changes in crop and livestock production and 
associated factor use during the last two decades. Section VIII considers the 
implications of the findings for the future. 

II. The Structur-e 
Ag ri ca 

cf 
Itu re 

Prcductico>n 

The structure of production agriculture, as measured by the current 
farmgate value of various products, changed substantially between 1971 and 1988 
(Table 6.1, Appendix Table 6.1). Farmgate value for each crop and livestock 
product was determined from the prici received by the farmer and level of 
production. Current *rices were used instead of constant prices In order to 
account for the importance of changing relative prices as well as changes in 
production in determining changes in the relative importance of each product in 
the agricultural economy. 

Milk was the most important product in 1988, maintaining its number one 
position since 1971. Shrimp was in second place, jumping from 15th place in 1971. 
Moreover, almost all the 1971 production was wild shrimp, while most of 1988 shrimp
production was pond-raised. Rice occupied 3rd place in 1988, Increasing rapidly 
in relative importance from 11th place in 1971. The three export crops, bananas, 
cacao and coffee maintained their importance in the top ten crops, although their 
ranking shifted as world prices varied and o.her domestic crops Increased in value. 
Beef was the 6th most important product in 1988 falling from 3rd place In 1971. 
Chicken and African palm oil both became much more important, with chicken 
moving up quickly from leth to 8th place and African palm oil coming from relative 
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Table 6.1 Faragate Valua and Rank for Principal Crops and Livestock, 1988, 1982, 1978 and 1971
 
(millions of current sucres) 

Product 1988 1982 1978 1971
 

Value Rank Value Rank Value Rank Value Rank 

1. liLlk A 70,703.96 1 8,002.90 1 4,067.51 1 1,112.64 1
 
2. Shrimp 58,019.06 2 2,670.30 10 295.61) 21 253.15 15
 
3. Paddy Rice 50,866.90 3 2,690.45 9 1,171.04 9 396.94 
 11
 
4. Bananas(Export) 50,593.87 4 3,602.55 5 2,305.89 
 ,1 1,106.01 2
 
5. Cacao 33,496.74 5 3,971.07 4 4,006.93 2 570.63 8
 
6. Beef 	 32,443.98 6 4,386.08 3 1,300.88 8 989.07 3
 
7. Coffee 28,088.19 7 2,826.80 7 2,571.98 3 621.74 7
 
8. Chicken b 27,283.78 8 5,446.04 2 1,589.90 
 5 243.25 16
 
9. African Palm oil 21.842.46 9 1,206.15 15 356.87 18 24.56 36
 

10. Potatoes 19,396.34 10 2,769.19 8 1,427.55 6 722.49 5
 

11. Hard Corn 18,151.35 11 1,739.55 11 616.89 14 278.72 13
 
12. Eggs 	 17,833.49 12 2,833.97 6 1,301.25 7 242.05 17
 
13. Plantains 11,767,91 13 1,341.27 14 820.41 11 257.06 14
 
14. Soybeans 9,970 02 14 385.41 
 25 248.92 24 4.26 44
 
15. Pork 	 9,132.79 15 1,445.59 13 530,80 15 655.27
 
16. Soft Corn 3,583.14 16 589.56 22 257.66 23 
 567.50 9
 
17. Watermelon 7,184.35 17 145.33 37 
 114.05 34 21.08 40
 
18. Sugercane 6,699.63 18 962.27 
 16 737.80 13 449.29 10
 
19. Tomatoes 6,630.46 19 397.59 24 174.55 26 71.92 30
 
20. Baranas(Domestic) 6,101.86 20 878.37 17 
 765.50 12 739.79 4
 

21. Beans 	 6,034.01 21 766.85 19 274.94 
 22 154.86 22
 
22. Manila Hemp 5,788.60 22 172.10 34 152.22 
 30 	 22.68 39
 
23. Cotton 4,287.29 23 333.01 27 301.61 20 
 42.44 31
 
24. Cassava 3,406.05 24 706.29 20 386.35 
 17 289.54 12
 
25. Onions 3,268.42 25 612.13 21 146.64 32 159,24 20
 
26. Barley 2,967.89 26 231.00 30 112.2S 35 155.97 21
 
27. Wheat 	 2,038.66 27 282.42 28 131 .51 
 33 172.93 18
 
28. Oranges 1,805.09 28 1,466.44 12 9",1.80 10 122.52 23
 
29. Peanuts 1,488.52 29 149.82 36 176.68 25 79.95 26
 
30. Apples 1,410.49 30 431.14 23 305.20 19 
 40.57 32
 

31. Naranjillas 1,166.52 31 230.32 31 157,51 29 78.01 
 27
 
32. Pineapples 1,030.27 32 841.01 18 434.96 
 U 	 87.09 24
 
33. Tangerines 853.38 33 265.24 29 149.71 31 24.04 
 37
 
34. Avocados 806.06 34 357.73 26 163.54 27 36.11 
 34
 
35. Peaches 	 638.88 35 55.91 41 26.31 42 
 9.75 41
 
36. Lemons 	 637.94 162.84
36 	 35 51.85 38 22.74 38
 
37. Peas 	 561.63 37 180.77 32 59.67 37 86.76 25
 
38. Garlic 	 537.42 38 104.93 38 32.05 40 40.23 
 33
 
39. Broad beans 533.13 39 82.32 40 27.13 
 41 	 34.41 35
 
40. Sheep 	 486.10 40 
 172.92 33 63.96 36 160.41 19
 
41. Lentils 	 230.35 41 23.38 43 7.63 43 
 9.08 42
 
42. Cabbase 	 211.24 87.71 160.67
42 	 39 28 75.35 29
 
43. Sweet potatoes 113.05 43 24.50 42 6.28 44 8.35 43
 
44. Castor oil 
 59.49 44 22.23 44 44.35 39 76.52 28
 

Source: 	Prices: Appendix Table 6.1; Crop production: Appendix Table 6.2; Livestock, poultry

and shrimp production: Tables 6.12 and 6.14.
 

a Whole Shrimp production for 1988 and 1982 was converted to shrimp tailsusing the factor
 
1.73, since only prices of shrimp tails were avail;.ble P.iter 1979.
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obscurity in 36th place in 1971 to 9th place in 1988. Potatoes rounded out the top 
ten products in 1988, but had slipped substantially from 5th place in 1971. 

Other major changes in rank include eggs, soybeans, watermelons, tomatoes 
and manila hemp which all jumped substantially. Several products declined rapidly 
in relative importance between 1971 and 1988. Included are pork, soft corn, 
sugarcan domestic bananas, cassava, wheat, barley, oranges, peas, and castor oil. 

These data expose some important myths about the relative importance of 
various crops and livestock products. Most probably would not guess that milk is 
as Important as it is. Some products which are considered to be relatively
Important by many observers, such as wheat and barley, were relatively 
unimportant in 1971 anG are even less so in 1988. In contrast, crops and products 
which are not usually considered to be very important, such as eggs, plantains, 
watermelons, tomatoes, domestic bananas, dry beans, cassava and onions all are 
more Important than wheat and barley. Sheep, which often are perceived as 
relatively important, were in 40th place. The magnitude of these differences is 
substantial. For example. eggs were 8.7 times more valuabie than barley while 
waterme!ons were 3.5 times more valuable than wheat in 1988. 

There was a substantial decline in the farmgate valye of Sierra crops relative 
to those of the Costa between 1971 and 1988 (Table 6.2).' Sierra crops accounted 
for 31.5 percent of the total farmgate value of production in 1971; this had declined 

Table 6.2 Comparison of Farmgate Value of Sierra and Costa Crops, 1988, 1982, 1978 and 1971
 
(millions of current s!cres)
 

Crop i386 1982 1978 1971 

Value Share(%) Value Sharei%) Value Share(%) Value bnare(%) 

Total 319,247.62 100.0 31,095.66 100.0 19,784.36 100.0 7,661.13 100.0 

Sierra Crops t 55,014.64 17.2 7,202.96 23.2 3,438.55 17.4 2,41!.11 31.5 

Costa Crops 264,232.97 82.8 23,892.71 76.8 16,345.81 82.6 5,245.95 68.5 

Source: Table 6.1.
 

a
Sierra crops includes: Potatoes, Soft corn, Tomaoes, Beans, Onions, Barley, Wheat, Apples, Naranjilla,

Avocados, Peaches, Peas, Garlic, Broad beans, Lentils, Cabbage from Table 6.. The balance of 21 crops from
 
Table 6.1 are classified Fs Costa. 

to only 17.2 percent in 1988. The rapid decrease in the relative importance of 
Sierra crops resuited from major crop diversification programs and subsidies 
focused mainly on Costa crops which grew at rapid rates while Sierra crop 
production declined in most cases. 

III. Trernds In Crcp Prductcrio 

Analyses of trends in crop production, yields and area are complicated by 
a change in statistical methodology after 1985. Gathering and publication of official 
production statistics were the responsibility of the Ministry of Agriculture (MAG)
through 1985 (HAG 19(5-1985). Offik,.als of MAG located In the various cantones 
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(counties) made estimates of area planted, area harvested, yields and production, 
on the basis of field surveys and interviews with knowledgeable people. Theseestimates then were aggregated and published. The National Institute of Statistics 
and Census (INEC) established the National System of Agricultural Statistics (SEAN)and changed the methodology to area sample frames of yields and area for 1986 and
later (INEC/SEAN). Thus, production, area arid yield data for 1986-1988 are not
strictly comparable with earlier years (Appendix Tables 6.2, 6.3 and 6.4). The
analyses of crop production which follow in this section and Section IV utilize data
through 1985 in order not to confound the results with a different data series for 
the three most recent years.

There is a significant disparity between the two data sets for yields and area
while the production data appear more consisuLnt. Yields fell substantially whileharvested area increased fnr most crops between 1985 (the last year of NAG data)
and 1986 (the first year OT INEC/SEAN data). For example, the NAG data show
harvested cropland of 1,730,540 hectares for 1985 while INEC/SEAN data indicated
2,238,920 hectares for 1986, or 29 percent greater. While some of this gap may be
due to expansion cropland between 1985 and 1986, it also suggests that '-IAG data
probably underestimated 1985 harvested area while overestimating yield,,,. The net
result of greater land area and lower yields in the 1986 SEAN data was a change
in production for most crops between 1985 and 1986 that appears to be more in line 
with trends in the 3,irlier MAG data series. 

There is a markedly different pattern of changes in production of -osta ascompred to Sierra cropF betwe n the annual averages of 1965-1969 and 1980-1985 
(Table 6.3, Appendix Table 6.2). Production increased rapidly for almost all the
Costa crops, while it fell at relatively high rates for all the Sierra crops except for 
a few minor fruits and vegetables.: A variety of factors which contributed to this 
pattern, includbng the macroeconomic policy matrix, sectoral policies and consumer 
subsidies, are discussed in Section VII. 

Growth ;n production of wosta crops between 1965 and 1985 was led by
soybeans and African oil p.alm fruit at very high annual average rates of 39.9 and
28.6 percent, respectively. Hard corn, plantains ard rice production increased atrelatively high rates of 4.9, 4.4 and 3.3 percent, well ahead of the rate of population
growth. Production of cacao and coffee increased at 2.6 and 2.0 percent,
respectivey, while cotton production increased by 1.3 percent. Production of
manila hemp, tangerines, watermelons, oranges, and pineapples also increased at
:'apid rates. Banana production fell by 2.4 percent annually as excess capacity was
r,idu-e'd, while large decreases in castor bean production of 13.0 percent pe," year
resulted from development of synthetic substitutes in "ie International market.
Modest decreases in sugarcane production reflect the cost-price squeeze suffered
by this Industry and the relative profitability of other Costa crops. Cassava
production, principally a subsistence crop, also fell, as did several minor crops.

Production of all the major Sierra crops fell at fairly rapid rates, with wheat,
barley and most legumes falling at rates ranging from 6.2 to 9.1 percent per year,
on average, between 1965 and 1985. Production of potatoes and dry beans both
fell, substantially Only minorbut at lower rates. a few fruits and tomatoes
experienced Increases in production. The Sierra did experience rapid growth in
livestock production, espe'ially in dairy cattle, croplandas was shifted into 
improved pastures (see Section V). 
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Table 6.3 Crop Production-, Annual Averages, 1965-1969 aiid 1980-1985;
 
and Growth Rates, 1965-1985
 

Crop Production (metric tons) Annual 
Growth 

1965-69 1980-85 a Change Rates(X) 

Costa Crops 

1. Soybeans 218 42,908 42,690 39.9 
2. African oil palm C 
3. Manila Hemp 

6,998 
242 

336,890 
11,154 

329,892 
10,912 

28.6 
25.0 

4. Tangerines
5. Watermelon 

11,310 
10,170 

32,922 
28,370 

21,612 
18,200 

8.3 
7.5 

6. Oranges 162,372 412,378 250,006 6.2 
7. Hard Corn 114,098 250,064 135,966 4.9 
A Plantains 417,708 791,078 373,370 4.4 
9. Pineapples 56,986 109,414 52,428 4.0 

10. Paddy Rice 227,702 406,772 179,070 3.3 
11. Cacao 51,164 89,612 38,448 2.5 
12. Coffee 261,440 383,508 122,068 2.0 
13. Cotton 16,544 26,722 10,178 1.3 
14. Peanuts 8,672 9,080 408 -0.7 
15. Lemons 21,367 17,748 -3,616 -0.7 
16. Sugarcane 7,921,094 5,993,118 -1,927,976 -1.3 
17. Cassava 263,362 223,612 -39,750 -2.2 
18. Bananas 2,619,204 1,984,980 -634,224 -2.4 
19. Sweet Potatoes 8,418 5,346 -3,072 -3.0 
20. Castor Beans 21,826 3,222 -18,604 -13.0 

Sierra Crops 

1. Apples 3,056 31,752 28,696 17.4 
2. Tomatoes 23,618 49,186 25,568 4.6 
3. Avocados 25,778 30,336 4,558 1.8 
4. Peaches 2,710 3,108 398 0.9 
5. Potatoes 420,808 388,796 -32,012 -1.3 
6. Beans 35,870 27,098 -8,772 -2.3 
7. Garlic 3,664 2,440 -1,224 -3.9 
8. Soft Corn 74,380 48,162 -26,218 -3.9 
9. Onions 97,996 44,020 -53,976 -5.3 

10. Wheat 76,504 30,940 -45,564 -6.2 
11. Cabbage 77,856 26,098 -51,758 -6.8 
12. Peas 17,480 6,388 -11,092 -7.2 
13. Lentils 1,096 404 -692 -7.3 
14. Naranjillas 47,462 12,446 -35,016 -7.3 
15. Barley 81,074 27,708 -53,366 -7.5 
16. Broad Beans J ,892 4,550 -14,342 -9.1 

Source: Appendix Table F.2. 

£ 	 Data for 1983 are excluded from the average because of 
extremely bad weather which caused abnormally low production.

h See Note 6. 
C Palm fruit. 
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IV. 	 ScLur-ces c-f Grcwth In Crcp 
P rod uLctIcln 

Ecuador has been blessed with abundant land resources and it is commonly
accepted that most increases in agricultural production during the last few decades 
have been due to expansion of the land base. As a corollary, it also is widely
believed that expansion of the agricultural frontier can serve as the primary means 
of meeting Ecuador's food and fiber needs well into the 21st century. In fact, only
limited potential exists for expanding land area under cultivation as all of the good,
arable land now is in use (see Chapter 4). Production Is expanding onto more 
marginal lands in terms of location and quality and increasingly higher social and 
private costs must be incurred to bring them into production. Expansion of 
agriculture onto the fragile soils of the Oriente and Northwestern Ecuador is a case 
in point. 

Laud unz-ideri CtiLt ivat icjn
 

Total land in agricultural r.roduction, including harvested cropland and 
improved pastures, nearly doubled in the last two decades. Such lands grew from 
an annual average of 3.5 million hectares during 1965-1969 to 5.9 million hectares 
during 1980-1985, an average annual rate of 3.6 percent per year (Table 6.4, 
Appendix Table 6.3). Harvested cropland decreased by 187,284 hectares for the 
same period to 1.6 million hectares, while land in principal crops fell by 192,124
hectares. Thus, all the increase in land in agricultural production was due to 

Table 6.4 Harvested Cropland and Pastures, Annual Averages, 1965-1969
 

and 1980-1985; and 	Growth Rates, 1965-1985
 

Class of Land 	 Area (hectares) Annual
 -------- ------- ---- --- Griwth 
1965-69 1980-8 5a Change Rates (W) 

A. Cropland 	 1,788,138 1,600,854 -187,284 -0.8
 

1. Principal Crops 1,737,712 1,545,588 -192,124 -0.9
 

2. Other Crops 	 50,426 55,266 4,840 0.4
 

B. Pastures (Total) 1,718,946 4,292,830 2,573,884 6.2
 

C. Total Agricultural Land 3,507,084 5,893,684 2,386,600 3.6
 

Source: Appendix Table 6.3.
 
a 
Data for 1983 are excluded from the average because of extremely bad
 

b weather which caused abnormally low production.

See Note 6.
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increases in pastures, which grew at an annual average rate of 6.2 percent. The 
aggregate decrease In harvestd cropland masks important shifts in land devoted 
to individual crops (Table 6.5). Costa crops, defined to include those produced in 

Table 6.5 	 Harvested Area of Principal Crops Classified by

Reg ion and Direction of Change, Annual Averages,

19 5-1969 and 1980-1985 


Area/Crop 


A. Total 


B. 	Costa Decrease 

1. 	Bananas 

2. 	Castor Beans 

3. Sugarcane 

4. 	Cotton 

5. 	Cassava 

6. 	Peanuts 

7. 	Sweet Potatoes 


C. 	Costa Increase 

1. 	Coffee 

2. 	Rice 

3. Plantains 

4. African 	oil 

5. Soybeans 

6. Fruits b 

7. Hard Corn 

8. 	Cacao 

9. 	Manila Hemp 


D. Net Costa 


E. Sierra Decrease 

1. 	Barley 

2. Soft Corn 

3. Legumes

4. 	Wheat 

5. Potatoes 

6. 	Vegetables C 

7. Fruits d 


F. Sier'a Increase 

1. Fruits * 

2. Tomatoes 


G. 	Net Sierra 


1965-69 


1,737,712 


394,774 

197,000 

21,582 


108,856 

23,524 

28 942 

12,142 

2,728 


771,332 

199,538 

106,096 

37,720 


palm 1,642 

252 


15,288 

153,800 

256,672 


324 


1,166,106 


566,234 

140,996 

143,406 

143,316 

78,618 

45,522 

10,458 

3,918 


5,372 

3,490 

1,882 


571,606 


(hectares)
 

1980-85a Change
 

1,545,588 -192,124
 

215,650 -179,124
 
65,062 -131,938
 
3,576 -18,006
 

96,084 -12,772
 
17,470 -6,054
 
23,458 -5,484
 
9,068 -3,074
 

932 -1,796
 

1,095,524 324,192
 
340,546 141,008
 
135,718 29,622
 
67,176 29,456
 
28,380 26,738
 
26,076 25,824
 
36,414 21,126
 

172,786 18,986
 
273,742 17,070
 
14,686 14,362
 

1,311,174 145,068
 

225,166 -341,068
 
29,658 -111,338
 
57,156 -86,250
 
65,810 -77,506
 
28,992 -49,626
 
33,430 -12,092
 
6,930 -3,528
 
3,190 -728
 

9,248 3,876
 
6,124 2,634
 
3,124 1,242
 

234,414 	 -337,192
 

Source: Appendix Table 6.3,
 

a 	 Data for 1983 are excluded from the average because of
 
extremely bad weather which caused abnormally low
 
production.


b 	 Includes citrus, pineapple and watermelon. 
C 	 Includes garlic, onions and cabbage. 
d 	 Includes peaches and naranjillas.
 

Includes avocados and apples.
 6 
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the Costa and Oriente, experienced a net increase ot 145,068 hectares between the 
annual average of 1965-1969 and 1980-1985. There was a decline of 179,124 hectares 
in seven costa crops, led by a fall in bananas of i31,938 hectares and a major
reduction of area In castor beans. Concomitantly, there was an increase of 324,192 
hectares in nine other costa crops, with coffee accounting for 43 percent of the 
increase and rice, plantains, African oil palm and soybeans accounting for another 
34 percent. Most of the increased area in coffee, cacao and rice was new lands, 
while increases in area in soybeans, hard corn, plantains, African oil palm and 
manila hemp were primarily on land previously in bananas and cotton. The balance 
of the land taken out of bananas, cotton and sugarcane was converted to improved 
pastures, roughly estimated at about 30,000 hectares. 

The harvested area in Sierra crops decreased on net by 337,192 hectares 
between 1965-1969 and 1980-1985, a decrease of 59 percent in two decades. Seven 
major crops or crop groups experienced decreases in land area totaling 341,068 
hectares. Over ono -third -f the total was due to decreases in barley, one-fourth 
each was due to decreases in soft corn and legumes, and most of the balance was 
due to decreases in wheat and potatoes. A small amount (3,876 hectares) of the 
lands taken out of the seven crop groups was shifted to the production of tomatoes 
and fruits. The balance of 337,192 hectares was converted to improved pastures
primarily for dairy production, was abandoned or used for seasonal grazing.

Area in pastures more than doubled during the last two decades, increasing
from an annual average of 1.7 million hectares in 1965-1969 to 4.3 million hectares 
in 1980-1985 (Table 6.6). Data for pastures are less reliable than those for crops
and the indicated changes should be interpreted more as general trends and 
magnitudes than as precise measures. Pastures in Sierra Provinces increased by 

TFable 6.6 	 Pasture Lands in Ecuador by Region, Annual
 
Averages, 1965-1969 and 1980-1985 (hectares)
 

Region/Year 	 1965-69 1980-85a Change
 

Ecuador (Total) 1,718,946 4,292,830 2,573,884
 

Sierra Provinces 955,456 1,838,194 882,718
 

Costa Provinces 516,500 2,033,630 1,517.130
 

Oriente Provinces 247,000 421,006 174,006
 

Source: Appendix Table 6.3.
 

a Data for 1983 are excluded from the average because
 

of extremely bad weather which caused abnormally low
 
production.
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about 900,000 hejtares, with almost 40 percent of this from lands taken from Sierra 
crop production. The balance is new pasture lands in the Western foothills and 
lowland areas of the Sierra Provinces such as in the Santo Domingo de los 

area.Colorados 
Pasture area in the Costa Provinces increase by 1.5 million hectares, with an 

estimated 30,000 of this from lands taken out of crop production and the balance 
from new lands brought into use as pastures. The Sierra Provinces had more than 
half of Ecuador's pastures during 1965-1969 and almost twice as much land In 
pastures as the Costa. By 1980-1985, however, Costa pastures had nearly 
quadrupled and the Costa surpassed the Sierra as the leading pasture region. 
Oriente pastures increased by about 175,000 hectares and nearly doubled with all 
of the increases in new lands. Data on Oriente pastures are considered to be less 
reliabie, with large year-to-year fluctuatiuns in data that are difficult to explain. 

Crop Yie*1dX 

Decreases in cropland have had a downward effect on agricultural production 
but this has been offset to some extent by increases in yields (Table 6.7, Appendix 
Table 6.4). There is a clear secular trend of increasing yields for all the major 
Costa crops, excepting coffee and sugarccne. African oil palm, bananas, soybeans 
and hard corn hai annual average in,.reases in yields between 1965 and 1985 of 7.5, 
5.3, 3.8, 3.5 percent, respectively, which are very high rates by any standard fo,
a two decade period. Cotton, cacao and rice also had respectable rates of growth 
in yields, ranging from 2.8 to 1.7 percent per year. Yields of plantains and cassava 
were stainant, while yields of sugarcane and castor beans fell modestly. Coffee 
and hemp were the only Costa crops to experience significant declines in yields of 
1.5 percent per year on average. Yields of watermelons increased rapidly, while 
citrus and pineapple yields fell modestly. 

All of the major Sierra crops also experienced increases in yields but the 
magnitude wdis less than for Costa crops. Soft corn, barley and lentils had the 
greatest rates of increase in yields at 3.0, 2.7 and 2.7 percent, respectively, which 
are relatively high for a two-decade period considering the limited investments In 
research and extension in Sierra crops. Yields grew for both potatoes and dry 
beans at the ,ate of 1.2 percent per year, while yi- ds of wheat and broad beans 
increased at about .5 percent per year. Only four Sierra crops (peas, onions, 
cabbage and naranjillas) experienced decreases in yields. 

Crop yields are relatively low in comparison to those in neighboring countries 
and to experiment station yields in Ecuador (see Chapter 12, Table 12.1). The 
modest successes to date and Ecuador's still relatively low yields and labor 
productivity, suggest significant opportunities to modernize technologies and 
thereby Increase land and labor productivity, farmers' incomes and agricultural 
production. 

Ezp.airing Chariges inri Prc>dcticri 

Changes in crop production can be conceptualized as resulting from: (a) 
changes in land area under cultivation; and (b) changes in technology which 
encompass increased use of modern factors of production, improvements to the land 
such as irrigation and leveling and use of better quality land. The following 
analysis demonstrates that technical changes explained an Important part of 
changes in production for many of Ecuador's crops over the last two decades and 
were more important than changes ir,land area for several principal crops. 
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Table 6.7 Crop Yields, Annual Averages, 1965-1969 and 1980-1985; and
 
Growth Rates, 1965-1985
 

Crop Yields (kilograms/hectare) Annual
 
Grqwth
 

1965-69 1980-85' Change Rates (%)
 

Costa Crops
 

1. African oil palm 

2. Waterv'elon 

3. Bananas 

4. Sweet Potatoes 

5. Soybeans 

6. Hard Corn 

7. Cotton 

8. Cacao 

9. Paddy Rice 

i0. Peanuts 

11. Plantains 

12. Cassava 

13. Sugarcane 

14. Castor Beans 

15. Lemons 

16. Tangerines 

17. Oranges 

18. Pineapples 

19. Coffee 

20. Manila Hemp 


Sierra Crops
 

1. Apples 

2. Soft Corn 

3. Barley 

4. Lentils 

5. Peaches 

6. Garlic 

7. Beans 

8. Potatoes 

9. Avocados 


10. Tomatoes 

11. Broad beans 

12. Wheat 

13. Peas 

14. Onions 

15. Cabbage 

.6. Naranjillas 


Source: Appendix Table 6.4.
 

4,012 11,750 7,738 7.5
 
6,504 13,664 7,160 6.7
 
13,359 30,445 17,087 5.3
 
3,135 5,745 2,610 4.2
 

870 1,632 763 3.8
 
774 1,453 679 3.5
 
719 1,434 714 2.8
 
200 325 125 1.8
 

2,179 3,005 826 1.7
 
736 968 232 1.3
 

11,116 11,773 657 0.1
 
9,049 9,545 496 -0.1
 

72,670 62,502 -10,168 -0.4
 
987 911 -75 -0.6
 

12,758 10,818 -1,940 -0.7
 
12,311 10,036 -2,275 -0.8
 
20,274 17,506 -2,768 -0.9
 
19,179 16,882 -2,296 -1.0
 
1,325 1,146 -179 -1.5
 

746 742 -4 -1.5
 

3,879 10,373 6,494 7.9
 
497 840 344 3.0
 
576 932 356 2.7
 
382 579 197 2.7
 

4,236 6,120 1,884 2.6
 
3,619 5,106 1,486 2.0
 

471 575 104 1.2
 
9,260 11,619 2,359 1.2
 
9,517 9,959 441 0.9
 

14,043 15,661 1,618 0.7
 
584 688 104 0.6
 
974 1,059 85 0.5
 
564 586 22 -0.2
 

14,008 8,840 -5,168 -2.7
 
35,483 17,914 -17,569 -4.1
 
14,389 4,571 -9,817 -6.0
 

a Data for 1983 are excluded from the average because of extremely bad
 
weather which caused abnormally low production.
 
See Note 5.
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The sources of change in production of various crops can be measured with 
a more formal accounting model. This model utilizes data for yields and land area 
for each crop to explain how changes in factor use have contributed to changes in 
production. It disaggregates the separate effects of changes in technology and in 
land area on changes in production. 

The basic logic of the model is to determine the changes in production from 
some base period that would have prevailed when holding yields or land area 
constant while letting the other vary. For example, the change in production due 
to changes in technology (as measured by yields) can be determined as follows. 
Production with land area of ar. initial period (A0 ) and yields of an end period (Yt) 
first Is calculated as AYt. Actual production with initial land area (A,) and initial 
yields (Y0 ; then is subtracted from the hypothetical production to measure the 
change in production due to changes in technology with land area held constant. 
The change in production due to changes in land area can be calculated in an 
analogous manner. 

The model permits the calculation of the relative importance of changes in: 
land area; yields; and the interaction between changes in land area and yields. A 
more detailed, and formal algebraic specification of the model is presented in 
Appendix I. The three elements of the model can be easily explained in graphic 
form (Figure 6.1). The rectangle OAoXOY 0 is production in the initial period (P0 ), and 
OAtXtYt is production in the end period (P). The rectangle AOAtZXO is the Increase 
in production from an increase in land area with yields held constant at Y0. The 

Fit 
xt 

Lro 

Initial ProductiOn 

AO At 

Figure 6.1 Sources of Growth in Crop Production
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rectangle YoXBY. is the increase in production due to an increase in yields, with 
land area held constant at A0. The rectangle X0ZX B is the increase in production
due to the interaction of increases in area and yields. Note that the graph
illustrates Increases in yields and area; any combination of changes in yields and 
area can be graphed in a similar manner. 

Average production, land area and yields for 1965-1969 and 1980-1985 were 
utilized to measure the relative importance -;f changes in each of the three 
components of the accounting model in explaining changes in production. 

R eah3ti I- f the AralysiE 

The results provide strong evidence that technical changes in agrictlture
have been relatively important for almost all crops. Technical improvements usually 
either contributed substantially to increases in production or cushioned decreases 
in production from reductions in land area (Table 6.8, Appendix Table 6.5). Results 
for three crops, which illustrate three different combinations of changes in yields 
and area, are explained in detail to facilitate interpretation. Included are: rice, 
which experienced increases in area and yields; soft corn, with decreases in area 
and increases in yields; and coffee with increases in area and decreases in yields. 

Paddy rice production increased by 176,662 metric tons between the average 
of 1965-1969 and 1980-1985.' Increases in land explained 64,558 metric tons of the 
total increase in production, with yields held constant in 1965-1969. Increases in 
yields (technical advances) explained 87,637 metric tons, with land held constant. 
The interaction of increases in yields and increases in land area explained another 
24,468 metric tons. 

Production of soft corn decreased by 23,180 metric tons. It 
would have fallen by 42,823 metric tons from decreased land area with yields held 
constant but increases in yields helped to cushion the effects of reductions in area. 
Production would have increased by 49,285 metric tons from increases in yields, 
with land area held constant in 1965-1969. But land area fell and the interaction 
of this decrease with increases in yields reduced the potential increase in 
production from increased yields by 29,642 metric tons. This is the foregone 
production that would have been realized at the higher yields if land area had not 
been reduced. 

Coffee production increased by 125,884 metric tons due completely to 
increases in land area as yields declined. Production would have increased by
186,831 metric tons from increases in land area with yields held constant at 1965
1969 levels. Decreases in yields resilted in a decrease in production of 35,711 
metric tons with land area held constant. But land area increased s, that the 
interaction of decreases in yields and increases in land area reduced the potential 
increase in production from increases in land area by another 25,236 metric tons. 
This is the foregone production from the increased land area that could have been 
realized if yields had not declined. 

Calculatirng the share of land area, yields and the interaction term in changes 
in production facilit..es interpretation of the results (Table 6.9.) For example,
paddy rice productic . increased by 176,662 metric tons or by 76.4 percent between 
1965-1969 and 1980. 985. Increases in land area explained 36.5 percent of the 
increase in paddy , ;e production, increases in yields explain 49.6 percent and the 
balance of 13.9 pet ent is explained by the interaction term. In the case of soft 
corn, production ft d by 23,180 metric tons, or by 32.6 percent. Decreases in land 
area explained 184.7 percent of the decrease in soft corn production, Increases in 
yields explained -212.6 percent and 127.9 percent is explained by the interaction 
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Tabie 6.8 Source of Changes in Crop Production Between the Annual Average
 
of 1965-1969 and 1Q80-1985 a (metric tons)
 

Crops Change Source of Change
 
in
 

Production Land Area Yield Interaction
 

Costa Crops
 

1. Hard corn 132,033 14,696 104,444 12,893 
2. Paddy Rice 176,662 64,558 87,637 24,468 
3. Cacao 37,659 3,414 32,109 2,135 
4. Plantains 371,550 327,432 24,773 19,345 
5. African oil palm 326,876 107,272 12,706 206,898 
6. Watermelon 17,937 3,031 11,570 3,336 
7. Soybeans 42,345 22,462 192 19,691 
8. Manila Hemp 10,653 10,718 -1 -64 
9. Tangerines 21,583 29,054 -2,102 -5,369 

10. Pineapples 50,531 65,246 -6,903 -7,812 
11. Oranges 238,524 302,128 -22,347 -41,256 
12. Coffee 125,884 186,831 -35,711 -25,236 
i3. Cotton 8.123 -4,355 16,803 -4,324 
14. Bananas -65u,843 -1,762,526 3,366,041 -2,254,359 
15. Cassava -37,994 -49,626 14,351 -2,719 
16. Sweet potatoes -3,198 -5,630 7,119 -4,687 
17. Peanuts "-159 -2,262 2,817 -713 
18. Gustor heans -18,040 -17,770 -1,628 1,358 
19. Lemons -3,283 -51 -3,240 8 
20. Sugarcane -1,905,123 -928,141 -1,106,848 129,866 

Sierra Crops
 

1. Tomatoeq 22,496 17,441 3,045 2,010
 
2. Apples 28,759 8,874 5,026 14,858
 
3. Avocados 4,644 3,z" 1,199 153
 
4. Peaches 407 -551 1,202 -245
 
5. Putatoes -33,101 -111,971 107,399 -28,528
 
6. Barley -53,524 -64,087 50,220 -39,657
 
7. Soft corn -23,180 -42,823 49,285 -29,642
 
8. Beans -9,254 -14,163 8,024 -3,115
 
9. Wheat -45,839 -48,316 6,718 -4,241
 

16. Broad beans -14,169 -14,858 3,338 -2,649
 
11. Garlic -1,717 -2,425 1,704 -396
 
12. Peas -10,884 -11,130 680 -434
 
13. Lentils -734 -869 585 -450
 
14. Naranjillas -34,934 -8,604 -32,200 5,871
 
15. Onions -55,646 -29,837 -36,817 11,008
 
16. Cabbage -51,482 -25,832 38,440 12,790
 

Source: Appendix Table 6.5 and accounting nodel in Appendix I.
 

a Data for 1983 are excluded from the average because of extremely bad
 

weather which caused abnormally low ritoductiun.
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Table 6.9 	 Share of Source of Changes in Crop Production Between the Average of
 
1965-1969 and 1980-1985 a
 

Crops Change in Production Source of Change (%) Total
 

Metric Tons Percent Land Area Yield Interaction (A)
 

Costa Crops

1. Hard corn 132,033 110.9 11.1 79.1 9.8 100
 
2. Paddy Rice 176,662 76.4 36.5 49.6 13.9 100
 
3. Cacao 	 37,659 73.4 9.1 85.3 5.7 100
 
4. Plantains 371,550 88.6 88.1 6.7 5.2 100
 
5. African oil palm 326,876 4,961.9 32.8 3.9 63.3 100
 
6. Watermelon 17,937 170.7 16.9 64.5 18.6 100
 
7. Soybeans 42,345 19,318.5 53.0 0.5 46.5 100
 
8. Manila Hemp 10,653 4,405.8 100.6 -0.0 -0.6 100
 
9. Tangerines 21,583 189.7 134.6 -9.7 -24.9 100
 

10. Pineapples 50,531 87.7 129.1 -13.7 -15.5 100
 
11. Oranges 238,524 145.7 126.7 -9.4 -17.3 100
 
12. Coffee 125,884 47.6 148.4 -28.4 -20.0 100
 
13. Cotton 	 8,123 48.0 -53.6 206.8 -53.2 100
 
14. Bananas -650,843 -24.7 270.8 -517.2 346.4 100
 
15. Cassava -37,994 -14.5 130.6 -37.8 7.2 100
 
16. Sweet potatoes -3,198 -37.4 176.1 -222.6 146.6 100
 
17. Peanuts 	 -159 -1.8 1,425.9 -1,775.4 449.5 100
 
18. Castor beans -18,040 -84.7 98.5 9.0 -7.5 100
 
19. Lemons 	 -3,283 -15.4 1.6 98.7 -0.2 100
 
20. Sugarcane -1,905,123 -24.1 48,7 58.1 -6.8 100
 

Sierra Crops
 
i. Tomatoes 22,496 85.1 77.5 13.5 8.9 100
 
2. Apples 28,759 958.0 30.9 17.5 51.7 100
 
3. Avocados 4,644 18.0 70.9 25.8 3.3 100
 
4. Peaches 	 407 15.0 -135.4 295.7 -60.3 100
 
5. Potatoes -33,101 -7.9 338.3 -324.5 86.2 100
 
6. Barley -53,524 -65.9 119.i -93.8 74.1 100
 
7. Soft corn -23,180 -32.6 184.7 -212.6 127.9 100
 
8. Beans 	 -9,254 -25.4 153.0 -86.7 33.7 100
 
9. Wheat -45,839 -59.9 105.4 -14.7 9.3 100
 

10. Broad beans -14,169 -75.7 104.9 -23.6 18.7 100
 
11. Garlic -1,717 -41.4 141.2 -99.2 58.0 100
 
12. Peas 	 -10,884 -62.5 102.3 -6.2 4.0 100
 
13. Lentils 	 -734 -65.0 118.3 -79.6 61.3 100
 
14. Naranjillas -34,934 -74.0 24.6 92.2 -16.8 100
 
i. Onions -55,646 -55.8 53.6 66.2 -19.8 100
 
16. Cabbage -51,482 -66.3 50.2 74.7 -24.8 100
 

Source: Table 6.8; Appendix Table 6.5.
 

Data for 1983 are excluded from the average because of extremely bad
 
weather which caused abnormally low production.
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term. In other words, decreases in soft corn production would have been 84.7 
percent greater than they actually were from decreases in land area and 27.9 
percent greater from decreases due to the interaction term, if 1 ot offset by 
increases in production of 112.6 percent due to increases in yields. 

Increases in yields explained the majority of increases in production of the 
important Costa crops of rice, hard corn and cacao and all the increase in 
production of cotton. Yields also were of major importance in cushioning and 
limiting decreases In the production of bananas as area declined substantially. 
Yield increases also limited the impact of reduced area on production of cassava, 
sweet potatoes and peanuts. Increases In land area were more important than 
increases in yields in explaining increases in production of plantains but yield 
increases still explained part of the increase. Increases in the production of coffee 
are explained by relatively large increases in land area, as yields declined. The 
implication is th-it production of coffee would have increased much more rapidly if 
yields could :Ave been sustained. Decreases in yields also contributed to 
decreased production of castor beans and sugarcane. 

Technical improvements also have been important in explaining changes in 
production in the Sierra. All of the principal Sierra crops experienced decreases 
in production between the annual average of 1965-1969 and 1980-1985 and most 
decreases were relatively large. The decreases In production of potatoes, barley, 
soft corn, beans and lentils would have been significantly greater if not tempered 
by relatively large increases in yields. Yields of wheat, broad beans and peas 
increased slightly and dampened somewhat the effects of decreases in land area. 

The effects of technical change on production also are captured in the 
interaction term, which generally reflects a significant role for technical change. 
For example, African oil palm and soybean production increased from large 
increases in both area and in yields, with an important share of the effect of such 
changes on production measured by che interaction term. Examination of the 
effects of yields alone would lead to the conclusion that increases in yields were 
not very important in explaining increases in either African oil palm or soybean 
production when, in fact, their production would be much lower in the absence of 
technical change. 

The interaction term is relatively large for almost all crops that experienced 
increases in area and yields (principally Costa crops) and clearly measures the 
joint effects of technical change and ,henges in land area. The interaction term 
also is relatively large for crops that experienced decreases in land area and 
increases in yields (mainly Sierra crops). The interaction term is measuring, in 
these cases, the foregone production that could have been realized at the higher 
yields, if land area had not declined. In both cases, the magnitude of the 
interaction term generally reflects the effects of important levels of technical 
progress.
 

The ge2neral conclusion that technical changes have been relatively' important 
in explaining changes in crop production must be tempered by a po.cible 
meac jreme-t problem. It may be that increases in yields, especially in the Sierra, 
measured concentration of traditional Sierra crops on better quality land, as 
croplands were shifted to pastures, abandoned or left fallow, as well as 
improvements in technology. Rapid expansion of crop production onto new, more 
marginal lands in the Costa would tend to lower yields. The negative effect of 
decreasing coffee yields on production could be measuring decreases in the quality 
of land, as well as any retrogression in technical practices. Thus, the yield 
variable measures changes in the quality of land, as well as technical improvements, 
with no way to distinguish the separate effects of each. 
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Data are not available for aggregating the role of technical changes for the 
crop subsector. It areIs likely that 30-40 percent of changes in crop production
due to technical changes, on thL basis of the important if not dominant role of 
technical changes for most of the principal crops of Ecuador. 

Data also are not available for carrying out a similar analysis for improved
pastures in the Sierra, which increased rapidly during the period as land was
taken out of traditional crops. The Sierra livestock sector received subsidized 
credit and technical assistance during the 1970s and 1980s and imported improved
breeds, semen, improved pasture seeds and other modern inputs. This suggests
that at least some part of the fL.rly rapid increases in forage and livestock 
production In the Sierra has been due to technical advances. However, more 
marginal lands were abandoned and conver-ted to seasonal pastures whichwould 
tend to decrease productivity. Livestock production also increased rapidly in the
Costa and in the Oriente, but primarily on new lands. Consequently, It Is 
hypothesized that technical changes were less Important in explaining increases in 
livestock production in the Costa and in the Oriente, than In the Sierra. 

V. Livestock, Pcu.try and Shrimp 

The livestock subsector became an Increasingly important component of the
agricultural economy and now as importantis nearly as the combined export crops
(bananas, coffee and cacao) and traditional crops subsectors (as defined in the 
national accounts). These latter two subsectors comprised 65.2 porcent of 
agricultural GDP during 1965-1967 compared to only 29.2 percent for livestock (see
Chapter 3). During 1986-1988 the share of the two crops subsectors had falle, to 
45.9 percent of GDP, while the share of the livestock sector had increased to 33.5 
pe:-cent. The increase in the relative importance of the livestock subsector reflects 
more rapid growth rates in livestock than in crops. The hunting and fishing
subsector also grew rapidly from 2.3 to 14.0 percent for the period mainlysame 
because of the rapid increase in the production of pond-raised shrimp. Shrimp are 
discussed along with livestock and poultry in this section because they are raised 
in captivity in a maricultural process completely anflogous to agricultural
production. The other products of the hunting and fishing subsector and the 
forestry subsector are not discussed here because they are harvested from 
naturally occurring populations and because of data limitations. 

It is well known that livestock and poultry production increased rapidly
during the past threa decades. It is more difficult to measure the magnitude of
change because of inadequate data. As Sarhan (p. 6) has noted, official data lack 
consistency. For this reason the data on livestock numbers utilized In this analysis 
are from the 1954 and 1974 censuses and from INEC/SEAN for 1988 as reported In 
a recent statistical bulletin by MAG's Livestock Development Project (PROFOGAN).
The PROFOGAN bulletin, prepared with technical assistance from the Federal 
Republic of Germany, is the most recent and consistent set of data on livestock 
numbers, rroduction and technical information. This data set is the primary
reference for this section. Data on shrimp production are from unpublished 
sources from the Ministry of Industry, Commerce and Integration (MICEI). 

Location artd Nu.amb z 

Principal livestock In Ecuador include dairy cattle, beef cattle, dual-purpose
cattle, chickens, swire and sheep, with. shrimp being the only major aquatic species
raised in captivity. Minor livestock Include goats, rabbits, guinea pigs (cuyes), 
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turkeys, ducks and geese, burros, horses, mules and llamas. 
The minor anin ils generally are kept as barnyard animals, to provide subsistence 
consumption or to serve as beasts of burden and as a store of wealth for 
unanticipated expenditures. In contrast, the principal livestock and shrimp are 
produced mainly for market, usually on larger production units. These two sets 
are not mutually exclusive with some minor animals, such as turkeys, produced 
mainly for commercial purposes, while an important share of some of the principal 
livestock, such as sheep and hogs, are raised for subsistence consumption. Lack 
of data for the minor livestock constrain the following discussion to principal 
livestock. 

The principal livestock are located throughout the country but with 
important regional concentrations. Dairy cattle, mainly Holstein ard some Brown 
Swiss, are concentrated in the Northern and Central Sierra, with a small but 
Increasing number in the Bsieza area of the Oriente. Beef cattle, usually a mix of 
criollo and imported Zebu, are produced mainly in the dryer areas of the Costa, as 
are the more limited number of dual-purpose cattle. Production of beef cattle has 
become increasingly important in the Oriente during the last two decades but 
transportation is a major constraint to increased production. Commercial 
production of ch'ckens is located mainly in Manabf to serve the Guayac'uil market 
and in the area around Santo Domingo de los Colorados In Pichincha province to 
serve the Quito market. Chickens are kept as barnyard animals by almost all rural 
families throughout Ecuador and by a surprisingly large number of urban families 
as well. Sheep production is concentrated In Cotopaxi, Chimborazo and Azuay 
provinces but is spread throughout the Sierra. Limited numbers of tropical breeds 
of sheep are found in the Costa and Oriente. Commercial swine production is 
spread throughout the country with Manabf in the Costa being the most important 
province, followed by the Sierra provinces of Pichincha, Loja, Azuay and 
Chimborazo. Pigs also are kept by most rural families for subsistence consumption 
and by some urban dwellers on the margins of the cities. Shrimp are raised In 
maturation ponds in the Costa with wild shrimp fisheries accounting ior only a 
small share of total production. Guayas is by far the most Important province in 
shrimp production, followed by El Oro and Manabf. 

Livestock numbers have increased at relatively rapid rates between the 1954 
and 1974 agricultural censuses and especially between the 1974 census and the 1988 
INEC/SEAN survey (Table 6.10). There were a reported 3.9 million dairy, dual
pu'rpose and beef cattle in 1988. Cattle numbers increased at an annual rate of 3.2 
percent between 1974 and 1987, somewhat slower than the 3.5 percent growth rate 
between 1954 and 1974. The slower growth rate in the latter period reflects much 
higher rates of slaughter in the late 1970s because of greatly increased demand for 
meat, prolonged drought and controlled milk prices which favored urban consumers 
and reduced producer incentives. Subsidized credit for importation of breeding 
stock, higher prices for milk and meat and technical assistance have since led to 
increased cattle numbers. 

The INEC/SEAN data summarized by PROFOGAN do not distinguish claarly 
between dairy cattle, dual-purpose cattle and beef cattle and estimates of milk cows 
appear to be too small. PROFOGAN (o. 65) reported 522,000 milk cows in production 
in 1987 but this number is inconsistent with reported production of 1,130 million 
liters of milk (p. 62) and it does not distinguish between dairy and dual-purpose 
breeds. Given national production of 1,130 million liters, average production per 
cow of 3.8 liters per day and assuming an average lactation of 310 days would imply 
nearly 1,000,000 milk cows in lactation during 1987. The total dairy and dual
purpose herd would be about 1.5 million or more head when accounting for dry 
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Table 6.10 Cattle, Swine, Sheep and Goat Populations by Region, 1954
 
1974 and 1987 (1,000 head)
 

Region/Year 1954 1974 1987 Annu 1 Annuil
 
Growth () Growth (%)

1954-74 1974-87
 

Cattle 1,215.9 2,494.0 3,884.1 3.5 3.2
 
Sierra 786.3 1,170.6 1,847.6 1.9 3.3
 
Costa 429.6 1,136.4 1,669.6 4.7 2.8
 
Oriente --- 187.0 366.9 --- 4.9 

S_.ine 683.1 1,038.3 1,620.1 2.0 3.2
 
Sierra 429.8 536.2 925.5 1.1 4.0
 
Costa 253.3 474.9 596.8 3.0 1.7
 
Oriente --- 27.2 97.8 --- 9.6
 

Sheep 1,350.6 1,033.3 1,293.0 -1.3 1.6
 
Sierra 1,338.0 1,022.4 1,274.6 -1.3 1.6
 
Costa 12.6 7.0 15.5 -2.8 5.8 
Oriente --- 3.9 2.9 --- -2.1 

Goats 136.7 218.2 261.9 2.3 1.3 
Sierra 107.3 166.4 188.2 2.1 0.9 
Costa 29.4 51.4 73.0 2.7 2.5 
Oriente --- 0.4 0 7 --- 4.1 

Source: PROFOGAN pp. 48-53.
 
B Compound, average annual growth rates between each of the years.
 

cows and those nursing calves. Earlier HAG data reported 1,000,X0 dairy cattle 
in 1986, but did not indicate if dual-purpose cattle were included (Sarhan p. 2).

The Sierra is the most important dairy area, producing an estimated 75 
percent of the milk from 60 percent of the milk cows, which are largely dairy 
breeds (PROGOFAN pp. 64-65). The balance of the dairy and dual-purpose h.rd Is 
located in lowland areas, primarily In the Costa, and is comprised mainly of dual
purpose tropical breeds, although some Holstein herds are located near Guayaquil. 
Most of the dual-purpose breeds are located in the lowlands areas of Pichincha 
province near Santo Domingo de los Colorados and are probably no more than 20
25 percent of the total of dairy and dual-purpose cattle. Dairy breeds are kept for 
production of meat, as well as milk, and an important share of meat in the Sierra 
is from culled dairy cattle. 

The balance of the 3.9 million cattle in 1987 are beef cattle, estimated to be 
about 2.4 million head not including the dual-purpose cattle. According to the 
above estimates, thero are probably 300,000 to 400,000 dual-purpose cattle, for a 
total beef and dual purpose herd of about 2.9 million head. 

Swine numbers grew at 3.2 percent between 1974 and 1987, a faster rate 
than during the earlier inter-census period and stood at 1.6 million head in 1987. 
There were 1.3 million head of sheep in 1987 and the sheep population grew at 1.6 
percent during 1974-1987, after declining during 1954-1974. The decrease in 
numbers during the earlier period reflects the effects of the land reform and tile 
expropriation of the large farms of the National Association of Sheep Growers 
(ANCO). The return of these lands and the reestablishment of ANCO In 1985 have 
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resulted in a resurgence of interest in commercial sheep production. 
Chicken numbers have i,,;reaseG more dramatically than any other class of 

livestock, growing at an average of 12.0 percent per year between 1970 and 1987 
(Table 6.11). There were a total of 49.9 million chickens in 1988 up from only 6.1 
million in 1970. This dramatic increase resulted from surging demand duriny the 

Table 6.11 Chicken Population, 1970-1988 (1,000 birds) 

Year Layers Broilers Roosters Total 

1970 1,615 2,744 1,70 6,139 
1971 1,851 3,704 2,014 7,569 
1972 2,433 5,649 2,818 10,900 
1973 2,283 6,670 2,547 11,500 
1974 2,426 6,914 2,790 12,130 
1975 2,600 7,670 2,729 12,999 
1976 
1977 

3,010 
4,034 

8,956 
12,001 

3,085 
4,135 

15,051 
20,170 

1978 4,309 16,301 4,172 24,782 
1979 4,868 18,100 4,529 27,497 

1980 5,577 21,647 5,400 32,624 
1981 
1982 

5,619 
6,148 

26,733 
29,662 

5,152 
5,547 

37,504 
41,357 

1983 4,569 18,075 4,612 27,256 
1984 4,980 23,324 4,782 33,086 
1985 
1986 

5,356 
6,414 

30,300 
37,208 

5,096 
5,918 

40,752 
49,540 

1987 
1988 

5,635 
5,496 

38,550 
39,853 

4,846 
4,548 

49,031 
49,897 

Annual 
Growtha (%) 7.4 15.1 5.8 12.0 

Source: 	 PROFOGAN p.55 for 1970-1987; Unpublished data
 
from the National Directorate of Livestock,
 
MAG for 1988.
 

a Continuous growth rate calculated by fitting an 

exponential curve: Y = ae X where a>O and Y>O.
 

1970s fueled by increased income from the oil boom and from rapid growth of the 
population. Production of feed grains has expanded rapidly inthe Costa to support 
expansion of the poultry industry. 

The area in shrimp ponds also has expanded rapidly, with nearly 118,000 
hectares in 1987, according to a study by th) Center for the Survey of Natural 
Resources by Remote Sensing (CLIRSEN), up from zero In 1969. Approximately 25 
percent of the shrimp ponds were constructed from mangrove swamps and 33 
percent from salinas (flat, salty areas flooded by tides) with the balance (42 
percent) of the area from other higher-altitude agricultural land inward from the 
seacoast. The expansion of shrimp farms into mangrove swamps has caused 
increasing environmental damage according to a 1989 study by the Agricultural 
Policy Institute (IDEA) (also see Chapter 4). The situation 13 especially serious In 
Manabf province where shrimp ponds have resulted in destruction of half the 
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original mangrove swamps and in El Oro where 30 percent of the mangroves have 
been destroyed (CLIRSEN). Indirect effects from shrimp production are damaging 
the ecosystems of the remaining mangrove swamps through pollution of water and 
overfishing of native shrimp for larvae in the shallow coastal waters, Wild shrimp
utilize the mangrcve swamps during part of their life cycle and its destruction and 
pollution are red 'cing their numbers. Also, use of wild larvae for stocking ponds 
is very inefficient with an estimated loss of 83 percent between the larvaq and 
adult shrimp (IDEA). The long-term consequences of destruction of mangroves, 
mining wild larvae and of pollution of remaining mangroves for the ecosystem are 
yet undetermined. Such environmental degradation certainly will reduce the 
number of wild shrimp and constrain production. 

1LLivest1cck ProdccAts3
 

Production of livestock products has grown at about the same rate as 
livestock numbers. Red meat production grew at an average of 3.8 percent between 
1974 and 1988 led by growth in beef production of 4.4 percent per year (Table 
6.12). Pork prcJuction grew at 2.7 percent while sheep and goat meat production 
declined. The annual slautjhter in 1988 included 620,300 head of cattle, 611,600 head 

Table 6.12 	 Livestock Slaughter and Production of Red Meat, 1974-1988
 
(1,000 head and 1,000 metric tons)
 

Year 	 Cattle Swine Sheep/Goats Total
 
Meat
 

Slaughter Meat Slaughter Meat Slaughter Meat
 

1971 --- 56.0 --- 34.0 --- 11.0 101.0 
1974 346.7 54.5 466.0 18.3 206.1 4.0 76.8 
1975 357.1 57.1 417.8 15.4 209.4 3.7 76.2 
1976 369.6 59.1 434.1 16.7 251.9 4.4 80.2 
1977 388.4 62.1 425.2 17.8 244.9 4.0 83.9 
1978 402.5 64.4 448.8 20.0 229.3 3.9 88.3 
1979 419.6 68.4 463.2 22.0 247.3 4.1 94.5 

1980 440.4 72.3 484.9 22.9 256.4 4.2 99.4
 
1981 453.2 72.2 489.9 23.4 256.1 4.4 100.0
 
1982 468.3 79.3 513.5 24.8 244.9 4.4 108.5
 
1983 485.1 79.6 464.8 22.8 253.6 4.7 107.1
 
1984 505.9 83.0 427.2 21.4 239.6 4.4 108.9
 
1985 536.6 88.5 418.8 20.1 220.0 4.0 112.6
 
1986 546.3 89.6 448.7 22.6 210.0 3.8 116.0
 
1987 563.5 92.4 450.0 22.7 200.0 3.6 118.7
 
1988 620.3 102.3 611.6 27.5 129.0 1.7 131.5
 

Annual
 
Growtha (%) 4.0 4.4 0.9 2.7 -1.7 -2.2 3.8 

Source: PROFOGAN pp. 71-72 for 1974-1987; Unpublished data from the
 
Department of Agricultural statistics, MAG, for 1971;

Unpublished 	data from the National Directorate of Livestock,

MAG for 1988.
 

Continuous growth rate fo1 1974-1988 calculated by fitting an
 
exponential 	curve: Y ae", where a>0 and Y>0. 
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of swine and 129,000 head of sheep and goats. Milk production increased by 3.6 
percent per year and was 1,388 million liters in 1988 (Table 6.13). About 33 percent 
of the milk is used on the farm for human consumption ana rearing calves, 14 

Table 6.13 Milk Production and Utilization, 1973-1988 (1,000,000 liters) 

Year Production 	 Utilization
 

Pasteurized Raw Home Industry Farm
 
Processed Processed Use
 

1971 695 ... ............ 
1973 717 178 142 136 32 229 
1974 743 182 148 142 33 238 
1975 769 171 162 155 35 246 
1976 735 168 167 161 38 251 
1977 823 127 201 193 39 263 
1978 871 125 218 209 40 279 
1979 878 117 222 213 44 281 

1980 897 110 232 223 44 287 
1981 916 120 233 224 47 293 
1982 955 125 239 230 55 306 
1983 970 107 254 244 55 310 
1984 989 108 248 251 65 316 
1985 .odn 132 238 259 78 333 
1986 1,092 149 246 263 85 349 
1987 1,130 160 252 266 90 362 
1988 1,388 --- ---.... .... 

Annual 
Growth (%) 3.6 -1.9 4.2 5.0 7.7 3.1 

Source: 	 PROFOGAN p. 62 for 1973-1987: Unpublished data from Department
 
of Livestock Marketing, MAG, for 1971; Unpublished data
 
from the National Directorate of Livestock, MAG for 1988.
 

a Continuous growth rate for 1973-1987 (1973-1988 for Production)
 
calculated by fitting an exponential curve: Y = ae , where a>O and Y>0. 

percent is pasteurized, 22 percent is consumed raw, 24 percent is processed in 
cottage industries (mainly into cheese) and 7 percent is used for Industrial 
processing. 

Production of chicken meat grew at the very rapid annual rate of 11.6 
percent between 1970 and 1988 led by growth in broiler production of 15.2 percent 
per year (Table 6.14). Egg productio,: grew at 7.6 percent. 

Production of shrimp has grown at very high annual rates since the mid
1970s and was 82,580 metric tons (whole shrimp) In 1988, with 52,500 metric tons 
(shrimp tails) being exported, almost exclusively to the United States.. The 
majority of the production in early years was from wild shrimp while an estimated 
80 percent of production in 1988 was from cultivated shrimp. 

Degradation of the mangroves is beginning to negatively affect shrimp 
production according to the IDEA study. Only 51 percent of Installed capacity was 
In production in 1988, the share has been declining for nearly a decade and is 
expected 	 to decline further during 1969 (IDEA p. 135). The amount of area in 
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Table 6.14 Chicken and Shrimp Production, 1970-1988 (metric tons)
 

Year Eggs Broilers Layers Roosters Total Shrimp 
Chicken 

1970 
1971 
1972 

12,986 
12,884 
19,564 

2,881 
3,889 
5,393 

2,018 
2,314 
3,042 

2,226 
2,518 
3,522 

7,125 
8,721 
11,957 

5,650 
--

1973 
1974 
1975 
1976 
1977 
1978 
1979 

18,357 
19,507 
20,906 
24,203 
32,437 
34,698 
39,143 

7,004 
7,260 
8,054 
9,404 

12,601 
17,116 
19,005 

2,854 
3,032 
3,250 
3,762 
5,042 
5,386 
6,086 

3,184 
3,488 
3,412 
3,856 
5,168 
5,216 
5,667 

13,042 
13,780 
14,716 
17,022 
22,811 
27,718 
30,758 

--
5,b48 
9,000 
8,600 
9,200 

11,419 

1980 
1981 
1982 
1983 
1984 
1985 

44,844 
45,182 
49,436 
36,739 
39,561 
43,065 

22,729 
28,070 
31,145 
18,980 
24,491 
31,815 

6,972 
7,024 
7,686 
5,711 
6,179 
5,355 

6,750 
6,440 
6,934 
5,765 
6,006 
6,695 

36,451 
41,534 
45,765 
30,456 
36,676 
43,865 

17,500 
20,000 
29,500 
36,600 
39,900 
36,228 

1986 
1987 
1988 

51,573 
45,314 
44,197 

39,068 
40,477 
41,846 

8,017 
7,044 
6,870 

7,397 
4,798 
5,684 

54,482 
52,319 
54,400 

52,794 
77,134 
82,580 

Annualb 
Growth () 7.6 15.2 7.2 5.5 11.6 22.8 C 

Source: 	PROFOGAN p. 74 for chicken for 1970-1987; Unpublished data
 
from the Subsecretary of Fisheries, MICE! for shrimp;

Unpublished data from the National Directorate of Livestock,
 
MAG for 1988 for chicken.
 

a Whole Shrimp.

Contin ous growth rate calculated by fitting an exponential curve:
 
Y = ae , where a>O and Y>0.
 

C Based on 1975-1988 data.
 

production is increasingly constrained by reduced availability of wild larvae. The 
first laboratory for larval production was not installed until 1980 and expansion of
laboratories did not occur until 1984 when there was a major shortage of wild 
larvae. Laboratories now produce about one-fourth of the total requirement but 
have greater capacity and their output is increasing. Other factors which 
constrain production to less than installed capacity include high-cost production
relative 	to world prices and production credit. 

Consumption patterns of livestock products changed substantially during the
1970s and 1980s as production of animal proteins increased in response to growing
demand. Meat consumption per capita increased from 12.2 kgs. in 1970 to 17.2 kgs.
in 1987, a 41 percent increase (PROFOGAN p. 75). The increase of 5.0 kgs. per
capita was comprised of increases in consumption of about 1.9 kgs. of beef and 4.0 
kgs. of chicken, with decrease of about .4 kgs. of pork and .5 kgs. of sheep and 
goat. In 1970, 61 percent of meat consumption was from beef, 29 percent from pork, 
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sheep and goats and 10 percent from poultry. By 1987 poultry had increased to 
31 percent of meat consumption, while pork, sheep and goat meat had fallen to only 
15 percent and beef declined slightly to 54 percent. Egg consumption increased 
by 113 percent from 39 to 83 eggs per capita. No official consumption data for 
shrimp are available, but there was apparent consumption of .75 kilograms of 
shrimp tails per capita in 1968. 

VI. Mcder-rn In pLts 

Use of modern technologies and associated industrial inputs generally is 
limited. Most of the major crops are produced with traditional or semi-modern 
technologies. Only a small proportion of most crops is produced with a fully 
modern technological package including improved seeds and fertilizer, although 
there is significant variation among crops. The lack of a comprehensive data babe 
makes measurement of the nature and extent of technical practices by crop and 
region difficult. There are soveral studies of individual inputs and crops which 
permit general inferences to be made. 

LevLes cf Technolc,gy 

The levels of technology vary substantially within and among crops, with a 
wide range of technical practices employed (Table 6,15). Potatoes, for example, are 
mainly produced with modern technologies, while coffee and cassava are produced 

Table 6.15 Technology Classes for Principal Crops
 

Crop Technology Class (%)
 

Modern Semi-Modern Traditional
 

Potatoes 62 26 12 
Tomatoes 59 40 1 
Bananas (Export) 48 52 0 
Onions 40 57 3 
Soybeans 29 71 0 

Sugarcane
Wheat 

21 
14 

76 
68 

3 
18 

Rice 14 67 19 
Barley 12 66 22 
Dry Beans 11 69 20 

Soft Corn 2 78 20 
Hard Corn 2 66 32 
Cacao 2 59 39 
Coffee 2 26 72 
Cassava 0 24 76 
Citrus 0 17 83 

Source: Adapted from Economic Perspectives, Inc.,
 
1987a1, Appendix Table 1.
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largely with traditional, low-productivity techniques. Most crops are produced
primarily with semi-modern technologies which incorporate some modern inputs, 
such as improved seeds, fertilizers, pesticides and herbicides but stop short of a 
complete package of modern technical practices. Traditional and modern 
technologies each are used to produce a relatively small proportion of most crops.
These data suggest that a majority of producers and crops have shifted from 
traditional to semi-modern technologies and a smaller proportion have moved all the 
way to modern technologies. They also are consistent with the trends of increasing
yields for most crops and with the relative importance of technical changes in 
explaining increases in production. 

The three classes of technical change set forth in Table 6.15 are 2-oss 
abstractions of the range of technical practices which exist for each of the crops. 
For example, IDEA and Grupo Consultores Asociados (pp. 14-16) identified five major 
technologies utilized in rice production, including: traditional winter upland rice 
(direct-seeded, rainfed); traditional summer rice (transplanted in standing water, 
sometimes supplemented by irrigation); semi-modern, direct-seeded rice (winter and 
summer crops, labor-intensive, irrigated); semi-modern, transplanted rice (winter
and summer crops, labor intensive, irrigated); and modern, mechanized rice (winter
and summer, direct-seeded and transplanted, irrigated). The range of technical 
practices varies widely within each of these classes. Similar variations in technical 
practices are found among all the crops of Ecuador, although technical advances 
have occurred more rapidly in some crops than others. 

Fe4 r t LI limze r UJg34B 1 4 

Fertilizer use is much below the recommended levels for the principal crops, 
on average. Hammond and Hill estimated that fertilizer use for 16 crops averaged 
44.7 kilograms per hectare in 1982, which was only 24.1 percent of requirements for 
all nutrients, based on soil analyses for the 16 crops (p. 45). Use relative to 
requirements for the three principal nutrients was 24.7 percent for nitrogen, 30.1 
percent for phosphorous, and 17.6 percent for potassium. A similar analysis for 14 
major crops in 1986 by Economic Perspectives, Inc. (1987a) found nitrogen use at 
32 percent of recommended levels, phosphorous at 24 percent and potassium at 21 
percent, at an average of 61.2 kilograms per hectare. 

The relative price of fertilizer has fallen, especially in the post-1981 
austerity period. The price of fertilizer and other inputs was implicitly subsidized 
by the overvalued exchange rate during the import-substitution era and especially
during the oil boom in the 1970s. The price of agricultural products was 
simultaneously constrained to artificially low levels by the overvalued exchange 
rate and other macroeconomic policies. Adjustments and structural reforms during 
the 1980s removed most of the exchange rate subsidies to agricultural inputs and 
simultaneously allowed the price of agricultural products to increase. The net 
effect was a fall in the price of fertilizers relative to product prices between 1980 
and 1986 (Economic Perspectives, Inc. 1987a, p. 11). For example, it required eight
kilos of bananas to purchase one kilo of urea in 1980; this had fallen to 1.6 kilos 
of bananas by 1986. 

These favorable price relationships resulted in increased levels of f rtilizer 
use with an annual growth rate of 14.9 percent between 1976 and 1986. It is 
estimated that fertilizer use will double by the year 2000 (Economic Perspectives, 
Inc. 1987a p. i). 

The gap between average fertilizer use and recommended levels still is 
relatively large, even after discounting the recommended levels technical levels to 
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an economic optimum. 16 The large gap is indicative of the relatively low levels of 
technology being utilized. Major constraints to increased rates of fertilizer use 
include: limited support for reliable soil testing, lack of studies on economically 
optimum rates of fertilization, an extremely weak applied research and technology
transfer system, uncertainty about government price policy for products and 
inputs, unreliable supplies of Fertilizer with spot shortages of various nutrients, 
structural deficiencies in the fertilizer industry, and a general lack of farm 
management research (Hammond and Hill pp. 1-5; Economic Perspectives, Inc. 1987a, 
pp. i-iii). 

The fertilizer industry is dominated by the Ecuadorian Fertilizer Company 
(FERTISA) a quasi-private enterprise owned mainly by the public sector'. All 
nutrients are imported and then mixed and bagged. FERTISA had about 50 percent 
of the market prior to 1986 when prices and imports were tightly controlled. In 
1986 the government allowed unrestricted importation of fertilizers and FERTISA 
suddenly was faced with intense competition. Prices fell substantially which 
contributed to the increased use of fertilizers and resulted in an operating loss for 
FERTISA given its high cost structure. The Borja government reimposed import 
controls in 1988 but is considering relaxing trade restrictions for fGrtilizu, S. Given 
relatively large world supplies of urea and attractive prices, the government can 
facilitate increased fertilizer use and greater productivity if it eliminates trade 
barriers for this important input. 

1 7
 
ImprovPed Secs3
 

Use of improved seeds is relatively limited, although comprehensive data are 
not available for a detailed analysis. Production of certified seed Is confined to 
wheat, barley, rice, hard corn, soybeans, cacao, African oil palm and a few minor 
crops (Flores p. 43). There is a National Seed Program, with the National Institute 
of Agricultural Research (INIAP) and the National Seed Company (EMSEMILLAS) as 
principal participants. INIAP is responsible for developing promising new lines and 
for quality control in the production of basic, registered and certified seeds. It 
tests improved genetic material, then produces foundation seed, basic seed and 
registered seed (first, second and third generations). It then contracts with 
private growers to produce certified seed (fourth generation) which is processed 
and sold by EMSEMILLAS. Several private firms also are engaged in the production
of improved rice, corn and barley seeds and have processing facilities, as does the 
National Cotton Program which produces certified cotton seed. 

Data for the principal crops that utilize seed from Ecuador's certified seed 
program suggest relatively high levels of use for Costa crops and low lovels for 
Sierra crops (Table 6.16). Improved seeds for the other major crops must be 
imported and data are not available for estimating the share of cropland sown with 
improved varieties. Use of improved legume seeds is nil and almost all pasture, 
grass and vegetable seeds are imported. Use of improved varieties must be 
relatively high for some of the vegetable crops, which require fresh seed for 
germination. This is reflected in the relatively high share of tomatoes and onions 
that are produced with modern or semi-modern technologies (Table 6.15 above). 

There are several problems which have constrained expanded use of improved 
seeds (Flores; Economic Perspectives, Inc. 1987c). Principal among these has been 
the government policy of setting low prices for improved seeds and overvalued 
exchange rates, which have simultaneously subsidized seed imports. These two 
fac-tors have combined to substantially reduce incentives to develop and strengthen
domestic production of improved seeds, although the subsidized price has tended 



- ------------------------------------------

------------- ---------- ---------- ----------

----------------------------------------------

Production Agriculture: Nature and Characteristics 177
 

Table 6.16 Share of Principal Crops Planted
 
With Certified Seed
 

Costa Sierra
 

Crop Share (%) Crop Share (%)
 

Hard Corn 58 Wheat 9 
Rice 
Soybeans 
Cotton 

65 
95 
100 

Barley 
Soft Corn 
Potatoes 

7 
3 
3 

Source:, Economic Perspectives, Inc., 1987b
 
Table 1.
 

to encourage increased use of improved seeds. A second major problem islimited 
accessibility to improved seed. The distribution system is highly centralized and 
there is almost no retail distribution in production areas, thus significantly
increasing the transactions costs associated with use cnf improved seeds. A third 
problem has been the policy of the National Seed Council to deny import permits
until proposed parent varieties can be tested by INIAP. INIAP has limited capacity 
to respond quickly to such requests, thus delaying import of improved seeds. 

Perhaps the most serious constraint to Increased use of improved seeds is 
the extremely limited science base serving agriculture, the limited amount of proven
technical information and the low level of education and experience in the use of 
improved seeds and other modern technical practices. Closely related to this is the 
tendency to promote and sell modern inputs independently (e.g. fertilizer via 
FERTISA and seeds via EMSEMILLAS). What is needed are Increased efforts to 
validate and extend packages of improved technologies, rather than selling just
seeds, or fertilizer. 

Other Mcdexrn Inpute 

Use of other modern inputs also is relatively limited, although definitive data 
again are not available. One study of the agricultural chemicals in Ecuador found 
their use quite limited (Economic Perspectives, Inc. 1987d). They tend to be used 
mainly in the production of Costa cereals where they are a larger cost item than 
fertilizers. Application rates per hectare have been relatively stable. All pesticides 
are Imported with three firms controlling 82 percent of the total sales. There is 
little reliable applied research on optimal application rates by crop and region and 
farmers are generally ignorant about proper handling and use of pesticides. There 
is evidence of serious environmental contamination from use of farm chemicals (see 
Chapter 4). 

Machinery use Increased fairly rapidly between 1975 and 1984, with tractors 
increasing at 4.6 percent per year and harvesting equipment at 2.9 percent
(Economic Perspectives, Inc. 1987b, p.6). There was an estimated inventory of 7,600 
tractors and 650 combines in 1984. The fairly rapid increase in machinery during
this period is related to the rapid rural to urban migration and the absolute decline 
in agricultural employment during the same period. 

The degree of mechanization is relatively limited. Assuming the average 
tractor was able to cover 75 hectares, the 7,600 tractors would cover 570,000 
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hectares or 36 percent of harvested cropland in 1984. This provides a rough index 
of the degree of mechanization in Ecuadorian agriculture. 

The government provides mechanization services through the National 
Program for Agricultural Mechanization (PRONAMEC) of HAG. This agency rents 
machinery services to farmers who can not afford their own equipment. Other 
agencies such as the Ecuadorian Institute of Water Resources (INERHI) also have 
machinery pools which tend to duplicate MAG services. Such programs are 
notoriously inefficient and provide services at highly subsidized prices. While 
ostensibly focused on resource-poor farmers, there is evidence that much of the 
subsidy may be going to larger farmers who use their influence to obtain the 
subsidized services. 

Thn-1c ica l Imp3rc> 	 i n the Lconge- Term 

The above discussion of modern inputs for agriculture has focused on the 
need to shift from a traditional technology to a modern, high-input technology.
The traditional technology utilizes mainly inputs produced within agriculture while 
the modern technology is based on high-yielding varieties, which require high 
levels of industral inputs and human capital (fertilizers, chemicals, irrigation 
equipment, tractors, harvesters and other equipment, scientists and technicians and 
better-educated farmers). 

The degree to which the modern technology is sustainable has been the 
subject of concern by ecologists for more than a decade (Cox and Atkins). The high 
social costs associated with use of chemicals and intensive irrigation are well 
documented and widely understood. The principal question concerns the economic 
sustainability of these high-input systems relative to other systems which are less 
productive, but are more profitable and sustainable because of substantially lower 
private and social costs. For the immediate future in Ecuador, it appears that the 
modern, high-input system offers higher social returns given the relative prices 
of products and factors. Moreover, it will generate substantally higher growth 
rates necessary to fuel more rapid economic development consistent with Ecuador's 
high rate of population growth. Research should be designed to address the 
question of sustainable agriculture and public and private sector entities should 
cleariy consider the alternatives to high-input technologies as they formulate 
investment plans and public policy. 

VII. 	 Under-standirng Changes Irn 
Ag r-icLuItural Prcd ucticrn 

Several interrelated factors help explain the changes in the crop production, 
land use and yields described above. Included are the macroeconomic policy matrix, 
the petroleum boom and sectoral policies intended to accelerate agricultural 
development. These three factors collectively generated substantial shifts in 
relative prices and incomes which, in turn, induced changes In land use and yields 
among crops and regions and caused the structure of agricultural production to 
be altered substantially. 

Maceconomc 	 Pol icies aErid the Pe t3Vo1 e um B>oCn
 

The government's economic development policy since the mid-1950s has been 
import-substitution industrialization and internaliy-oriented growth, The 
macroeconomic policy matrix included maintenance of a highly overvalued official 
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exchange rate; industrial protection through tariff and non-tariff trade barriers; 
tax exemptions, subsidized credit and other direct subsidies to industry and other 
related sectors; and taxes on exports (see Chapter 2 for a detailed analysis). The 
net result was to shift the internal terms of trade strongly in favor of industry 
and urban development and against agriculture. In essence, the macroeconomic 
policy matrix subsidized urban-based economic growth at the expense of agriculture 
and rural people. 

The petroleum boom, which began in 1973, resulted in greatly increased 
demand for better-quality food because of higher incomes. It generated huge 
windfall gains which were used to finance the substantial subsidies inherent In the 
import-sub-tltution model of development and which were spread widely throughout 
the economy. Economic growth accelerated in real terms and averaged over 8 
percent for the economy as a whole during 1965-1981, with rates approaching 10 
percent in t:,e urban-based economic sectors (Chapter 3). One immediate result was 
a rapid increase in real ner capita incomes during the 1970s, especially In urban 
areas. As incomes increased, demand for higher-quality foods and especially for 
animal proteins grew. Since the Income elasticity of demand for such products is 
relatively high, especially among lower income groups, the demand for such foods 
Increased rapidly. 

A second major result of the oil boom was greatly reduced demand for 
traditional subsistence crops as rural population growth fell sharply. Import
substitution industrialization and the petroleum boom precipitated even more rapid
rural to urban migration during the 1970s than in the 1960s because of greatly 
Increased demand for unskilled labor in urban areas (see Chapter 5).
Consequently, the rate of growth of the rural population fell rapidly from 2.61 to 
about .26 percent in the Costa and from 2.12 to .81 percent in the Sierra between 
the 1960s and the 1970s, with some provinces experiencing absolute decreases In 
the rural population, The relatively large decreases in rural population growth
caused sharp decreases in the demand for traditional subsistence crops in rural 
areas. 

One policy of the government was to provide cheap food to -the burgeoning
urban population. This policy stance initially took the form of the 1964 agrarian 
reform as a complement to the import-substitution industrialization policy (see
below). In the early 1970s the government provided subsidies and controlled 
prices in order to hold down food costs for the rapidly growing urban population. 
Wheat imports were heavily and directly subsidized from large windfall dollars from 
petroleum exports and both wheat and barley imports were authorized at the highly 
overvalued official exchange rate. Consumer acceptance of the Imported hard 
wheat, which had superior milling and baking qualities compared to domestic soft 
wheat, was quick and pervasive. These subsidies and the consumer" acceptance of 
wheat substantially reduced the profitability of producing wheat and barley. 
Maximum prices were set at the consumer level for most basic foods to protect 
urban consumers and the government embarked on programs to stimulate the 
production of other basic food crops and feed grains. 

The net effect of the macroeconomic policy matrix and the petroleum boom was 
to greatly increase demand for higher-quality food and animal proteins, while 
substantially reducing demand for subsistence crops. At the same time, subsidies 
on imported wheat ard barley reduced the relative profitability of producing these 
crops domestically. The government responded with sectoral policies designed to 
increase the production of products in greatest demand. 
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S**czcor'eK1 Poc isc:* 

Four major government initiatives for agriculture directly affected and 
conditioned changes in production of crops and livestock between the mid-1960s 
and the present. First, the government embarked on an ambitious program of Costa 
crop diversification in the mid-1960s toward food crops, feed grains and pastures 
for livestock production in the face of a secular decline in the prices of export 
crops in the 1950s and 1960s. Second, the rehabilitation and rejuvenation of export 
crops were emphasized in the 1970s when export prices recuperated. Third, the 
government simultaneously implemented an agrarian reform program in 1964 as a 
complement to its Import substitution program in an attempt to produce cheaper 
wage goods for the growing urban population. Finally, the government devoted 
significant resources to improving livestock production in the Sierra during the 
1970s and 1980s, with more modest amounts allocated to Sierra cereals. The major 
share of public resources (subsidies) for agricultural development during the 1970s 
and 1980s appears to have been directed toward Costa crops and livestock. 

Costa Crop Dlversjficaion The government initiated a major effort in the 
1960s and early 1970s to diversify Costa crop production and shift lands out of 
bananas, coffee and cacao, and to reduce excess supply. Banana production 
increased rapidly during the 1950s, based on expansion of land area, in response 
to favorable world prices and growing markets. By the early 1960s output 
substantially exceeded demand, resulting in gluts and declining world prices not 
only for bananas but also for coffee and cacao. 

Principal government policy instruments to induce diversification to Costa 
food crops, feed grains and pastures were: (a) subsidized credit; (b) guaranteed 
minimum prices; (c) focused technical assistance; and (d) irrigation projects. 
Subsidized credit was provided through the National Development Bank (BNF) for 
expansion of rice, hard corn, African oil palm, sQ,/beans, cotton, castor beans, 
manila hemp and livestock (see Chapter 9). The National Marketing Board (ENAC) 
was established to buy and sell selected crops in order to support prices. Minimum 
prices were set for rice, cotton, hard corn, manila hemp, soybeans and African oil 
palm fruit and were maintained generally above world market levels, although ENAC 
bought only rice, corn and soybeans (see Chapter 8). Technical assistance was 
providea through INIAP and significant progress was made in testing and releasing 
improved varieties (see Chapter 12). Heavily subsidized irrigation projects were 
designed and constructed and others were planned by various national and local 
government aggncies led by INERHI (see Chapter 7). The main recipients of 
subsidized credit, guaranteed minimum prices, technical assistance and subsidized 
irrigation water were the politically influential farmers with larger holdings. 

The provision of subsidies appears has become institutionalized in an 
interrelated process of raising minimum prices and granting new credit lines each 
year for the principal food crops and feed grains in the Costa and for cattle in the 
Sierra and the Costa. Farmers appear to prefer this system, which assures the 
maintenance of profit margins at acceptable levels, to the E;tablishment of market 
prices and interest rates and exposure to greater risks. 

Eport Crop Rehabilitation World prices of coffee and cacao rose to 
unprecedented levels in the mid-1970s, after a period of sharp price declines in 
the 1960s. The government responded by implementing renovation programs for 
coffee and cacao, while continuing with policies which encouraged production of 
food and feed crops and livestock. The export crop programs provided subsidized 
credit for rehabilitation of plantations, through replacement of older trees w'ith 
higher yielding varieties supplied mainly from INIAP's Pichilingue experiment 
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station. The program also focused on improved technical practices including 
control of insects and diseases. 

Agrarlan Refornm Sierra agriculture was just emerging from centuries of a
Latifundio tradition at the onset of the petroleum boom, through the implementation
of a land reform law passed in 1964. The agrarian reform constituted one element 
of the broader strategy of import-substitution in an attempt to increase 
productivity and the production of food for the growing urban population. The 
land reform affected crop production and factor use in several fundamental ways.
It resulted in the fairly rapid incorporation of Idle or underutilized land into 
production because of the threat of expropriation and farms of all sizes generally
became more commercial (Colyer). This permitted farmers, especially small farmers, 
to shift quickly from production of subsistence crops to commercial crops as 
demand rose in urban areas during the oil boom. Agrarian reform also resulted 
in the fragmentation of crop areas, especially for wheat and barley, as large farms 
were broken up. Cortinued population growth resulted in further subdivision of 
agricultural land. As a result, the economies of scale necessary for efficient small
grains production were rapidly eroded. Also, property rights of many of the 
smaller parcels of land were never properly established. Consequently, many
Sierra farmers were denied access to the limited p:oduction credit that was 
available, because they were unable to provide the necessary collateral. 

Si.rra Llvestock Government policies for the Sirjrra during the 1970s and
1980s were directed mainly at increasing livestock production, especially dairy
cattle, with some emphasis on wheat and barley. These programs provided
subsidized credit, guaranteed minimum prices and technical assistance. There also 
was some limited technical assistance for other crops, especially potatoes and soft 
corn, and some investment in irrigation infrastructure, which was relatively small 
compared to the large Costa irrigation projects. 

The agricultural potential of the Sierra was inherently more limited than the 
Costa at the beginning of the petroleum era. Nearly all agricultural land was in 
production, with little capacity to increase production through expansion of 
cultivated area. Hence, any increases in production to come fromhad improved 
yields, or from reducing the area in other crops.

Most Sierra crops were subject to market prices in both the factor and 
product markets and were not shielded from the negative effects of the 
macroeconomic policy matrix. In contrast, subsidized credit and minimum prices at 
least partially counteracted the restrictive effects of macroeconomic policies for the 
dairy sector, wheat and barley and for most Costa crops. 

Effects in C3roip ProdcLatic>n aind Factor U3 a 

The combination of macroeconomic and sectoral policies resulted in a decline 
in the producer prices of Sierra crops relative to livestock and Costa crops. As a 
consequence, several shifts in land use and crop production occurred during the 
1970s and 1980s.
 

In the Sierra provinces, larger farmers converted cropland to pastures from 
traditional crops, while the small farm sector shifted from production of subsistence 
crops to higher-value crops in response t-) burgeoning urban markets (see Chapter
5). New lands were brought into pasture production in the Costa and the lowlands 
areas of the Sierra provinces for dairy and beef production, and for rice, oilseeds,
African oil palm, cacao and coffee. Moreover, land was shifted out of bananas and 
Into feed grains and oilseeds production in the Costa to support a broiler industry
and pork production and to augment vegetable oil production. 
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There was a concomitant, significant reduction land area in the Sierra in 
leguminous crops, potatoes, barley, wheat and soft corn. The legumes, which 
contain complex amino acids, were consumed along with the cereals as part of a 
principally vegetarian, subsistence diet of rural people prior to the petroleum boom 
and provided a complete protein. The Ecuadorian diet changed substantially and 
rapidly in the aftermath of the petroleum boom. Animal products, which also are 
a source of complex amino acids, apparently were substituted for the legumes. At 
the same time imported wheat, costal cereals and plantains were substituted for the 
Sierra cereals and tubers. 

There also were major chanS:s in factor use. The total area devoted to 
principal crops decreased by 192,124 hectares, or by 11 percent. There was a 
massive emigration from rural areas and employment in agriculture declined 
absolutely between 1974 and 1982 (Chapter 5). Modern factors of production were 
substituted for land and labor. Agriculture became more capital-intensive as 
tractors and other machinery increased. Improved varieties of plants which 
required complementary fertilization and controlled water also were Increasingly 
adopted. As a consequence, use of chemical fertilizers and other chemical inputs 
intensified, although use still is limited. The livestock sector imported pure
blooded livestock and semen. Finally, irrigation of cropland grew rapidly with an 
estimated 25 percent being irrigated in 1990, mostly from private systems. 
Machinery, improved seeds and livestock, chemical inputs and irrigation have 
substituted for limited land and labor which sustained production through 
increased yields as land area and labor inputs decreased. 

VIII. Impllcatlocnns for the F utu re 

Increases in crop yields from whatever source either have increased 
production or offset, to some extent, decreases in production for crops that 
experienced decreases in land area. All good and most marginal agricultural land 
is in production, and the remaining poorer-quality land entails Increasingly higher 
costs of production. Improvements in yields likely are to be the most cost-efficient 
way to expand agricultural production. The gap between average yields in Ecuador 
and the average for the rest of South America, or those obtained by Ecuador's most 
progressive farmers still is relatively !arge for most crops and livestock. Thus, it 
is fully within the realm of possibility '. significantly increase yields with proven 
technologies. 

The science base for agriculture will have to be substantially improved, 
however, if Ecuador is to realize this potential (Chapter 12). Extant caDacity for 
applied and adaptive research, technology transfer and agricultural education is 
practically nil. Greatly increased investments in research, education and extension 
institutions; scientists and techi:,cians; and in improved linkages to the 
international network of agricultural science will be needed. Finally, incentives to 
invest in more modern technologies and industrial inputs which incorporate and 
complement the improved technologies will have to be provided through an 
appropriate macroeconomic and sectoral policy matrix. 

It is significant that average yields have increased at relatively rapid rates 
during the two-decade period in which macro-economic and many sectoral policies 
discriminated against agriculture. Despite these pervasive constraints, substantial 
technical changes also were taking place, which augurs well for future investments 
in research, education and extension, even in a less-than-optimal policy 
environment. 
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NODT ES 

1. Agriculture is divided into five subsectors in the national accounts: export 
crops (bananas, coffee and cacao); other crops; livestock; forestry; and fishing and 
hunting (Chapter 3). Production agriculture in this chapter is defined to include 
the principal commodities from the first three subsectors, plus shrimp from the 
hunting and fishing subsector. These products all are produced in an agricultural 
process where the particular croo, livestock, poultry or shrimp is raised in 
captivity, with various nutrients and other inputs utillzed to enhance output. In 
contrast, the products of the forestry subsector and the rest of the hunting and 
fishing subsector are harvested from naturally occurring populations rather than 
produced in an agricultural production process. Moreover-, consistent data series 
on production, prices and yields of the principal products of these latter sectors 
are unavailable. Consequently they are not considered in this chapter. 

2. Livestock products could not be apportioned between the Sierra and Costa arid 
are not included In Table 6.2. 

3. This is not to suggest that the SEAN data for 1986-1988 are not accurate, only 
that they are based on a different methodology, and therefore are not comparable 
with the earlier deta series. In fact, the SEAN data likely are more accurate since 
they are based on a more objective methodology. However, without a complete 
census they can not be effectively evaluated. 

4. Data for 1983 are excluded from the average for 1980-1985 in all the analyses 
in this chapter because of the extremely bad weather caused by the El Niio 
phenomenon and the resulting very low levels of production. 

5. Crops are classified as "Costa" or "Sierra" according to where they are 
generally grown. In several cases, a crop was grown in both areas but aata were 
not available to make this distinction and the crop was classified in the region 
where production is concentrated. 

6. All growth rates presen, ed in this chapter were calculated with an exponential 
curve fit of the form Y = ae , where a>0 and Y>0, and thus are continuous growth 
rates. Consequently, the direction of growth along the trend line may be different 
than that indicated by comparing the data for a beginning year (1965-1969 average) 
with an end year (1980-1985 average) especially where the magnitude of change Is 
small and the trend is weak. See, for example, the case of peanuts in Table 6.3, or 
cassava and peas in Table 6.7. All observations were used in fitting the trend line, 
including 1983 data. 

7. The following analysis considers cha,'iges in the area harvested of the principal 
crops listed in Appendix Table 6.3. "Other Crops" are excluded because the 
composition of this category changes over time as crops are added to or dropped 
from the list of official production statistics. 

8. The Ministry of Agriculture (MAG) classifies as pasture the abandoned croplands 
that are used only for seasonal grazing as well as improved pastures. 
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9. The reader should keep In mind that the descriptive terms of Sierra, Costa and 
Oriente refer both to major geographical regions and to aggregations of Provinces 
for presentation of official statistics such as censuses, agricultural production, 
etc.(see Chapter 4 and Chapter 5, Note 3). While the geographical and geo-political 
regions are roughly homogeneous this is not always the case. Inferring that all 
Sierra pastures are highland pastures, or that there are no virgin lowland areas 
in the Sierra provinces is a case in point. 

10. The model used here is adapted from that reported in Pray, with assistance 
from Hugo Ramos, senior author of Chapter 9. 

11. The changes in production presented in Table 6.8 are slightly different than 
those presented in Table 6.3. This is because the averages in Table 6.3 are 
calculated directly from the production data in Appendix Table 6.2, while production 
data in Table 6.8 are calculated from the averages of yields, and land area from 
Appendix Tables 6.1 and 6.4 and presented in Appendix Table 6.5. The two methods 
of calculating the average are not mathematically equivalent. 

12. Care must be taken to properly interpret the signs on the percentage shares 
of the three variables. The signs must be related to the direction of change in 
total production. If total production increased, the sign is dirictly related to the 
change in production (a positive sign indicates that the variable explains an 
increase In production of the magnitude indicated, while a negative sign means the 
variable reduced the increase in production by the magnitude indicated). If total 
production decreased the signs are inversely related to the change in production. 

13. Whole shrimp yield about 73 percent tails when the heads are removed. 

14. See Economic Perspectives, Inc. (1987a); and Hammond and Hill for excellent 
reviews of the fertilizer industry in Ecuador. 

15. Continuous growth rate calculated from FERTISA data presented In Economic 
Perspectives, Inc. (1987a p. 11) by fitting an exponential curve. 

16. Recommended fertilization rates in Ecuador generally are based on technical 
optimums that maximize production and are greater than the economic optimum 
where profits are maximized. The economic optimum is less than the technical 
optimum because of the law of diminishing returns to increased applications of 
fertilizer. The rate of fertilizer application should be increased as lorg as the 
additional revenue from increased production exceeds the additional cost of the 
fertilizer. The economic optimum is attained when the added revenue from one 
additional unit of fertilizer is equal to the cost of the fertilizer. 

17. See Economic Perspectives, Inc. (1987c); and Flores for excellent reviews of the 
improved seed situation in Ecuador. 
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APPENDIX I 

ACCOUNTING 	 MODEL 

The logic of the model utilized to account for sources of change in 
agricultural production can be set forth algebraically as follows: 

1.DP = Pt - P0, or 

2.DP = AtYt - AoY 0, the change in production 
where, 

=P0 Crop production in 1965-1969 
= Crop production in 1980-1985
 

A= Land Area in 1965-1969

At= Land Area in 1980-1985 

Yo 	 = Yields in 1965-1969
 
=
Yt Yields in 1980-1985, 

with all data as averages for the years indicated, and 1983 excluded from the 1980
1985 average, because of abnormal weather.
 

Note that:
 

3. At = AC + dA, and 

=4. Yt Y C + dY, 

where dA and dY are the changes in acreage and in yields, respectively, between
 

1965-1969 and 1980-1985.
 

Substituting (3) and (4) into (2) reduces to:
 

5. DP = A0 dY + Y0 dA + dYdA 

Also note from (3) and (4) that: 

6. dA = A. - A0, and 

7. d Y = Yt - YO 

Substituting (6) and (7) Into (5) results in: 

8. DP = A0 (Yt - Y0 ) + YO(At - AD) + (At - A0)(Y t - YO) 

The three elements of equation (8) are the three principal components of the 
change in production between 0 and t (1965-1969 and 1980-1985) referred to In the 
text. Each are discussed briefly: 

8.a dP/dY = AO(Yt - Y0). This Is the change in production due to a change 
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in yields with area held constant in year 0; 

8.b dP/dA = YO(At - A ). This is the change in production due to a change
In area with yields held constant; and 

8.c dP/(dA)(dY) = (A - A )(Y t - Y). This Is the change in production due 
to the interaction of he changes in yields and area. 

The sum of these three components is the total change in production from changes
in yields and land area. The data for accounting for the relative importance of 
each of these three components in explaining changes in production are presented 
In Appendix Table 6.5. 
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MORRIS D. WHITAKER AND JAIME ALZAMORA
 

I. Introd c tloF-Ic:,-

The status of irrigation and its role In the development of Ecuadorian 
agriculture is reviewed and analyzed in this chapter. The primary thefocus is on 
economic viability of relatively large investments in public irrigation works. Such 
investments include the study, design, construction, operation arid maintenance of 
irrigation systems. They also encompass complementary services such as technical 
assistance, machinery pools, demonstration farms and subsidized inputs. A 
secondary focus is on the distribution of benefits from irrigation projects. Such 
projects are intended to increase the productivity and incomes of resource-poor
farmers and project benefits are supposed to be widely distributed. 

The rest of the chapter is organized as follows. Section II reviews the water 
resources of the country and the need for irrigation. Section III describes the 
principal public agencies involved in irrigation, while Section IV analyzes the extent 
and general effectiveness of public and private irrigation systems now in operation.
Section V describes and analyzes plans for new public irrigation projects including
those under construction and design and study. Section VI considers tne process
for financing public irrigation projects, while Section VII analyzes the costs of 
irrigation relative to the foreign debt. Section VIII presents an analysis of the 
subsidies to public irrigation inherent in th,-i water tariff and Section IX examines 
the economic viability of public projects. Section X presents an analysis of the size 
and distribution of economic benefits while Section XI presents conclusions and 
recommendations of the study. 

Morris D. Whitaker is agricultural policy advisor, U.S. Agency for
 
International Development, Ecuador and professor of economics, Utah

State University and Jaime Alzamora is an agricultural economist 
and research associate, U.S. Agency for International Development,
 
Ecuador.
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II. Water- Res urces and IrrlIgatlcn 

Ecuador has bean endowed with abundant water resources that are 
reasonably well distributed throughout the country. There ae eighty-four river 
basins, the majority of which flow into the Pacific Ocean (Keller, et al. p. 91). The 
total ann.al discharge of these rivers ranges between 210 and 370 billion cubic 
meters (m ) toward the Atlantic Ocean and between 80 and 140 billion m" toward the 
Pacific Ocean (Delavaud, et al. pp. 12-13). The smaller of these amount$ of water 
would provide Ecuador's 1.6 million hectares of cropland with 183,500 mJ of water 
per hectare, or a depth of 18.4 meters. In comparison, the 52,004 hectares of land 
irrigated from the Ecuadorian Irlstitute of Water Resources (INERHI) systems in 1987 
required an average of 19,129 m' per hectare, or a depth of 1.9 meters. Thus, therE 
is enough surface water to irrigate about ten times Ecuador's current total 
cropland. Less is known about the amount of subterranean water but there are 
several aquifers that have consistently provided significant quantities of water. 
Several irrigation systems in the Sierra and Costa have been developed utilizing 
subterranean water. 

The demand for irrigation water is determined generally by the distribution 
and level of rainfall relative to the location of agricultural land. Other variables 
besides rainfall, which affect the need for irrigation are temperature, gradient, 
elevation, the kind of plants and soil characteristics. There is great variability 
among each of these factors across Ecuador and consequently a large number of 
agro-ecologic zones. This suggests that the need for irrigation varies 
considerably from zone to zone. 

Eight major climatic zones have been identified based on distribution of 
rainfall, temperatures and level of rainfall (Delavaud, et al. pp. i7-20). These zones 
suggest the need for irrigation is greatest in the Sierra and the Central and 
Southern Costa. 

Rainfall in the Sierra generally is equatorial with a bimodal distribution, 
peaking in April and again in November. The rainy season starts in October and 
continues through May with reduced precipitation during July through September. 
The principal agricultural season (winter) corresponds with the beginning of the 
rains in October. The secondary season (summer) follows the heavy April rains. 
The amount of rainfall varies considerably from less than 500 mm to 2000 mm 
throughout the Sierra. The primary demand for irrigation water during the winter 
season is for supplementary irrigation. The demand for irrigation water rises 
significantly during the summer season, especially in areas of low average 
precipitation and in dry years. Almost all irrigation infrastructure in the Sierra 
is designed for supplementary irrigation, with no storage for irrigation during the 
dry season. This reflects the bimodal distribution of rainfall and the generally 
lower temperatures which limit summer crops. 

In contrast, the Central and Southern Costa have a tropical pattern of 
rainfall characterized by a single peak, usually in March. Rainfall begins in 
December, increases through March and falls off sharply in May. There is a 
pronounced dry season from June through mid-December, with little rainfall. River 
flows drop substantially during the dry season. Demand for Irrigation during the 
winter season is small unless December and early January rains are late. If so, 
some supplementary irrigation may be required especially in rice. Demand for 
irrigation in the Costa is primarily for producing a second or third crop in the dry 
season. As a consequence, irrigation projects in the Costa, especially the newer 
ones, have storage facilities. Those that do not are severely limited in the area 
they can irrigate. 
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III. u1bIlc Agerncies 2 

There are six principal public agencies involved in irrigation: INERHI, the 
Study Commission for the Development of the Guayas River Basin (CEDEGE); the 
Center for the Rehabilitation of Manabi (CRM); the Center for the Economic Recovery 
of Azuay, Caiar and Morona Santiago (CREA); the Regional Program for the 
Development of Southern Ecuador (PREDESUR); and the National Institute of 
Meteorology and Hydrology (INAMHI). In addition seeral other entities, including 
provinces, municipalities and national government agencies are engaged in 
irrigation programs. Each of these institutions is briefly described. 

lINRH I 

INERHI was created on November 10, 1966 from the National Bureau of 
Irrigation and the Directorate of Hydrologic Resources of the Ministry of 
Agriculture and Livestock (MAG). It is a semi-autonomous, public institution with 
its own budget and administrative unit. It is attached to HAG and the Minister 
appoints the director, serves as chair of the Board of Directors and has some 
influence through the budgetary process. It has the greatest area Linder irrigation 
of any of the public institutions. 

INERHI assumed the responsibilities of its two predecessors as it was created 
in 1966. A new Water Law, issued in 1972, substantially expanded INERHI's 
responsibilities. The new law nationalized all water resources clearly stating that 
all water that had been considered private property was now a public resource. 
However, previous owners could continue to use the water under terms of the new 
law. These terms included efficient use of the water and the concession of a water
use permit issued by INERHI which was not transferable by the user. Under the 
previous Water Law of 1936 water rights were held privately and could be freely 
bought and sold or rented separately from the land. Modifications in this law 
between 1936 and 1972 moved toward the radical reform inherent in the 1972 law. 
In the euphoria of the oil boom, the new law also provided substantial subsidies to 
users of irrigation water. 

INERHI has three primary functions which were defined in the law creating 
it and in the Water Law of 1972. First, it was to plan, administer and regulate, as 
ultimate authority for the Government, the use of all the water resources of the 
country for all purposes, public and private, rural and urban. Soecifically it was 
to: (a) issue, regulate and control water-use permits; (b) locate water and evaluate 
water quality and quantity; (c) protect water resources; (d) inventory and evaluate 
use of water; and (e) plan for the use and protection of water. 

Second, INERHI was to plan and administer, as maximum authority, all 
irrigation, drainage and flood control activities for the country. Its specific 
functions in this area were to: (a) prepare and execute a national plan for 
irrigation, drainage and flood control; (b) inventory and evaluate irrigation works 
and water use for irrigation; (c) regulate, control and approve all irrigation,
drainage and flood control programs and projects; and (d) promote and support the 
development of Irrigation and drainage by the private sector and other public 
sector entities. 

Third, INERHI was to study, construct and operate irrigation systems. 
Specifically It was to: (a) carry out requisite pre-feasibility and feasibility studies 
including technical, economic and social aspects; (b) construct irrigation works and 
take all actions necessary to achieve, complete implementation of the projects; (c) 
operate and maintain infrastructure; and (d) promote economic and social 
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development in areas of irrigation. 
INERHI has been given a very comprehensive, complex and difficult 

assignment. It has broad responsibility for planning, granting, monitoring and 
adjudicating all water use in the country for whatever purpose. It also has 
nationwide responsibility for all irrigation, drainage and flood control. Finally, it 
constructs and operates irrigation, drainage and flood control systems throughout 
Ecuador. 

INERHI's efforts, as measured by its budget allocations since 1985, have been 
concentrated mainly on its third function, the development of irrigation, drainage 
and flood control systems (Table 7.1, Appendix Tables 7.1 and 7.2). Nearly 87 
percent of its budget was devoted to construction and operation of irrigation 

Table 7.1 	 INERHI Expenses by Programs and Activities, Annual Average 1985-1988 (millions of
 
1988 sucres)
 

Activity INERHI Functions Total by 
ACti% t 

Central Water Irrigation Construction Institutional 
Management Management Management & Operat ion Planning 

Studiea 0.71 6.09 0.30 186.21 1.45 194.76 
Construction 19.55 4,331.32 4,350.87 
Operation 75.89 75.b9 
Maintenance 8.20 108.33 116.53 
Ag. Development 52.30 52.30 
Administration 415.77 60.09 9.06 1,040.67 32.17 1,557.77 
Fixed Ansets 75.02 4.03 0.06 332.85 0.86 412.82 
Public Debt 150.77 150.77 
Water Agencies 160.60 160.60 

Total by Function 670.02 230.81 9.42 6,127.58 34.47 7,072.30 
Share (1) 9.47 3.26 0.13 86.64 0.49 100.00 

Source: Appendix Tables 7.1 and 7.2.
 

systems on average during 1985-1988. Only 3.3 percent of its budget was spent on 
its first function of planning, administering and regulating the use of water 
resources. Almost nothing has been done to carry out the second function of 
irrigation management, with only .1 percent of its budget devoted to this task. 

IHERHI's organizational structure may be impeding its ability to play a more 
vigorous role in carrying out its first two mandates. The Directorate of 
Administration of Water which is responsible for planning, administering and 
regulating Ecuador's water resources, is attached administratively to the Technical 
Directorate. The Technical Directorate studies, designs, builds and operates 
INERHI's irrigation systems. At the field level, the Water Agencies, which process 
wator concessions, are subordinate to the Chief of the Irrigation District. Thus, 
the administrative unit of INERHI with responsibility to allocate water among all its 
competing uses is administratively subordinate to a unit of INERHI which develops 
water for irrigation. The Department for the National Irrigation Plan is part of the 
Directorate of Planning which serves as a staff office to the Executive Directorate. 
There is no line office responsible for carrying out the second function of planning 
and administering all irrigation and drainage at tide national level. This reflects 
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the low priority of this function and the small budget allocations to It. 
INERHI also has labor problems which also may be constraining its

performance. Salaries for its 811 professional staff (civil servants) have declined 
in real terms in every year since 1985 and are low compared to private sector 
alternatives (Appendix Table 7.3). Consequently, it is difficult to develop and 
maintain a critical mass of experienced staff. Its 1,357 laborers work under a
collective labor contract. This union paralyzed INERHI during the peak of the dry 
season in 1988 by declaring a national strike and closing the Pisque irrigation
project for nearly 90 days. The unionization of INERHI's laborers clearly limited 
its ability to provide basic irrigation services. Finally, INERHI has suffered from 
a high turnover of senior staff with four Executive Directors during 1985-90. The 
politization of INERHI has resulted in instability and discontinuity of leadership in 
an agency that is largely technical in nature. 

CIEDEGE 

CEDEGE was created in 1965 and is a semi-autonomous public agency attached 
to MAG and to the Office of the President (Orquera p. 22). It is headquartered in 
Guayaquil, has its own endowment and is governed by a Board of Directors. It was 
created to carry out studies of ways to develop the region covered by the Guayas
River Basin. In 1970 CEDEGE's jurisdiction was expanded to include the Santa 
Elena Peninsula and in 1972 it was given authority to design and implement
projects as well as carry out analyses and studies. In 1979 CEDEGE was given
responsibilities of implementing the multipurpose Jaime Roldos Aguilera project
(known popularly as the Daule-Peripa project) which strengthened its function of 
regional planning and improving interinstitutional coordination. 

CEDEGE will have over 100,000 irrigable hectares when the Daule-Peripa and 
closely related Santa Elena projects are fully implemented. These projects are 
being implemented in stages, however, and only 17,000 hectares are programmed to 
be irrigable in the first phase starting in 1990. The balance of the 100,000 hectares
 
is planned to be ready in thr6e other later phases.
 

CRM 

CRM was created in 1962 in response to a severe drought that resulted in 
emergency conditions in the Province of Manabi. It a semi-autonomous public 
agency attached to the MAG. It has its own budget, is located in Portoviejo and 
has jurisdiction only in the Province of Manabi. 

CRM has focused primarily on potable water systems with some limited 
involvement in irrigation. It plans to greatly expand its involvement in Irrigation
with construction of V multiple-use Carrizal-Chone project in the near future and 
rehabilitation of its mL ti-purpose Poza Honda project. These and several smaller 
projects will add about 31,000 additional hectares under irrigation. CRM also plans 
to bring water from the Daule-Peripa reservoir to the La Esperanza reservoir (as
part of the Carrizal-Chone project) and thence to the Poza Honda reservoir. This 
additional water will meet increasi~ig urban demands for potable water in the 
Portovlejo area and resolve a growing conflict between agricultural and urban 
water users. 

CREA was created In 1958 and also Is a semi-autonomous public agency 
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attached to the MAG. It is a legal entity with its own budget and is located in 
Cuenca. CREA has some very small irrigation projects which it has developed but 
no data are available. It is working with INERHI to improve tne management of 
watersheds and better utilize water resources. It has no plans to implement new 
irrigation projects. 

PREDESUR
 

PREDESUR does not exist as a separate legal entity; it is an element of the 
Executive Directorate of the Ecuadorian Subcommission for the Development of the 
Puyango-T~mbez and Catamayo-Chira River Basins. The Executive Directorate was 
created in 1972 with Its own budget in accord with a 1971 bilateral agreement with 
Peru. The bilateral agreement called for the establishment of subcornmissions by 
Peru and Ecuador to exploit the binational water resources of the two river basins. 
The Executive Directorate of the Subcommission established PREDESUR in 1975 and 
is legally responsible for i'. 

PREDESUR's principal involvement in irrigation has been the Puyanyo-Ttrmibez 
project which includes the Tahuin dam. The Tahuin dam project was transferred 
to INERHI after the dam was about 60 percent complete. When the Puyango-T~mbez 
project is completed (including two more dams) it will irrigate about 70,000 hectares 
in Ecuador. Another smaller project of 6,000 hectares (Zapatillo Alto) also is under 
study. 

I NAIH I 

INAMHI is a semi-autonomous public agency created in 1979 and attached to 
the Ministry of Natural Resources and Energy. Its primary function is to gather, 
analyze and provide, in coordination with other agencies, meteorologic, climatic and 
hydrologic data and information. INAHMI has very limited resources for carrying 
out its important assignment. The number and level of training of its staff are 
inadequate to the task at hand. Its meteorologic stations are antiquated and many 
prcbebly give inaccurate measurements. Several other institutions also have 
substantial networks of meteorologic stations, including the Ecudorian 
Electrification Institute (INECEL), the National Institute of Agricultural Research 
(INIAP), CEDEGE, CRM and CREA. While the Board of Directors of INAMHI is 
comprised of representatives from some of these agencies, the data from their 
stations are not ratified by INAMHI nor in,.orporFt,'d into a national data system. 
The data generated by INAMHI are fundament d to rational allocation of water 
concessions by INERHI but the two agencies tend to work very independently. 

Other Public Agericies 

There are several other public national and regional entities that are engaged 
in the operation of irrigation systems. Included are provincial and municipal 
governments, MAG, INIAP and the Military (CAME). The most important of -these in 
terms of irrigated area is the Provincial Council of El Oro with approximately 12,000 
hectares in four irrigation systems. The provincial councils of Loja and Cotopaxi 
also have irrigation systems. Fifteen municipald governments, mainly in the Sierra, 
collectively irrigate 6,600 hectares mainly from small and simple irrigation systemris. 
NAG irrigates 1,000 hectares and IN±AP and CAME each about 250 hectares on their 
farms. 
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IV. 	 Extent and Effectiveness 
cf IrIgatic> n 

There were approximately 418,000 hectares of land irrigated in 1987 (Table 
7.2, Appendix Tables 7.4 and 7.5). This includes land irrigated from both public 
and private projects throughout the year and does not account for irrigation of 

Table 7.2 Irrigation Projects in Operation, 1989
 

Entity Command Irrigable Irrigated Irrigable Irrigated 
Area a Area in as as 

(Super-ficie (Superficie 1987 Share of Share of 
Dominada) Re gable) Command Irrigable 
(hectares) (hectares) (hectares) (W) (%) 

A. GRAND TOTAL 510,735 445,244 417,959 87.2 93.9 

B. Private 	 330,000 330,000 3:30,000 100.0 100.0
 

C. Public Total 180,735 115,244 87,959 63.8 76.3
 

1. INERHI(National) 1:39,630 79,289 52,004 56.8 65.6
 

2. CEDEGE (Guayas 9,000 4,700 4,700 52.2 100.0
 
R. Basin)
 

3. CRM (Manabi) 3,500 2,650 2,650 75.7 100.0
 

4. CREA (Azuay, 4,200 4,200 4,200 100.0 100.0
 
Canar, & M. S.)
 

5. Provinces 	 16,315 16,315 16,315 100.0 100.0
 

6. Municipalities 6,600 6,600 6,600 100.0 100.0
 

7. Others (MAG, 1,490 1,490 1,490 100.0 100.0
 
INIAP, CAME)
 

Source: Appendix Tables 7.4 and 7.5.
 

a Data were not available tn distinguish between command area, irrigable 

rea and irrigated area for most of the regional and local irrigation 
-gencies. It is likely that irrigated area is substantially less than 
irrigable area and that irrigable area is less than the planned command 
area, just as is the case for INERHI, CEDEGE and CRM. 
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multiple crops. Irrigated agriculture is relatively important, accounting for about 
27 percent of the cropland of the country.

The extent of private irrigation has been estimated but there are no reliable 
data and tha estimates have to be considered approximations. Keller, et al. (p. 103) 
ectimated the area under private irrigation to be 323,000 hectares in 1981. A more 
recent estimate by Carrera de la Torre of 330,000 hectares is consistent with the 
first. It also is cited by Orquera (p. 31) as an accepted estimate. Cox, Cox and 
Tolosa (p. 20) argue that the 1981 estimate was too high and make a more 
conservative estimate for 1988 of 231,00 hectares. The estimate of 330,000 hectares 
is judged to be the most reliable on the basis of consistency with the 1981 estimate. 
INERHI, with assistance from the Office of Overseas Science and Technology
Research of France (ORSTO1) is carrying out a study of irrigation by river basin 
that will provide more accurate data about the extent and location of private 
irrigation. The study will not be completed until the early 1990s. 

The private sector accounts for nearly 80 percent of all irrigation, accepting 
the estimate of 330,000 hectares in private irrigation. About 33,000 hectares of 
private irrigation is in 14 farms, ranging from 1,000 to 5,000 hectares per farm 
(Orquera p. 32). The balance is in smaller, simpler systems thought to be located 
primarily in the Sierra. INERHI has been involved since 1985 in a modest program 
to improve the privately-owned acequias (distribution systems--primarily primitive 
ditches) and shallow wells of small farmers. In 1987 this effort improved irrigation 
or! 23,000 hectares and benefitted 15,300 families (INERHI 1987a). 

Puulic projects irrigated a reported 87,959 hectares in 1987 with 52,004 
hectares (59 percent) under auspices of INERHI (Table 7.2). These projects are 
located throughout the ;ountry (Figure 7.1). Seven other regional, provincial and 
local government agencies collectively irrigated nearly 36,000 hectares. The single 
most important of these is the Provincial Council of El Oro, which irrigated 12,000 
hectares.
 

INERHI irrigation systems have not realized their planned potential.' The 
area planned at the design stage to be irrigated (command area) was 139,630 
hectares. There is only sufficient infrastructur 9, however, for an irrigable area 
of 79,289 hectares or 57 percent of the planned command area. More critically, the 
irrigable area is greatly underutilized with onl y 52,004 hectares actually under 
irrigation in 1987 (66 percent of irrigable area). 

Inefficient utilization of irrigation water, especially on farms, likely is the 
main reason that one-third of the irrigable area is not irrigated. Keller, et al. (p. 
45-48) found or -fari-ii efficiencies were especially low at only 2-15 percent for earth 
systems and 20-45 percent for lined systems. The same study noted that almost all 
Ecuador's irrigation systems are stream diversions and that irrigation must occur 
24 hours per day to take full advantage of available water. Night irrigation was 
found to be very inefficient, especially on steeper slopes in the Sierra. As a result 
there may be as little as one-half the water effectively available as supplied. These 
stark realities expose the overly optomistic nature of feasibility studies which 
assumed much higher rates of efficiency in the main system and In on-farm 
applications than are being realized. 

Efficiencies appear to be relatively lower in on-farm applications than In the 
main systems in all public projects (Keller, et al. 1982, 47). This suggests that on
farm water management should be the initial focus of technical assistance and 
training. Tnere clearl.; is opportunity for substantial improvement in efficiency of 
on-farm water applications in Ecuador with already proven technologies. If 
efficiencies were improved by only one-third, there would be sufficient water to 
irrigate all the land that is currently irrigable in INERHI projects (79,289 hectares). 
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Figure 7.1 Irrigation Projects in Operation 
Source: 	 Prepared by authors from data provided by the various Irrigation agencies 

and Appendix Tables 7.4 and 7.5. 
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Water resources sometimes prove insufficient to fully develop a project, 
despite initial hydrologic studies which document adequate supplies. The problem 
appears primarily to be incorrect measurements of available water supply at 'the 
feasibility stage of the project. This is due, at least in part, to several institutions 
being involved in water measurement. There currently is no system for linking 
these diverse networks into an integral information system. As a result, data on 
water supplies are less accurate than they might be and overestimations of flows 
occur. Projects which suffer from overestimation of water flows and also have 
inefficiencies in on-farm water applications obviously are constrained to much less 
irrigable area than planned. 

Lack of funding also has constrained development of irrigation infrastructure 
and restricted expansion of the irrigable area toward the contemplated command 
area. INERHI has expended, on average, for all of its operating irrigation systems, 
only 79 percent of planned total project costs (Appendix Table 7.4). Only 16 of 
INERHI's 35 operational systems are 90 percent or more completed, as measured by 
accumulated expenditures as a share of total project costs. Construction tends to 
be delayed primarily because of funding shortfalls. Give inefficient on-f.rm water 
management and inadequate ,ater supplies, the postponement of further 
investments in infrastructure has been efficient in an economic sense. 

V. Future Irr-gatIcon Prcjects 

There are a relatively large number of public irrigation projects either under 
construction or under serious study or design programmed for completion during 
the 1990s. If completed as planned these projects will substantially increase 
irrigated cropland in Ecuador but at very high costs and increased public foreign 
debt. 

Proc>J t undAricle r Consr g tr3cti :L on>i 

Projects currently under construction will expand the irrigated area by 
108,109 hectares when and if fully implemented (Table 7.3, Figure 7.2, Appendix 
Tables 7.6 and 7.7). INERHI is the most important agency in terms of numbers and 
magnitude of new projects. It has 25 projects under construction with a planned 
command area of 62,318 hectares. The most important of these is Phase I of the 
Jubones Project of 15,600 hectares located in El Oro province. Other important 
projects include the Ambato-Huachi-Pelileo and Pfllaro projects in Tungurahua 
province and the Tahuin project in El Oro province. The latter was part of 
PREDESUR's Puyango-TOmbez project but has been trdnsferred to INERHI. The 
other 21 INERHI projects are much smaller, ranging from 170 to 3,100 hectares and 
are located throughout the country. 

CEDEGE is the next most important irrigation agency in terms of new 
projects. It will add 32,691 hectares when three projects currently under 
construction are completed and fully implemented. The nrost important of these Is 
the first phase of the Daule-Peripa multipurpose project. It includes the dam on 
the Daule River which was completed and placed in operation in 1988. 
Infrastructure for irrigation of 17,000 hectares on the right bank of the Daule has 
been completed but will not be operational until 1991. The second phase will add 
generation of electricity and the third will pr 9 #ide infrastructure to irrigate 33,000 
hectares on the left bank of the D&\ule River. 

CEDEGE's second most important construction project is the first phase of 
Its Santa Elena project." The Santa Elena project utilizes water stored in the 
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Table 7.3 Irrigation Projects under Construction, January 1989
 

Entity/Project Province Planned 
Command 

Expected
Termination 

Area Date 
(Area Neta)
(hectares) (year) 

A. GRAND TOTAL 108,109 ---

B. INERHI 62,318 --

1. Ambato-Huachi-Pel ileo Tungurahua 9,885 1990 
2. Pillaro Tungurahua 8,870 1995 
3. Tahuln El Oro 7,400 1994 
4. Jubones Phase I 
5. Others (21 Projects) 

El Oro 
Various 

15,600 
20,583 

1995 
---

C. CEDEGE 32,691 

1. Daule-Peripa Phase I Guayas 17,000 1990 
2. Santa Elena Phase I Guayas 15,691 1990 
3. Samborond6n (Drainage) Guayas 1991 

D. CRM 13,100 

1. Poza Honda Rehabilitation Manabi 6,500 1990 
1. Jama Manabi 2,000 1990 
2. Briceho 
3. Small Dams (9 Projects) 

Manabi 
Manabi 

1,000
3,600 

1990 
---

Source: Appendix Tables 7.6 and 7.7. 

Daule-Peripa Reservoir for both irrigation and potable water throughout the Santa 
Elena Peninsula. The first phase of the project will pump water from the lower 
Daule River, near La Toma in Guayas Province, up 75 meters to an aqueduct which 
will carry it to the Chongon dam and distribution system for irrigation of 15,691 
hectares in the Chongon-Piayas area and potable water for Playas. The second 
phase of the project, which is under study and design, will irrigate another 27,192 
hectares and provide potable water for Salinas and La Libertad. Water will be 
pumped uphill another 73 meters from the Chongon Reservoir and distributed via 
aqueducts and canals to various sites in the Western Santa Elena Peninsu!a. 

CRM has three principal projects under construction, rehabilitation of the 
Poza Honda and Briceho projects and construction of the Jama project, which will 
irrigate 9,500 hectares in total. CRM has nearly completed rehabilitation of the Poza 
Honda project, which was severely damaged by flooding, and plans to add a net of 
6,500 hectares to the 2,650 hectares that tre now Irrigable. The Jama project will 
add 2,000 hectares. The Briceho project is being rehabilitated and a net of 1,000 
hectares will be added. CRM also is constructing nine other small dams which will 
irrigate 3,600 hectares. 

The actual increase in the area under irrigation from projects currently 
under construction probably will be smaller and slower than implied by their 
planned command area of 108,109 hectares. Financial and other constraints likely 
will slow down the completion of infrastructure. The result will be smaller irrigable 



200 Chapter 7
 

i"- t 'i C O0 L 0 M B I A 

U GIL M 

"-. . .... . . ' ,-'.-... z~~~~~ ., 

li';i".. . t "]".• 0. .I • 


t 31- ' tC-?'" U ' 
 -


,Q , 

U

5 Ia Itobel 

....fnb ' a ,.J.. *..
 

.. A.0P, 6Qi--..Cn.P,
 
Y Luc.ia
 

I ' .
 

<d' '."'- -- 1' 

Figure 7.2 Irrigation Projects under Construction 
Source Prepared by authors frm data provided by the various irrigation 

agencies and Appendix Tables 7.6 and 7.7. 



Irrigation and Agricultural Development 201
 

areas than the planned command areas, even several years after planned completion
dates in the early 1990s. Moreover, inefficient use of water at both the system and 
farm levels probably will limit the area actually irrigated to less than the irrigable 
area. Lack of complementary resources such as improved technological packages
and associated modern factors of production (improved seeds, pesticides and 
fertilizers) will limit the profitability of irrigation and further constrain full 
utilization of the irrigable areas. These realities already have been demonstrated 
in the experience of INERHI's many operating irrigation systems. There is no 
reason to expect a greatly improved pattern in INERHI's new projects, or that 
CEDEGE or CRM, with much less institutional capacity than INERHI, will fare any 
better. 

Projects under- Desir or STIAdy 

There are a number of irrigation projects under design or serious study
which have a planned command area of 294,308 hectares (Table 7.4, Figure 7.3, 
Appendix Tables 7.8 and 7.9). These projects include only those which are in the 
design phase or under feasibility study. In addition to these, there lire a large
number of other projects that are at the preliminary stages of identification and 
study which are not treated in this section. For example, INERHI alone has 36 other 
projects (besides those listed in Table 7.1) which are under preliminary study that 
would irrigate another 152,058 hectares. 1 

iNERHI is the most important public irrigation agency in terms of projects 
now under design or in serious study, with 132,116 hectares, followed by CEDEGE 
with 68,192, PREDESUR with 76,000 and CRM with 18,000. Several are second and 
third stages of projects currently under construction and they likely will advance 
to the construction stage by the early to mid-1990s. They will be subject to the 
same funding and operational constraints discussed above for projects now under 
construction. It is unlikely that projects now under design or study will be 
completed before the late 1990s or increase the area irrigated in any significant 
way until after 2000. 

INERHI's mcst important project is Phase II of the Jubones prrject with an 
additiornal 38,400 hectares of planned command area, which is at the design stage
and is expected to move to construction in the early 1990s. The Tabacundo II 
project (8,889 hectares) also is designed and construction will begin when financing 
can be arranged. Other important projects include Artezon-Mira-EI Angel In Carchi 
province, Chalupas and Chaupi Palama in Cotopaxi province and Catarama and Banco 
de Arena in Guayas and Los Rios provinces, respectively. INERHI also has 13 other 
projects at design or feasibility stage totaling 27,927 hectares. 

INERHI is planning the rehabilitation of five of its older irrigation systems 
at a cost of US$17.3 million. The most Important of these is the Chambo system
which was designed with too small a diversion dam to irrigate the planned command 
area. The cost of this modification is projected to be US$12.0 million, which seems 
very high for the benefits expected. Other systems planned for renovation include 
Salinas, Pisque, Tumbaco and Manuel J. Calle. The latter is afflicted with serious 
drainage problems which, if not resolved, may obviate the utility of recent 
improvements in the distribution system. INERHI also Is continuing its program to 
repair and improve the acequias and shallow wells of small farmers. While INERHI 
had planned to continue its flood control program in the Lower Guayas River Basin, 
this activity was transferred to CEDEGE early in 1989, along with responsibility for 
the Catararna irrigation project. Moreover, It Is possible that INERHI's three large
irrigation projects in the region (Milagro, Chilintomo and Manuel J. Calle), which are 
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Table 7.4 Irrigation Projects under Design or Serious Study,

January 1989 

Entity/Project Province Stage of 
Study or 

Planned 
Command 

Design Area 
(Area Neta) 
(hectares) 

A. GRAND TOTAL 294,308
 

B. INERHI 132,116
 

1. Artezon-Mira-E1 Angel Carchi Feas. 9,000

2. Tabacundo II (Tunnel) Pichincha Design 8.889
 
3. Chaupi Paloma Cotopaxi Feas. 10,700

4. Chalupas Cotopaxi Feas. 18,600

5. Banco de Arena Guayas Feas. 12,800

6. Cat.arama Los Rios Feas. 5,800

7. Jubones Phase II El Oro Design 38,400

8. Others (13 Projects) Various Des.-Feas 27,927
 

C. CEDEGE 68,192
 

1. Dauile-Peripa Phase III Guayas Design 33,000

2. Santa Elena Phase II Guayas Design 27,192

3. Pedro Carbo Guayas Pre-Feas. 8,000
 

D. CRM 18,000
 

1. Carrizal-Chone Manabi Design 18,000
 

F. PREDESUR 
 76,000
 

1. Puyango-T6mbez Loja Feas. 70,000

2. Zapotillo Alto Loja Design 6,000
 

Source: Appendix Tables 7.8 and 7.9.
 

an integral part of flood control infrastructure, also could be transferred to 
CEDEGE.
 

CEDEGE has two major projects in the design stage and is seeking financing
for them. One is the Phase III of the Daule-Peripa project which will construct 
infrastruct-.re to irrigate 33,000 hectares on the right bank of the Daule river. The 
second is Phase II of the Santa Elena project which will provide Irrigation water 
for an additionaJ 27,192 hectares in the Santa Elena Peninsula and potable water for 
Salinas and La Libertad. Each of these sub-projects is closely related to 
investments made in the first phases and the economic viability of the Daule-Peripa
and Santa Elena projects depends on completion of all the phases of both projects. 
It is expected that funding will be secured and construction on these two sub
projects will start in the early 1990s. CEDEGE also Is in process of final design of 
the Pedro Carbo project of 8,000 hectares. 

PREDESUR is just letting contracts for the feasibility studies of the Puyango-
Ttlmbez project which will Irrigate an estimated 70,000 hectares In Loja when It Is 

http:infrastruct-.re
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completed (PREDESUR). The initiation of construction is likely several years 
away,since financing still has to be secured. 

CRM has one major project which has baen designed and shortly will be 
under construction. The Carrizal-Chone project has a planned command area of 
18,000 hectares. The project includes construction of the La Esperanza dar on the 
Carrizal river and the Grande dam on the Chone river for irrigation and flood 
control. It also includes an aqueduct for inter-basin transfer of water from the 
Daule-Peripa reservoir to the La Esperanza reservoir and from there to the Poza 
Honda reservoir to augment the supply of potable water for Portoviejo. The 
contract has already been awarded for construction of the La Esperanza dam, which 
is expected to begin in late 1990. 

INERHI will continue to be the dominant irrigation agency in terms of area 
irrigated for well into the first two decades of the 21st century, even if all the 
projects under construction and study by other agencies are fully implemented 
(Table 7.5). CEDEGE and CRM both will become more important but the irrigable 
area under their collective jurisdiction will not reach that managed by INERHI. 
CEDEGE will be the second most important irrigation agency both when current 
construction is completed and when projects under design or study are completed, 
but it will not reach one-half the area covered by INERHI projects. 

Nothing is known about the status of any current construction or plans for 

Table 7.5 	 Irrigation Projects in Operation, under Construction and under Design or
 
Serious Study, 1989 (hectares)
 

Entity Irrigated Under Under Total Total Grand
 
in Construction Design or Irrigated under Total
 
1987 1989 Study and under Construction
 

1989 Construction and Study
 
(a+b) (b+c) ia+b~ci 

(a) (b) (c) (d) (e) f) 

A. Total 417,959 108,109 294,308 196,068 402,417 820,376 

B. Private 330,000 0 330,000 

C. Public 87,959 108,109 294,308 196,068 402,417 490,376 

1. INERHI(National) 52,004 62,318 132,116 114,322 194,434 246,438 

2. CEDEGE (Guayas 

R. Basin) 
3. CR1 (ulanabi) 

4,700 

2,650 

32,691 

13,100 

66,192 

16,000 

37,391 

15,750 

100,883 

31,100 

105,583 

33,750 

4. CREA (Azuay, 

Cafiar, & '1. S.) 
5. PREDESUR (South 

Ecuador) 
6. Other Public 

4,200 

24,405 

76,000 

4,200 

0 

24,405 

0 

76,000 

0 

4,21)0 

76,000 

24,405 

Source: Tables 7.2, 7.3 and 7.4.
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private irrigation. Even after completion of public projects currently under 
construction, private irrigation at the current level of 330,000 hectares will 
substantially exceed public irrigation of 196,068 hectares. The actual gap will 
probably be even greater as the planned command areas of public projects will 
not be realized. 

The total area under public and private irrigation if all public projects in 
construction and under design and study were completed and fully implemented 
would be 820,376 hectares, nearly doubling the area currently under irrigation. J 
Because of the constraints discussed above, the irrigable area from new public 
projects is expected to be much smaller than the planned command areas and the 
irrigated areas smaller than the irrigable areas. Also, it will require much longer 
to bring these smaller areas under irrigation than planned in overly ambitious 
scheduies. 

VI. Firanc-ing Ir-r Lgaticrn Projects 

The process for approving and financing public irrigation projects in 
Ecuador is largely decentralized and highly subjective. There is only a limited 
attempt by the National Devlelopment Council (CONADE) to enforce the application
of objective criteria and procedures in setting national priorities for allocation of 
investment capital (Cox, Cox and Tolosa 64 ff.). This is generally true, not only 
within the irrigation sector but also among other competing needs in agriculture 
and among sectors. The result is intense interinstitutional competition for both 
internal and external financing for irrigation and other development projects. 

Funding for irrigation projects for every public entity comes from two 
principal sources, domestic (primarily government) and external (primarily bilateral 
and multilateral development agencies). Domestic resources for the public irrigation 
agencies include funds from taxes earmarked for specific activities, revenues from 
tariffs and other services, funds from the general budget, internal credits and 
donations from domestic agencies. 

The sources of funds appear to limit flexibility in applying objective criteria 
to allocation of funds. For example, INERHI receives earmarked ta" proceeds from 
the Plan Loja which must be used for irrigation projects in the Loja province. It 
also receives funds from a tax on Central Bank credits that goes into a National 
Fund for Irrigation and Drainage (FONARYD), half of which must be used for the 
Jubones irrigation project. International and domestic credits and donations almost 
always reflect perspectives and interests of the funding sources. The flexibility 
represented by income from water tariffs and direct budget support is relatively 
small. Tariffs have averaged about 3-4 percent of INERHI's income in recent years 
and much smaller shares for CEDEGE and CRM (Cox, Cox and Tolosa p. 64). Direct 
budget support has averaged about 25-30 percent. 

The decentralized and politicized system for financing irrigation projects has 
several undesirable effects. An unhealthy competition has ensued between the 
principal irrigation agencies. This was confined to INERHI and CEDEGE until 
recently when both CRM and PREDESUR entered more actively into the fray, 
successfully seeking funding for the Carrizal-Chone and Zapotillo Alto projects.
This has tended to pit these institutions against each other, especially the regional 
institutions against INERHI. The recent transfers of the flood control program of 
the lower Guayas River basin and the Catarama irrigation project from INERHI to 
CEDEGE has heightened tensions in INERHI. The ad hoc system for approving and 
financing irrigation projects further .limits INERHI's capacity to serve its legally 
mandated roie in managing water and Irrigation resources for the country. 
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Another undesirable effect of decentralized project development and 
financing is the failure to complete projects. INERHI's failure to complete its 
operational irrigation systems, in many cases years after they were placed in 
operation, has aiready been noted. In the meantime, other projects continue to 
be identified, studied, designed and built by INERHI (and the regional entities) as 
if the uncompleted operating systems did not exist. 

Another manifestation of problems with the decentralized approval and 
financing system is the tendency to construct interrelated elements of projects out 
of sequence. One example is the decision to proceed with financing and 
construction of Stage 2 of Phase I of the Santa Elena project before securing 
funding for Stage 1. Stage 2 is a dam and distribution system at Chongon for,
irrigation of 15,691 hectares and potable water for Playas. Stage 1 comprises a 
pumping station near La Toma and an aqueduct that takes water from the Daule 
river that carries it to the second stage at Chongon. Stage 2 obviously can not 
operate until Stage 1 is completed. The financing for Stage 2 of Phase I of Santa 
Elena (US$187 million) was obtained from Brazil with no assurance that funding
could be obtained for Stage 1. While funding for Stage 1 since has been arranged 
from the same source, the inherent danger in funding and starting Stage 2 first 
is obvious. 

VII. Cots and Public Debt 

Expenditures on public sector irrigation and water resources have averaged 
nearly 40 percent of the public sector budget for agriculture for nearly two 
decades (see Chapter 11 Table 11.3). In contrast, the area actually irrigated by 
public sector projects in 1987 of 87,959 hectares is about 6 percent of average 
cropland during 1980-85 (see Chapter 6). The share of agriculture's GDP derived 
from publicly-irrigated agriculture is not known but probably is not much different 
than 6 percent. Thus, public expenditures to operate irrigation systems seem 
disproportionately large relative to the importance of irrigated cropland. 

The cost of infrastructure for INERHI's 35 operating irrigation systems 
through 1988 is estimated to be S/.75,313.1 million in i388 constant prices, or 
US$172.7 million, at the frV market exchange rate of S/.436.19/US$ in 1988 (Table 
7.6, Appendix Table 7.10). The value in 1988 prices of other pub[lc irrigation 
infrastructure is estimated at S/.34,152.0 million or US$78.3 million. The total 
value of all public irrigation systems now in operation is S/.109,465.1 million or 
US$251.0 million, on the basis of these estimates. These estimates do not include 
the costs of operations and maintenance; services; institutional development; central 
administration; national level water and irrigation and drainage management; nor 
water measurement by INAMHI. 

The costs of INERHI's infratructure per irrigable hectare averaged 
S/.949,855 (US$2,177.62) in 1988 but varied considercbly among operational
irrigation systems. Such costs range from a low of S/.127,300 per irrigable hectare 
in Jim~nez-Cevallos to S/.2,674,663 in Machangara.. The great variability in costs 
suggests some projects may be viable with much lower benefits relative to higher
cost projects. 

As noted above, more than half of INERHI's 35 operational irrigation systems 
are less than 90 percent complete and average only 79 percent complete based on 
accumulated costs as a share of total costs. The total cost in 1988 prices of these 
projects is estimated at S/.94,839.8 million or US$217.4 million. 16 Thus, INERHI needs 
another US$44.7 million just to finish the partially-completed projects that are in 
operation but has financing to complete only a few of them. 

http:US$2,177.62
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, Table 7.6 INERHI Inwstments in Infrastructure in its Operational 
Irrigation Systems, through 1988 

Irrigation 'Share Costs to Date (1988 sucres) Inferred
 
System Completed -------------------------- Total
 

Total Per Irrigable Costs
 
(name) (X) (millions) 'hectare (millions)
 

INERHI Total 79.4 75,313.1 949,855 94,839.8
 

1. Montufar 96.8 6,845.0 2,444,632 ;,073.8

2. San Vicente de P. 100.0 337.9 844,625 -)37.9
 
3. Ambuqui 81.5 1,307.0 986,415 1,60?.I
 
4. Salinas 96.8 3,243.0 1,544,281 3,351.4
 
5. Tabacundo I(Wells) 100.0 425.5 236,635 425,5
 
6. Pisque 93.8 13j145.3 2,094,873 14,012.0
 
7. Tumbaco 72.5 2,574.2 1,336,563 3,552.1

8. Lat./Sal./Ambato 98.0 6,017.7 716,389 6,138.7
 
9. Jim6nez-Cevallos 100.0 89.1 127,300 89.1
 

10. Canal del Norte 67.0 158.0 158,020 235.9
 
11. Pujill 147.4 7339483
 
12. Pachanlica 89.0 354.2 590,250 397.9
 
13. Garcia Moreno 90.2 325.5 325,530 360.9
 
14. Patate 66.7 116.7 166,743 175.1
 
15. Chambo .56.7 13,809.1 2,191,913 24,354.2
 
16. Cebadas 100.0 641,533
384.9 384.9
 
17. Yurac-Yacu 96.2 57.3 190,967 59.5
 
18. Vinchoa 79.8 54.1 135,325 67.9
 
19. Machangara 73.8 2,225.3 2,674,663 
 3,016.4
 
20. Tabl6n de Ofia 86.4 266.9 266,870 308.9
 
21. Macara 86.1 3,327.2 1,848,428 3,866.0
 
22. La Papaya 83.0 333.5 476,400 401.7
 
23. La Era 100.0 169.8 424,575 169.8
 
24. El Ingenio 90.7 241.6 604,050 266,4
 
25. Paquishapa 88.6 225.0 562,475 , 253.9 
26. Chucchucchir 100.0 310,960
77.7 77.7
 
27. Quinara 100.0 504.9 1,262,200 504.9
 
28. Vilcabauba 100.0 168.3 561,133 168.3
 
29. Milagro 89.8 11,992.5 1,050,135 13,354.3
 
30. Chilintomo I 51.9 184.1 167,355 .0
 
31. Manuel J. Calle 58.1 5,785.9 262,993 9,959.6
 
32. Az6car 80.5. 185.8 764,403 230.6
 
33. Banco de Arena 28.6 35.5 132,045 124.3
 
34. Chacras-Huaqui. 61.9 92.5 370,000 149.5 
35. El Tabl6n 100.0 104.7 149,600 104. 

Source: Appendix Tables 7.4 and 7.10. 



208 Chapter 7
 

The proposed cost of new irrigation and multipurpose projects under
 
construction is US$ 1.1 billion and those under design and study another US$1.1 
billion, or a total of US$2.2 billion (Table 7.7, Appendix Tables 7.7 and 7.9). This 
estimate includes only those projects currently under construction and those under 
design or study that are under serious consideration for implementation. It does 
not include a large numberpf projects that are under preliminary review and that 
currently are low priority.' 

Table 7.7 	 Cost of New, Public Irrigation and Multipurpose Projects (millions,
 
1988 prices)
 

Entity 	 Under Under Design Total
 

Construction and Study
 

(sucres) (dollars) (sucres) (dollars) (sucres) (dollars)
 

1. TOTAL 480,867.0 1,102.4 489,370.6 1,121.9 970,237.6 2,224.3
 

2. INERHI 72,446.8 166.1 201,563.5 462.1 274,010.3 628.2
 

3. CEDEGE 384,375.0 881.2 205,323.6 470.7 589,698.6 1,351.9
 

4. CRM 24,045.2 55.1 28,788.5 66.G 52,833.7 121.1
 

5. PREDESUR 0.0 0.0 53,695.0 123.1 53,695.0 123.1
 

Source: Appendix Tables 7.7 and 7.9.
 

Financing of these projects has contributed significantly to Ecuador's foreign 

debt (Table 7.8). The debt from irrigation and multipurpose projects in operation 
and under cqpstruction is estimated to be US$1.1 billion or 11.6 percent of the 
foreign debt. When only the irrigation component is considered the amount is 
US$312.3 million and 3.3 percent of the foreign debt, still significant levels. If 
multipurpose and irrigation projects currently under design and study are 
implemented, the magnitude of the debt burden will increase by US$1.0 billion, to 
US$2.1 billion or to 20.0 percent of the foreign debt. Moreover, projects under 
design and study are much more irrigation intensive than projects under 
construction, with irrigation components accounting for 57 percent of total c osts 
for the former and only 21 percent for the latter. As a result, the share of the 
public debt from irrigation components of projects will rise sharply to 8.5 percent 
of foreign debt when projects under design and study are implemented. 

VIII. SubsidIes and the Water Tariff 

Public irrigation projects in Ecuador are heavily subsidized. Ecuadorian law 
stipulates that such subsidies be given through the water tariff. Thus, irrigation 
water is priced much lower than the.cost of providing it. The irrigation subsidy 
is one of the largest provided by the GOE and has contributed substantially to 
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Table 7.8 Importance of Irrigation and Multipurpose Projects in the Foreign
 
Debt (millions of 1988 dollars)
 

Item Operating Under Subtotal Under Design/ Total
 
Systems Construction (a+b) and Study (a+b+d)
 

(a) (b) (c) (d) (e) 

Total Cost of 
All Components 

251.0 1,102.4 1,353.4 1,121.9 2,475.3 

Estimated Cost of 
Irrigation Component a 

251.0 235.4 486.4 640.9 1,127.3 

Irrigation Component as 
Share of Total Cost (%) 

100 21 36 57 46 

Estimated Amount 
Financed Abroad a 
(All Components) 

100.4 992.2 1,092.6 1,009.7 2,102.3 

Estimated Amount 
Financed Abroad b 
(Irrigation Component) 

100.4 211.9 312.3 576.8 889.1 

Foreign Debt 
(1988 Year-end) C 

9,395.0 9,395.0 9,395.0 10,516.9 10,516.9 

All Components Financed 
Abroad as Share of Debt 

1.1% 10.6% 11.6% 9.6% 20.0% 

Irrigation Component 
Fincanced abroad as 

1.1% 2.3% 3.3% 5.5% 8.5% 

Share of Debt
 

Source; Tables 7.6 and 7.7; BCE 1989, pp. 85-86 for data on the foreign debt.
 

The cost of the irrigation component was estimated from the cost of the
 

infrastructure per hectare for INERHI projects (US$2,177.62 at the 1988 free
 
market exchange rate of S/.436.19/US$1) multiplied by the command area of
 
projects under construction, or under design and study from Table 7.5.


b See Note 18 for assumptions.
 
C The cost of projects under design and study is added to the 1988
 

debt for calculation of the debt share for such projects.
 

http:US$2,177.62
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recent budget deficits. 
INERHI is responsible legally for establishing water tariffs for all public

irrigation projects. The water tariff has two components, the basic tariff which recovers some capital costs and the volumetric tariff which is supposed to recover 
all the costs of operation and maintenance.

The basic tariff is for "...amortizing the capital invested by INERHI in 
constructing infrastructure in its irrigation systems..." (INERHI n.d., p. 2,
translation by authors). The total cost of the infrastructure is updated annually 
to account for new investments but is not adjusted for inflation. The law stipulates
that 25 percent of the cost of infrastructure and all of the interest on capital be
given as subsidies to water users. The period of time over which the reduced 
capital costs are to be recovered is 75 years for surface irrigation and 12 years for 
wells. The cost per year then is divided by the number oi irrigable hectares to 
determine the basic tariff per hectare. A single, average tariff is calculated eacO 
year for all surface systems and individual tariffs for each subterranean system.
The basic tariff in equation form for surface systems is: 

Basic Tariff = (Total Investment)(.75)
 
(Irrigable Area)(75)
 

The second component is the volumetric tariff. The Water Tariff Regulation
specifies that it is to be calculated by dividing the operation and maintenance costs 
for all projects by the volume (cubic meters) of water used to calculate a uniform 
tariff (INERHI n.d., p. 4). INERHI converts the volumetric tariff to a per hectare 
basis because measurement of water supplied to individual farmers is not 
widespread. This is done by using standard water requirements for each crop, by
soil and climate and then applying these requirements to the crop mix for each 
irrigation project to determine the water requirement per hectare. The cost per
hectare is obtained by multiplying the cost per cubic meter of water by the 
requirement per hectare. The volumetric tariff charged to each farmer then is 
determined by multiplying tMe per hectare water requirement by the number of 
hectares irrigated. 

The magnitude of the subsidy inherent in the basic tariff can be estimated 
by comparing it with the annual cost of amortizing the irrigation infrastructure. 
The basic tariff for 1989 for INERHI's 35 operating irrigation systems is calculated 
to be S/.686 per irrigable hectare. This estimate is based on the sum, in current 
prices of each year (S/.5,436.5 million) of all past capit.l investments using the 
above formula (Table 7.9, Appendix Tables 7.4 and 7.10). INERHI investments ip
the same systems through December 1988 in 1988 prices were S/.75,313.1 million. 
The cost to amortize this amount over 40 years (a usual term for a loan for 
irrigation infrastructure) using an interest rate of 6 percent is S/.63,129 per
hectare per year. The difference (S/.62,443) between this and the basic tariff is 
the per hectare subsidy paid by the government to construct irrigation
infrastructure. Thus, the government is subsidizing 99 percent of the costs of 
irrigation infrastructure in the 35 INERHI systems currently In operation. This 
subsidy will have to be paid every year for 40 years, under the assumptions of this 
example, to pay all the interest and capital costs. 

The volumetric tariff also is subsidized. It is estimated that S/.1,861.1 million 
(constant 1988 prices) on average per year during 1985-88 related closely to the 
operation and majptenance of irrigation systems but were not accounted for in the 
volumetric tariff. '4 These costs were one-fourth of INERHI's average annual budget
during 1985-88 and nearly fifteen times the 1987 operations and maintenance costs 

http:Investment)(.75
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Table 7.9 	 INERHI: Capital and Operation & Maintenance Costs, the
 
Water Tariff and the State Subsidy in 1988, per Irrigable
 
Hectare (1988 sucres)
 

Item Costs 

Capital Operations & Total Share 

----------------- ------------
Maintenance (%) 
----------- ------------------

1. Actual Cost 63,129 26,534 89,663 100.0
 

2. Water Tariff 686 3,062 3,748 4.2
 

3. Subsidy 	 62,443 23,472 85,915 95.8
 

Source: Summarized from Section VIII.
 

of S/.98.0 million included '. the calculation of the 1988 volumetric tariff (S/.126.8 
million in 1988 prices). This is an additional subsidy of S/.23,472 per irrigable 
hectare (79,289 hectares). The average volumetric tariff for potatoes, which demand 
substantial water, was S/.3,062 per hectare in 1988. This upper-limit tariff is 
assumed to represent the average volumetric tariff for all INERHI water users In 
1988 (INERHI 1987b, p. 11). Thus, the volumetric tariff is much lower than It would 
be if all relevant costs were included. 

The total subsidy is estimated to be S/.85,915 per irrigable hectare for 
INERHI projects comprised of the subsidy to capital of S/.62,443 and to operations 
and maintenance of S/.23,472 (Table 7.9). This amounts to 96 percent of the total 
costs of providing the water and is a major drain on government resources. 

Other regional irrigation agencies are supposed to charge a water tariff 
based on the same criteria as INERHI and under INERHI's supervision. In fact, 
CEDEGE, CRM, CREA and PREDESUR have established their own criteria for water 
tariffs with generally greater subsidies than INERHI (Cox, Cox and Tolosa p. 102). 

The magnitude of the annual government subsidy to all operational public 
irrigation systems as of December 1988 is estimated to be S/.9,901.2 million, or 
US$22.7 million based on the INERHI subsid .pqr hectare of S/.85,915, the irrigable 
area of 115,244 hectares in all operational projects and the 1988 free market 
exchange rate of S/.436.19/US$ (see Appendix Table 7.11). Government subsidies 
to irrigation will increase by another US$21.3 million in the next few years to a 
total of US$44.0 million as large new projects now under construction are completed, 
assuming the same subsidy per hectare and a command area of 108,109 hectares. 
A similar calculation reveals that the subsidy will increase by another US$58.0 
million to US$102.0 million when high-priority projects under design or study with 
a command area of 294,308 hectares become operational. 

The very large current subsidies and the likelihood that they will double in 
size when projects now under construction are completed is cause for serious 
concern. Such subsidies increase the debt burden, contribute to fiscal stress and 
greater budget deficits, reduce foreign exchange reserves and make it more 
difficult to contain inflationary pressu'res. The large subsidies also result In waste 
of water resources. When water is so substantially underpriced, farmers use more 



212 Chapter 7
 

than is needed. Greatly underpriced water explains, in large part, the very low 
levels of efficiency in on-farm applications of water and why public irrigation 
projects generally yield low economic returns to relatively large public investments. 

IX. 	 The Ecoricmic Viability of 
Public Ir-riga~tiocrn Prcjects 

There is evidence that irrigation systems in Ecuador generate much smaller 
economic returns that- estimated in the economic analyses of feasibility stUdies, 
which tend to be unduly optimistic. Ex ante economic evaluations of proposed
irrigation projects likely have overestimated the interna! rate of return or benefit
cost ratio. A review of 34 feasibility studies by INERHI revealed that 31 of the 34 
had estimated ex ante internal rates of return ranging from 12 to 40 percent and 
all were positive.i These studies generally assumed that: (a) all infrastructure for 
the planned command area would be constructed and in an unrealistically short 
time; (b) all the planned command area would be irrigated also in an unrealistically 
short time; (c) water would be used at relatively high levels of efficiency both at 
the system levels and in on-farm applications; (d) the water flow was sufficient for 
the planned command area; (e) farmers would be able to significantly increase 
productivity and yields; (f) water tariffs and fees would be collected fully; arid k ; 
costs of project construction and operation would not increase. 

There are only two ex post facto economic evaluations of the actual 
performance of irrigation projects in Ecuador in contrast to the large numbers of 
ex ante feasibility studies. These are evaluations of the Montufar and Milagro 
projects by IDB and the World Bank, respectively. Thus, there has been almost no 
attempt by INERHI or other regional or planning agencies in Ecuador to measure 
the actual performance of irrigation systems, relative to what was pr:.dicted. 

The results of these two studies and other evidence indicati, that actual 
economic returns to public investrients in irrigation are much lower Ulan they are 
estimated to be in feasibility studies. The IDB evaluation of Montufar found that 
the harvested area was only 29 percent of project design and the increase in 
profits per hectare was only 43 percent of project design. The net result was that 
profits had increased by only 17 percent of w, at was planned in project design,
five years after completion of infrastructure and with lined tertiary canals. The 
project had 3,500 hectares of irrigable land but was irrigating only 1,800 hectares. 
It experienced a cost overrun of 64 percent with a total cost of LS$6.9 million, or 
US$3,833 per irrigated hectare. The internal rate of return was only 5 percent 
compared to an estimated rate of return of 26 percent in the feasibility study. 
Even today the Montufar project shows signs of low returns, with a reduced 
irrigable area of only 2,800 hectares and an irrigated area of 2,238 hectares. It is 
likeiy that a current analysis would show even lower economic returns. 

Similar results were obtained by the World Bank in a 1982 review and 
evaluation of the Milagro project. Milagro is clearly one of INERHI's most inefficient 
projects. There had been only a modest increase in the irrigated area of the 
project since 1973. Even today, only 3,150 hectares are irrigated out of an 
irrigable area of 11,420 hectares. There are large investments in a machinery pool 
and other complementary inputs which are relatively unproductive. The mix of 
crops has changed very little and increases in profits per hectare are very small. 

Other more general evidence also suggests relatively low returns, on average, 
to public irrigation projects. First, projects usually begin operation only partially 
completed because of cost overruns and slowdowns in construction. Second, 
technical efficiency of water use is much lower than assumad which limits the area 
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that can be irrigated. Third, complementary inputs and improved technical 
practices are not adopted on the irrigated land as quicKly or as widely as was 
planned. Thus, yields and net increases in income (profits) from irrigation remain 
relatively low. 

The ex post facto evaluations of specific projects and the general evidence 
lead to the conclusion that expected project benefits do not begin as soon nor in 
nearly as large a magnitude as projected in feasibility studies. The major portior
of costs, however, tend to occur before the irrigation system is operational and well 
before any substantial flow of benefits. Costs also tend to be greater- than those 
planned at the design stage. It is well known that the internal rate of return, or 
benefit-cost ratio is very sensitive to the timing of the flow of project benefits 
relative to costs. If benefits are not realized for several years later than 
projected, the internal rate of return will be substantially smaller. And if the 
benefits not only are postponed but are smaller than expected, the internal rate of 
return will be even smaller. If costs are incurred on schedule but are greater 
than planned, the rate will be smaller still. 

X. The Size and DIstrIbu tic:rn cf Benefits 

Irrigation projects permit farmers who begin to irrigate their land to realize 
increased profits (project benefits), with the better farmers producing relatively 
greater benefits. These benefits are produced because irrigation and 
complementary inputs allow farmers to increase productivity, production and 
profits. Project benefits are defined as the increase in profits per unit of 
irrigation water utilized, after paying for all the additional inputs required to adoot 
irrigation and associated technological packages. 

Project benefits from irrigation generally continue year after year. They 
tend to be capitalized into the value of the land when the right to use the water 
is tied to the land because they are perceived as permanent increases in profits 
due to adoption of irrigation. Thus, the original owners of the land receive all the 
economic rents as a lump sum (present value of future net project benefits) from 
irrigation projects when they sell the land. Private benefits from irrigation are in 
direct proportion to original land ownership. Consequently, land values will tend 
to fall for all owners if the government raises the water tariff in an attempt to pass 
on more of the cost to farmers. Second owners will be decapitalized when user fees 
are raised because the,,y paid the original owners a higher price of land reflecting 
the lower water tariff.4' 

Private investments to utilize irrigation water from public projects in 
Ecuador will realize higher rates of return than the public investments in the 
project, because of the large government subsidy to irrigation water. Utilization 
of irrigation water from public projects (instead of relying of rainfall) entails 
additional private costs for the water tariff and other complementary inputs (such 
as infrastructure for on-farm irrigation, improved seeds, fertilizers, etc.). Once 
these costs have been covered by the value of increased production, the farmer 
realizes an increase in profits and private investments to utilize irrigation water 
from the public system are profitable. 

However, the water tariff covers only about 5 percent of the total costs of 
delivering water to the farm, with a government subsidy in 1988 of 
S/.85,915/irri gable hectare/year. The increase in private profits must be sufficient 
to pay for all of the subsidy in order for public investments in irrigation projects 
to become socially profitable. When the increase in profits exceeds the subsidy the 
social benefit-cost ratio is greater than one and the internal rate of return is 
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positive." The size of project berefits is of critical concern, both in terms of 
measuring the degree to which fa-mers capture government subsidies and of 
determining if public investments are socially profitable. 

One method for estimating the magnitude of project benefits is to determine 
the increase in the value of land due to irrigation. As noted above, the annual net 
benefits from irrigation projects which accrue to farmers, tend to be capitalized 
into the value of farmers' land. Informal surveys of knowledgeable people (farmers, 
real estate agents and officials of the Chambers of Agriculture) during January-
May 1989 revealed substantial differences between the value of irrigated land and 
the value of unirrigated land of similar quality near the irrigation project in 
question (Table 7.10, Appendix Table 7.12). The survey included 25 observations 
in all the major irrigated areas of the country and covered projects that account 

Table 7.10 Weighted Average of the Differences in the Value of Irrigated and
 
Unirrigated Land of Similar Quality for Operational Irrigation
 

Projects. January - May, 1989 

System Number of Mean Difference lrrigable Total 

Observations in Value of Land Area Valuo. 

il.000 sucres) ihectaresi 11.000 sucre-3 

INERHI 
1. liontufar 6 450 2,800 1,2f)0,000 
2. San Vicente de P. 1 1,350 400 540,000 
3. Ambuqui 1 1,350 1,325 1,76h,730 
4. Salinas 1 650 2,100 1,365,000 
5. Tabacundo I(Wells) 1 250 1,789 447,250 
6. Pisque 1 200 6,275 1,255,000 

7. Lat./Sal./Ambato 3 700 8,400 5,880,000 
s. rhambo 2 1,125 6,300 7,087,500 

9. Cebadas 1 650 600 390,000 
10. )lilagro 3 370 11,420 4,225,400 
11. Manuel J. Calle 2 325 22,000 7,150,000 

CR1
 
1. Poza Honda 2 410 2,650 1,086,500
 

CEDEGE
 
1. Babahoyo 1 250 4,700 1,175,000
 

TOTAL 25 476 70,759 33,650,400
 

Source: Informal survey conducted during January-May of 1989 (See Appendix Table 7.12).
 

Weighted Average.
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for 61 percent of the irrigable area of all public projects currently in operation. 
Differences in the value of irrigated and unirrigated land are highly variable, 
ranging from S/.160,000 to S/.1,700,000 per hectare and reflect the present value 
of the stream of expected benefits produced by the irrigation project.

The difference between the value of unirrigated and irrigated land necessary 
to reflect a benefit stream sufficiently large to pay the irrigation subsidy is 
S/.1,292,703/hectare. This "break-even" value is easily calculated as the present 
value of a benefit stream equal to the irrigation subsidy of S/.85,915 per hectare, 
given some time period over which the annual benefits flow and a discount rate. 
Utilizing the same parameters as in the estimate of the subsidy to public projects 
(40 years and 6 percent interest) permits comparison of the estimated a!Yerage 

'subsidy with the benefit stream implicit in the difference in land values. The 
observed differences in land values indicate that most irrigation projects produce 
net benefit streams that are substantially less than the average subsidy, although 
a few projects are socially profitable. Farmers reap some or all of the public
irrigation subsidy in the form of increased profits that are reflected in higher land 
values. In those projects where benefits are not sufficient to pay for all the costs 
of water, part of the subsidy is wasted. All projects which have a difference in 
land values less than the break-even of S/.1,292,703 are socially unprofitable and 
part of the subsidy is lost. 

The amount of the subsidy that is wasted can be roughly approximated from 
the survey data on land values. The weighted average of the differences in the 
value of irrigated and unirrigated land of S/.476,000 is an estimate of the average 
increase in the value of land due to irrigation. The average annual benefit stream 
from public irrigation projects reflected in this average of increased land values 
due to irrigation is S/.31,636, assuming the same parameters of 40 years and a 
discount rate of 6 percent. Farmers actually receive, on average, only 37 percent
of the subsidy of S/.85,915 and the balance is completely wasted. Project benefits 
are substantially less than predicted and planned and are not sufficient to cover 
the costs of providing the water. This analysis suggests that public irrigation
projects are socially unprofitable on average, with a benefit-cost ratio of less than 
one.
 

The allocation of subsidies and benefits is summarized for operating 
irrigation systems and for those under construction (Table 7.11). The estimated 
annual subsidy to public irrigation s,stems in operation was US$22.7 million. 
Farmers capture US$8.4 million of this subsidy each year in the form of increased 
profits, which tends to be capitalized into the value of their land. The value of 
land is increased by an estimated S/.54,857.3 milliQn or US$125.8 million, which is 
received as a windfall gain when the land is sold.; 

The balance of the annual subsidy, amounting to US$14.3 million is lost and 
wasted in the form of unproductive irrigation infrastructure. Given the limited 
demand for used dams and lined canals, there is little likelihood that such losses 
ever will be recovered without significant complementary investments to make 
existing projects more efficient and productive. When projects under construction 
are completed the amount of the annual subsidy will nearly double to US$44.0 
million, with US$16.2 million being captured by farmers and the balance of US$27.8 
million being lost. 

The distribution of benefits from irrigation is directly proportionai to the 
distribution of land ownership. Unfortunately, data on land ownership in public 
irrigation projects is extremely limited. The only data available were for the Pisque
project for 1981 (S.A. AGRER N.V. and INERHI Annexes, p. 286). These data, based 
on a sample of about one-third of 2,569 water users, indicate that land ownership 
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Table 7.11 	 Allocation of Subsidies and Benefits of Public Irrigation 
Projects in Ecuador, 1989 (millions of sucres, and millions 
of dollars, 1988 prices , 

Item 	 Subsidy Benefit Difference (Loss)
 

Per Hectare(sucres) S/. 85,915 31,636 54,279
 

Present INERHI S/. 6,812.1 2,508.4 4,303.7
 
(79,289 hectares) US$ 15.6 5.8 9.9
 

Present Public S/. 9,901.2 3,645.9 6,255.3
 
(115,244 hectares) US$ 22.7 8.4 14.3
 

Under Construction S/. 9,288.2 3,420.1 5,868.0
 
(108,109 hectares) US$ 21.3 7.8 13.5
 

Total (Current & S/. 19,189.4 7,066.0 12,123.4
 
Under Construction) US$ 44.0 16.2 27.8
 
(223,353 hectares)
 

Source: Summarized from Section X, and Tables 7.2 and 7.3.
 

a Sucres converted to dollars at the average free market rate for
 

1988 of S/.436.19 per dollar.
 

is highly concentrated. Since project benefits are directly proportional to land 
ownership, this means that benefits from the Pisque project are distributed very 
unequally with a relatively small numb r of landowners receiving the bulk of the 
benefits as a government subsidy. The 53 largest land owners constituted only 5.5 
percent of all farmers but owned 45.2 percent of the land amounting to 1,478 
hectares or 27.89 hectares each. In contrast, the 1,521 farmers with the smallest 
holdings were 52.9 percent of all farmers but had only 720 hectares among them 
(13.7 percent of the land) or an average of .47 hectares. The informal survey of 
land values indicated an increase in land values in Pisque due to irrigation of 
S/.200,000 per hectare. If this were the average for Pisque, it amounts to 
S/.5,578,000 which can be obtained on average by each of the largest farmers when 
the land is sold.16 The small farmers each would receive S/.94,000 upon sale of 
their land or less than two percent of benefits received on average by the largest 
land owners. 

Thus, farmers with large land holdings are the principal beneficiaries of 
public irrigation projects. The conventional wisdom that such projects benefit 
primarily small farmers is a myth. Moreover, relatively few farmers utilize public 
irrigation with only an estimated 64,200 doing so in 1988. Justification of irrigation 
projects on social grounds (i.e., improving the wellbeing of poor farmers with small 
holdings) is as poorly founded as the ex ante attempts to rationalize such projects 
on the basis of economic (efficiency) .crlteria. 

http:S/.436.19
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XI. Cc>ncunI u I>rs and RecomrnencidatIc>ns 

There are several results from this study which indicate that public 
resources dedicated to irrigation are used very inefficiently. These findings 
suggest the need for substantial reallocation of these scarce development resources 
if more rapid agricultural development is to be realized. The major conclusions 
of the study are summarized and recommendations for more productive public 
investments are made. 

1. Irrigation Is an important aspect of a-ariculture, with nearly one in four 
hectares of cropland under irrlgation in 1987. There were 417,959 hectares under 
Irrigation, with 330,000 in private systems and the balance in public systems. 
INERHI is the most important public agency with 52,004 hectares under irrigation.
The next most important are Provincial Councils in Loja and Cotopaxi which irrigate 
a combined 16,315 hectares. 

2. Little is known about private sector irrigation. The area irrigated by
private systems is an estimate that is widely accepted but with little data to 
confirm it. Private users have organized themselves into water users' associations. 
Visits to private systems indicate they are much less capital Intensive and more 
carefully managed than public systems. Such visits also indicate higher levels of 
efficiency in on-farm applications of water and in yields than on farms using public
irrigation water. Private investments in irrigation infrastructure are likely
profitable, because the area under private irrigation has grown over time. These 
observations are proffered as hypotheses because detailed, comparative analyses 
are not available. 

3. Proiects under construction, and desiqn or serious study would nearly 
doubie the irrigated area from 417,959 to 820,376 hectares if they were fully
imipemented. Projects under construction would add another 108,109 hectares and 
projects under design or serious study would add another 294,308 hectares. The 
share of the private sector in the total would decline from around 80 percent to 
about 40 percent. INERHI would continue to be the dominant public agency in 
terms cf area under irrigation both with respect to projects now under 
construction and those under design and study. 

4. Expansion of the area under irrigation is not likely to materialize nearly as 
Quickly, nor in the magnitudes Planned in prolect designs and stqdigs. On the 
basis of past INERHI experience, additional area under irrigation from projects now 
under construction will be about 40,670 hectares, not the 108,109 hectares planned
and this would not be in production until the mid-to-late 1990s. Another 110,718
hectares would be brought into irrigation from projects now under design or study
by 2000-2010 not the 294,308 hectares planned. This would add 151,388 hectares 
to that now irrigated (89,959 public and 330,000 private) for a total of 569,347 
hectares, compared to a planned total of 820,376 hectares. If this is the actual 
experience of these projects, then project benefits will be lower than predicted and 
economic returns will be much smaller. Private irrigation would comprise nearly
60 percent of the total and INERHI still would be the dominant public sector agency. 

5. Public irrigation oro ects are. on average, not economically viaL!.wilh 
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costs that exceed benefits. While ex ante economic studies exude optimism, ex post 
facto studies present a more sobering picture of cost overruns and of benefits 
(increased profits) that are much smaller and later than predicted. Annual benefits 
are estimated to average about 35 percent of the annual subsidy to irrigation water 
in INERHI systems and are likely no higher in other public projects. 

6. Public irrigation proiects are highly subsidized, with farmers Daying only 
about 4 percent of the total costs of irrigation water, on average. The balance of 
the costs are a government subsidy that is estimated at US$23.3 million per year 
in 1988. Farmers receive about US$8.6 million of the subsidy annually in the form 
of increased profits (project benefits) from irrigation. The balance of US$14.7 
million is wasted in sunk costs of unproductive and unsalable irrigation
infrastructure. Profits (project benefits) would have to increase by the amount of 
the lost subsidy (US$14.7 million) before projects become, on average, socially 
profitable. And if the increased profits were substantially later than the 
investments in infrastructure, the projects still could be uneconomic. 

7. Financing of public, multipurpose irrigation projects comprises 
significant part of the foreign public debt. The value of foreign financing of 
projects now in operation and under construction is estimated to be US$1.1 billion. 
This is 11.6 percent of the public foreign debt and imposes a substantial burden 
on the econumy, especially in terms of balance of payments and inflationary 
pressures. When projects currently under design and study are financed the debt 
share will increase to 20.0 percent. The negative Impact of these debts is magnified 
because the investments are so unproductive. They represent a continued drain 
on the economy rather than contributing significantly to economic growth and 
development. The government will have to pay the relatively large irrigation 
subsidy for many years to come with little hope of project benefits ever covering 
all the cost of providing the water. 

8. Benefits from irrigation proiects are very uneaually distributed, with 
large landowners receiving disproportionately large shares. Annual project 
benefits tend to be capitalized into the value of the land and accrue to the original 
owner of the land when it is sold. Thus, project benefits are proportional to the 
size of land holdings of the original owners. Small farmers with less than one 
hectare who account for nearly 60 percent of all farmers would receive only 13 
percent of the US$8.6 million of increased profits in 1988 or US$31 each (assuming 
the distribution of land holdings in the Pisque irrigation project in "1982 is 
representative of the country). In contrast, large landowners comprising 6 percent 
of all farmers would receive 41 percent of the increased profits, or US$1,096 each. 

9. Project benefits are very small and later than expected because of very 
low levels of efficiency in on-farm applications of water. Levels of efficiency are 
so low that the area irrigated is nearly one-third less that installed capacity. 
Benefits also are less than predicted because the installed capacity is less than 
planned. This is a secondary concern, however, since the existing infrastructure 
is being utilized at much less than capacity. 

10. Yields and profits are much lower than expected because of ingadeguate 
public investments in technology development and diffusior. Public Irrigation 
agencies have attempted to address the problem of low productivity through 
machinery pools, subsidized fertilizer, demonstration farms and technical assistance. 
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These efforts have been very small, disparate and ad hoc in nature. Moreover,
they are attempting to address a major deficiency in Ecuadorian agriculture with 
grossly inadequate and uncoordinated resources. Lack of complementary support
in science and technology related to soil, water and plant relationships and in on
farm use of water has seriously constrained the viability of investments in 
irrigati)n infrastructure. These investments have been further constrained by the 
generally unfavorable macroeconomic policy environment which has depressed the 
price of agricultural products generally and subsidized industry at the expense of 
agriculture. 

11. The national-level functions of planning, administering and re-gulating: (a)
water use: and (b) irri-gation, drainage and flood control have been given very
limited budget support and leadership. INERHI, which is assigned these functions 
by law, has concentrated the major share of its resources on its third function, the 
construction and operation of irrigation systems. INERHI's organization structure 
subordinates the first two functions to the third. This likely both partially
explains and is a result of the allocation of most resources to building and 
operating irrigation systems. 

12. The process and criteria for setting national inpriorities for inye9tLments

Irrigation, drainage and flood control systems Is 
hlhly and increasaqlv 0olitciczed. 
There Is no procedure which requires public irrigation and water projects be 
approved, In the context of national priorities, before foreign financing can be 
obtained, although CONADE does review and attempt to coordinate the financing of 
such projects. Strong regional interests actively promote their pet projects and 
vie with each other for external funding support. Objective social and economic 
criteria often are given only limited weight in the process of deciding whether to 
proceed with a project and feasibility studies generally are deficient. 

13. There is an increase in the degree of inter-regional com etitio 2on the 
principal irrigation a-gencies. This is manifest in competition for external funding
for various projects. It also is apparent in attempts to extend control over more 
projects. The most recent winner clearly is CEDEGE, which has obtained external 
credits of nearly US$750 million for its Daule-Peripa and Santa Elena projects and 
which recently was assigned responsibility for two important projects previously
under INERHI jurisdiction. CRM and PREDESUR also have been successful In 
obtaining relatively large levels of external funding. Tensions in INERHI are 
heightened and employee morale is low as some view these events as precursors of 
greater "losses." Also INERHI has been unsuccessful, to date, in obtaining
financing for its Tabacundo project. 

B. Recmmenda.t ions 

1. Declare a moratorium on all rew irrigation prolects. Public investments 
in irrigation are much less socially and economically viable than has been predicted.
Serious consideration should be given to declaring a moratorium on all new projects
under design and study pending a careful review and analysis. This analysis
should set priorities for all future investments in irrigation. It also should 
establish a uniform process, to which all irrigation agencies would be subject, for 
deciding which projects would be advanced to design stage and financed after the 
moratorium was lifted. Projects und.er construction also should be reviewed to 
determine how they could be more sharply focused. Only those components with 
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demonstrated high pay-offs should be continued. 

2. Resources should be focused on improving the efficiency of existingq 
irrigation systems. Public irrigation agencies should focus and concentrate their 
limited budgets on increasing the efficiency of water use both on the farm and at 
the system level. They should work closely with research and extension agencies 
to enhance the utilization of higher-yielding varieties and complementary inputs. 

3. Significant resources should be allocated to technology generation and 
transfer for irrigated agriculture. INIAP, FUNDAGRO, PROTECA and the national 
production programs should work closely with the public irrigation agencies to 
develop, adapt and disseminate improved technologies focused on soil-plant-water 
relationships. Productivity must be raised in irrigated agriculture, which affects 
one in four hectares of cropland. Investments in public irrigatior, projects will 
become more profitable as yields increase. 

4. A clear division of labor should be implemented between public irrigation 
agencies and technology transfer institutions and duplication of effort eliminated. 
Public irrigation agencies should focus on the technical aspects of irrigation 
systems and on-farm water management. Research and extension agencies should 
focus or, soil-water-plant relationships and on increasing agricultural productivity. 
The agricultural development component of public irrigation agencies 
(demonstration farms, machinery pools, subsidized fertilizer and propagation and 
sale of plants and animals) should be transferred to the appropriate agencies such 
as INIAP and MAG. 

5. The water tariff must be increased as productivity rises and project 
benefits increase. It seems abundantly clear that Ecuador can not afford to 
continue to subsidize irrigation water. The 1972 Water Law, which was passed in 
the euphoria of the oil boom, needs to be changed and the costs of irrigation water 
shifted substantially to the private users of the resource. The government should 
carefully reconsider the advisability of maintaining property rights for water as 
a public good. Changes in the water tariff must be done carefully, however, since 
large, wholesale increases will tend to decapitalize second and later owners of 
irrigated land. Increases in the tariff must be closely correlated with increases In 
productivity. Unfortunately, the current benefits of irrigation appear to be much 
lower than the costs, on average, so that some part of the investments in 
infrastructure are being lost. Unless productivity is increased substantially, it 
will be impossible to pass on all th costs to private users through increased 
tariffs, who will stop irrigating before they suffer losses. 

6. Management of public irrigation proiects needs to be turned_ver toawjlter 
users' associations, the invoIved primarily in te*nwith State maintgininq 
structures. When users have the responsibility to manage the system, they will 
tend to n inimize the costs of operation and routine maintenance. There appears to 
be a substantial waste of resources by public agencies which are too heavily 
involved too far down the irrigation system. 

7. INERHI should provide increased support to improvement of private 
irrigation systems, especially maintenance of the primary and secondary canalf.Efn 
water diversion structures, INERHI has the expertise and experience to provide 
such services, which should be done on a cost basis. The private sector should 



Irrigation and Agricultural Development 221
 

make investments in necessary infrastructure with technical assistance from 
INHERHI. 

8. 1'Mke INERHI's national-ievel functions of plannin. gdmini trgti nregqulation of: (a) water resources; and (b) irrigqation, drainage and floo _q._[ 

autonomous from its dominant function of construction and ogofitirnria .ut 
systems. These extremely important functions are subordinate administratively to 
the function of construction and operation of irrigations systems and both have 
received a disproportionately small budget. These two functions are very important 
and should be carried out independently from the operation and construction of 
irrigation systems, with substantially increased budget support. One approach 
would be to create a new independent water and irrigation board. INERHI would 
continue with construction and operation of irrigation, drainage and flood control 
systems and would have the same status as other public irrigation agencies. All 
entities which construct and operate irrigation, drainage and flood control systems 
would be subject to the norms and standards set by the proposed national-level 
water and irrigation board. 

9. A uniform and streamlined orocess for review and approval of all new 
irrigation proiects should be developed by the Droposed national-level water use 
and irrigation board. This process should specify the various steps for approval 
(project identification, feasibility studies, design, financing and construction). It 
should specify the criteria for project identification and the review and approval 
procedures at each step of the process. The national water use and irrigation 
board should have authority to approve all projects and access to national and 
foreign financing and credits. 

10. Ir. vestments to raise the Productivity of rainfed agriculture also should 
be increased substantially. Rainfed crop and pasture lands comprise more area 
than Irrigated land. Productivity on rainfed lands also is very low and more 
modern technologies can have a major impact on increasing agricultural production 
and incomes of farm families. Public investments to raise productivity of rainfed 
and irrigated agriculture are far more likely to meet the future food needs of 
Ecuador's rapidly growing population, than continued investments in irrigation 
infrastructure. Ecuador has substantially overinvested in irrigation infrastructure 
while substantially underinvesting in technology generation and transfer for 
rainfed agriculture. 



222 Chapter 7
 

NOT ES
 

1. See Chapter 4 for a detailed description of land use and the eight principal 
agro-ecologic zones. 

2. There are several studies which provide much more detail on the legal and 
institutional aspects of Ecuador's irrigation sector, and that are a partial basis for 
information provided in this Section. See Cruz, Orquera and Salazar; Orquera; 
Cox, Cox and Tolosa; and Keller, et al. 

3. This anomaly has been noted in other studies. See Orquera; Cox, Cox and Tolosa 
pp. 24; and Louis Berger International and PROTECVIA Ltd. 

4. The same problem affects all of the public agencies serving agriculture. See 
Chapter 12 for the case of INIAP, Ecuador's public research agency. 

5. Average cropland was 1,545,588 hectares during 1980-1985 (Chapter 6 Table 6.5). 
Part of irrigated land is in improved pastures which are not included in cropland. 
Data on irrigated pasture lands are not available but such lands are a small 
proportion of total pastures. If irrigated pastures were 25 percent of all irrigated 
land, then the share of irrigated land in the total of cropland and irrigated 
pastures would fall from 27 to 25 percent. 

6. According to Anderson (p. 80) there were 250 water user's associations in the 
Sierra and 1 in the Costa in 1973. 

7. It is highly probable that the discussion which follows about INERHI also applies 
to the other principal irrigation agencies. Unfortunately data are n'ot available 
for a similar analysis. 

8. Care must be exercised in interpretation of public sector data. Data on command 
area, irrigable area and area irrigated in 19bt' were available only for INERHI, 
CEDEGE and CRM. Data for the other entities were taken from secondary sources 
and were purported to measure irrigated area. To the extent that these data 
measure command or irrigable areas and the area actually irrigated was less, the 
area irrigated in 1987 is overestimated. 

9. See Marshall & Associates for a description of the Daule-Peripa project. 

10. Design work nas been completed as of 1990 for the 33,000 hectares but 
financing has not yet been secured. 

11. The Santa Elena project is closel: related to the Daule-Peripa project 
and is sometimes referred to as if it were part of the Daule-Perlpa project. It is, 
however, a separate project. See CEDEGE/CEDEX. 

12. Unpublished data provided by INERHI, Directorate of Planning on a computer 
print-out, in possession of the authors. 

13. This assumes all the planned command areas of projects under construction 
and in design or study are irrigated and that the area under irrigation in existing 
public and private systems continues to be irrigated. 
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14. These estimates are based on INERHI data on the annual value of investments 
in infrastructure in current prices. INERHI maintains annual data for all its 
projects since 1966 and the total amount for each project since its inception. The 
difference between the sum of the annual amounts since 1966 and the total since 
inception is the sum in current prices of all investments for projects that began
prior to 1966. The annual values were converted to constant 1988 Sucres using the 
Consumer Price Index. The sum of investments prior to 1966 was assumed, to have 
been ircurred in 1965. To the extent investments occurred before 1965, the 
constant value in 1988 prices is underestimated. The dollar value is calculated at 
the average freA market exchange rate for 1988 of S/.436.19 (BCE 1990, p. 46). 

15. The average cost of INERHI infrastructure per irrigable hectare (S/.949,855) 
is multiplied by the number of irrigable hectares in other public Irrigation systems
of 35,955 hectares (Table 7.2). The result Is S/.34,152.0 millions or US$78.3 million. 

16. The degree of completion in Table 7.6 (share of accumulated cost in total cost 
both in current prices) is used to estimate the total cost in 1988 prices of 
completing the project. 

17. For example, INERHI has an additional 36 such projects on its "wish list." 
These projects would cost another S/.38,357.2 million or US$87.9 million (at the 1988 
average free market exchange rate of S/.436.19/US$) according to unpublished 
INERHI data. All are at the prefeasibility stages of study. 

18. This assumes: 50 percent of operating projects have been repaid and 80 
percent of the balance is financed abroad, 90 percent of projects under 
construction are financed abroad, and 90 per-cent of the projects under design and 
study will be financed .Abroad. 

19. Charging the average tariff to all water users in surface systems thameans 
more efficient irrigation systems and water users subsidize the less efficient. 

20. The 1989 tariff estimated here is based on the sum of all past investments 
through December 1988, including those incurred prior to 1966, in the 35 
operational irrigation systems considered in this analysis, all in current prices in 
accordance with current INERHI practice. INERHI does not adjust the value of total 
investments for inflation when calculating the basic tariff, although doing so has 
been analyzed by the staff and considerd by the Board of Directors during the 
last two years. 

21. The total costs of infrastructure are presented in constant 1988 prices to 
account for the opportunity costs of investment in irrigation Infrastructure. 
Amortizing the value of past investments in 1988 prices accounts explicitly for the 
costs society must bear for having invested in irrigation infrastructure. The 
Consumer Price Index on a 1988 base is used to deflate the current investment in 
each ye,.ir. The value of irrigation infrastructure in 1988 likely Is underestimated 
because all investments prior to 1966 are assumed to have been made in 1965 (see 
Endnote No. 14). 

22. The estimate of an annual average subsidy of S/.1,861.1 millions is calculated 
as follows. First, the costs of studies,and construction (S/.4,517.5) and operations 
and maintenance (S/.164.2 millions) are subtracted from total costs since these are 

http:S/.436.19
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accounted for in the basic and volumetric tariffs. Then the costs of water 
;nanagement (S/.230.8 millions) and irrigation management (S/.9.4 millions) which are 
nationwide functions not related to INERHI's irrigation systems, are subtracted from 
the undistributed balance of S/.2,370.5 millions. Finally, the costs of central 
management and institutional planning associated with the functions of water 
management, irrigation management and construction are subtracted from the 
balarice of S/.2,316.5 millions. These costs were estimated at S/.455.4 millions, in 
proportion to the importance of water management, irrigation management, and 
construction (65 percent) in total costs. The balance of S/.1,861.1 millions is the 
part of INERHI's budget that is allocable to operations and maintenance of irrigation 
systems but not accounted for in the volumetric tariff (see Table 7.1, Appendix 
Tables 7.1 and 7.2). 

23. From a i unpublished table, "Estudios de Proyectos de Riego," prepared by the 
Secci6n Agro-Socio-Economfa of INERHI in possession of the Authors. 

24. Original owners are also decapitalized from an increase in the water tariff 
because the value of their land also falls. Thus, they will suffer a loss in terms of 
foregone income when the land is sold. But original owners paid a much lower 
price for the land before the value of irrigation benefits were capitalized into it so 
they suffer a "paper" loss. Second owners suffer an direct loss since they paid 
more for the land than it is worth after the increase in the tariff. 

25. This conclusion needs to be qualified to accommodate the timing of costs and 
benefits. A positive net benefit stream at some point in the life of the project is 
a necessary but not a sufficient condition for an economically viable project.
Annual benefits may eventually exceed the annual costs of amortizing the capital
investments and paying for operations and maintenance. However, if :apital costs 
are realized primarily in the initial years of the project and project benefits do 
not begin in a substantial way until several years later, the internal rate of return 
still may be negative. 

26. Note that if a higher interest rate is utilized, the size of the subsidy increases, 
as does the annuai flow of project benefits. The relationship between them remains 
basically the ,.ame, however. 

27. The increased value of land is estimated as the present value of the annual 
benefit streams, amortized over 40 years at 6 percent interest (to be consistent 
with parameters used throughout this analysis) multiplied by the amount of 
irrigable land in operational projects. 

28. The amount of S/.200,000 is the increase in the value of irrigated land In the 
area of the Pisque project beyond the influence of the Quito urban area. 
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I. In')troductionr 

The Ecuadorian agricultural marketing system presents a complex set of 
problems reflecting several basic conditions including the geographic and related 
agricultural diversity of the country, the export orientation of Amajor portion of 
the agricultural sector and the relatively weak Infrastructure and Institutional 
support for marketing. 

During the past two decades this system has been under substantial 
pressures associated with rapid urbanization, continued high rates of population
growth and a surge in per capita income during the oil boom of the 1970s, followed 
by a persistent economic recession in the 1980s as oil revenues dropped sharply.
The development of national highway and communication networks has supported
the growth of a more geographically coordinated marketing system allowing greater
regional and farm level specialization in agricultural production. However, the 
forces of technological and socioeconomic change continue to create opportunities
for more efficient, innovative methods of arranging transactions, transporting,
storing, processing and distributing agricultural products and delivering farm 
inputs. Such progress will be critical as the importance of marketing activities 
continues to increase in relation to farm level production. 

The government's principal efforts in agricultural marketing have been to 
regulate prices and to intervene directly in the purchase, storage and sale of 
selected basic commodities as a means of supporting farm-level prices while 
subsidizing retail prices. Parastatals have been formed to encourage the 
development of a more extensive and efficient agricultural Input distribution 
system. These interventions have been costly to the government and in some 
instances have served as disincentives to producers and private sector marketing 
firms. The public sector has provided little direct support to private sector 
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marketing agents through credit, information systems, research, technical 
assistance and training. This serious lack of public sector support stems in large 
measure from a deeply ingrained bias against private marketing agents, resulting 
in continued efforts to replace them or strictly control their activities. Such 
efforts have introduced very significant distortions and inefficiencies into the 
system. 

This chapter first presents a conceptual framework for the analysis of 
agricultural marketing systems and reviews the changing environment within which 
agricultural marketing takes place. It then presents a descriptive and diagnostic 
assessment of the organization and performance of the major commodity and input 
marketing subsystems. The chapter concludes with an agAnda for market system 
development, focusing 
sector investments, m
services. 

on subsidies, 
arket regulations 

price 
and 

policy, strategic 
pubiic sector 

public and 
marketing 

private 
support 

II_ An O e ve 

A serious assessment of the Ecuadorian agricultural marketing system should 
recognize that private enterprises are and will likely continue to be the primary 
providers of marketing services. Thus, a major policy issue concerns the 
appropriate role of the public sector in regulating and promoting development 
within this fundamentally entrepreneurial system. 

A ConcF. tuaa.1 P xrsacative 

The current problems within the Ecuadorian food system are similar to those 
in many other countries, especially in Latin America. For this reason the extensive 
research and technical assistance experience of Michigan State University has been 
drawn upon by the authors in carrying out this study in Ecuador (Harrison, et al. 
1974; Riley, et al. 1970, 1989; Weber, et al.). The conceptual approach places 
emphasis on the role of dynamic market processes, within the context of "scientific 
industrialization" of the food and agricultural system (Shaffer 1968). Scientific 
industrialization involves the creation and adoption of new technologies and new 
institutional arrangements that lead to greater specialization of labor, increased 
labor productivity and shifting employment of labor from farm-level production to 
nonfarri activities, often in small-scale agricultural processing and service 
functions. Over time, there is substantial migration to towns and cities, shifting 
patterns of food consumption and a rapid increase in the demand for marketing 
services. The principal changes in food consumption patterns include a relatively 
rapid increase in the demand for livestock products, fruits and vegetable, and 
processed foods and decreasing demand for basic grains and starchy tubers. The 
pattern of change proceeds more rapidly when there are significant and sustained 
increases in per capita income and this is not likely to occur unless there is a 
reasonable degree of political and economic stability. 

The rapid growth of large urban centers and the general trend to 
urbanization has been a dominant force in the transformation of Latin American food 
systems and Ecuado is no exception. Large public and private sector investments 
are required to expand transport, storage, processing, wholesaling and retailing 
facilities as urban populations overtake and exceed those in rural areas. 
Insufficient investment in these facilities can seriously impede the transition from 
a traditional subsistence agricultural economy to a dynamic, market-oriented one. 



The Agricultural Marketing System 229
 

The concept of a "food system" provides a framework for describing the 
changing organization of the marketing system, diagnosing problems and 
formulating strategies for public and private actions to improve system 
performance. As shown in Figure 8.1, a food system includes all of the steps of 
productive activity required to move food from the initial producer to the final 
consumer. This process includes international as well as domestic markets and 
marketing agents. Also included are policy and regulatory elements and the 
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supporting institutions providing credit, education, research and information. The 
coordination of these functional activities is achieved largely through market 
forces, though government intervention can and does have significant impacts on 
the coordination process. 

The advantage of viewing marketing activities as they relate to one another 
in a food system context is that one is better able to identify constraints and 
possible opportunities for imr.:oving overall system performance. Rather than 
viewing individual system coriponents in isolation, specific attention is focused on 
the interdependencies among the sequential steps in the production-distribution 
process and the dynamic interactions that will occur in response to changes in 
policies, institutional arrangements arid technology. 

For diagnostic and prescriptive purposes it is useful to divide the food 
system into commodity subsystems since each commodity group has unique 
characteristics that must be accommodated in the marketing process. From a policy 
perspective the desired attributes of such - subsystem can be described as follows: 

a. The matching of supply and demand over space, form and time at each 
stage in the production-distribution system;' 

b. Efficiency in the physical transformation, handling and delivery of 
commodities, as well as in arranging and carrying out transactions; 

c. Progressiveness in developing new products and 
productive technologies, management methods 
arrangements; and 

in adopting more 
and institutional 

d. Equity in returns to subsector participants in relation to value added 
to the final product and costs and risks incurred. Equity also 
requires widespread access to markets, information and support 
services, including credit. 

There are potential conflicts among these performance goals which must be 
taken into consideration in designing new policies and programs. For example, 
equity goals may sometimes conflict with those of progressiveness and efficiency. 
One of the challenges for marketing analysts is to clarify the trade-offs among 
goals, so that policy makers can make more informed choices. 

Chan"ging DemandFV c>r Focd and Mar2v.ket irg S4rv icets 

During the development process, demand for food changes both quantltatively 
and qualitatively. The principal causes of this changing demand are Increasing 
population and increasing consumer income. 

Demographic Trends 

Growth in Ecuador's population and rapid urbanization have had significant 
impacts on the demand for food and marketing services. The total population 
increased from 4.7 million to 10.2 million between 1962 and 1988 and is projected to 
reach almost 14 million by the year 2000. Fifty-five percent of the population now 
resides in urban areas compared with 41 percent as recently as 1974 and 28 percent 
in 1950 (see Chapter 5 for additional detail about population). 

As a consequence of population growth, the demand for food at the naticnal 
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level has probably increased by nearly 3 percent per year during the past two 
decades. However, demand for marketing services will have increased at a 
significantly higher rate reflecting the additional logistical costs of bringing food 
to families that migrated to the cities. 

Consumer Income 

Real per capita income grew at an average annual rate of more than 5 percent
during the decade of the 1970s. This income growth likely increased per capita
demand for basic foodstuffs by approximately 3 percent per year, assuming an 
income elasticity of demand for food of 0.6. However, rising incomes probably
caused per capita r -tail food expenditures to incraase by more than 3 per-cent
annually, since the income elasticity of demand for marketing services has been 
shown to be much higher than the elasticity of demand for basic foodstuffs. 

When the income-induced increase in per capita demand for food and services 
at retail is combined with the Increased demand due to population growth and 
urbanization, it seems reasonable to conclude that total retail demand for food 
increased by an average nf seven or more percent per year during the decade of 
the 1970s. This very rapid growth in consumer demand changed dramatically with 
the onset of the economic crisis during the 1980s. As a result, aggregate per
capita demand for food has probably increased very little and may have decreased 
for lower income groups during the 1980s. 

In 1986 urban households spent nearly one half of their total food budget for 
cereal and livestock products (Table 8.1). Over the past two decades the percent 

Table 3.1 	 Percent of Food Expenditure by Food Groups,
 
Urban Households, Ecuador, 1986
 

Food Group 	 Expenditure (%)
 

Cereals and Derivatives 13.2
 
Meat and Preparations 18.2
 
Fish and Seafood 5.2
 
Milk, Milk Products, and Eggs 14.1
 
Fats and Oils 
 4.0
 
Fresh Vegetables 7.6
 
Tubers and Derivatives 4.4
 
Legumes 7.1
 
Fresh Fruits 5.5
 
Processed Fruits and Vegetables 0.7
 
Sugar, Salt, and Condiments 3.9
 
Coffee, Tea, and Soft Drinks 3.7
 
Misc. Processed Foods ard Beverages 8.6
 
Food and Bev. Consumed Outside the Home 3.7
 

100.0
 

Source: CEDATOS.
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of expenditures going to tubers and cereal products has declined while percentages 
going to milk and poultry products, fish and seafood and fresh vegetables have 
increased significantly. 

The proportion of total 1986 urban household income spent for food varied 
from 49 percent for the one-third of the households with the lowest incomes to 33 
percent for households with highest incomes. This reflects the wide disparity in 
household incomes that continues to exist in Ecuador (Table 8.2). 

The situation of the poorest third of households has become more precarious 
since 1986. A recession which began in the early 1980s caused a decline in real per 
capita GDP in 1982-83 and continued economic stagnation into the late 1980s (Scobie 
and Jardine 1988a). The economic situation worsened significantly during 1988 and 
1989. Though survey data indicates that average protein and caloric intake of the 
lower income group has not changed significantly since 1986, food and beverage 
expenditures as a proportion of total expenditures has increased sharply. From 
1986 to 1989, this proportion rose in urban areas from 49 percent to nearly 64 
percent. In the rural areas near Quito and Guayaquil, the figures for 1989 are 70 
percent and 76 percent, respectively (CEDATOS). Any further decrease in these 
households' purchasing power could soon begin to compromise their nutritional 
status. 

Table 8.2 Income Distribution Among Urban Households, Ecuador, 
1986- 1987 

Monthly Household Percent of Percent of
 
Income (sucres) Households Total Income
 

< 20,000 56.0 23.2
 
20,000-40,000 28.7 32.3
 
40,001-100,000 12.8 27.8
 
> 100,000 2.4 16.6
 

100.0 100.0 

Source: CEDATOS Urban Household Survey, 1986-1987.
 

Finally, this grouping of households does not reflect the situation of the 
poorest segment of Ecuadorian society. Nelson estimates the cost of a minimally 
adequate "least-cost" diet of rice, sugar and oil for a family of five at S/. 31,400. 
This cost is slightly greater than the minimum wage and certainly underestimates 
the cost of actual diets consumed even by the very poor. Nelson concludes that 
unemployed or marginally employed persons, or low-income families with more than 
three children would not be able to afford even this minimal diet. Targeted 
interventions to redress this situation will probably be necessary for some time to 
come (see Section VIII, Chapter 14). 

The Evclv'inrg System cf Fccd Marketirg 

To respond to the changing demands for food and marketing services and to 
accomodate the changing patterns and increasing volume of agricultural production, 
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the agricultural marketing system must evolve over time. Regional markets must 
move toward greater integration and the entire system of infrastructure and 
institutions that moves food and food products from the farm to final consumers 
must expand and adapt to these changing conditions. 

Geographic Perspective 

Mainland Ecuador consists of three distinct geographic regions, the Costa, 
Sierra and Oriente, that are being drawn into a more integrated national 
agricultural marketing system. The nature and characteristics of agricultural
production in these regions are described in Chapter 6. 

The wide rangeof soil, water and temperature conditions in Ecuador provides
opportunities for the production and consumption of a large variety of products
(see Chapter 4). This creates the possibility of organizing the production and 
delivery of perishable products over most of the year, thus reducing seasonal 
supply fluctuations and the need for processing and storage activities. But to 
achieve this potential requires increasingly better informed and technically
progressive enterprise managers in the private sector. 

The two largest cities, Quito and Guayaquil, are the dominant trading centers 
that link the two principal regional market areas into a growing national 
agricultural marketing network. Secondary cities that play important roles in the 
Sierra are Loja, Cuenca, Riobamba, Ambato, Latacunga and Ibarra. In the Costa, the 
major secondary market cities include Machala, Manta, Esmeraldas, Portoviejo,
Milagro, Daule and Quevedo. Santo Domingo is an important market city located 
between the two regional networks. Finally, numerous rural assembly centers exist 
throughout the country. Farm production generally moves first to ruralthese 
assembly points. Assemblers then either sell directly to processors (e.g., hard corn 
to feed manufacturers and soybeans to oilseed crushers) or to wholesalers who 
move the product to the primary and secondary cities for consumption, or to the 
secondary cities for transhipment to Quito and Guayaquil.

All-weather highways connect the primary and secondary cities but flooding
in the Co3ta and landslides in the Sierra often create traffic interruptions. The 
lack of good secondary and farm-to-market roads in rural areas, especially in the 
Costa, is widely cited as a major t 'insportation problem which contributes to high
marketing costs and the inabilit. 'f many farmers to move products to market 
during the rainy season. These - tnsportation problems will likely persist for a
considerable period of time due to the relatively high cost of constructing and 
maintaining roads under Ecuadorian conditions. Hence, the development and 
maintenance of an improved road and highway network should be a high priority
in any comprehensive market development program. 

Urban Food Distribution 

Most fooa reaches urban consumers through many very small retailers. 
Within each urban center there are one or more municipal market facilities in which 
the municipality makes small stalls available to retailers at subsidized rental rates. 
As urban populations have grown, food retail and wholesale activities have spread
into buildings and streets surrounding the municipal markets, creating traffic 
congestion and product handling difficulties. Concurrently, retailers have 
established small food stores in various locations within the expanding residential 
areas. The heavy influx of rural migrants, the lack of employment opportunities
and the ease of entry into some form of food retailing contributes to the small
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scale, extremely fragmented system of retail food distribution. 
Modern, self-service supermarkets have successfully entered the Quito and 

Guayaquil markets but as yet handle only a modest percentage of total retail food 
sales. According to management of the largest chain, Supermaxi, their national 
market share of retail rice sales is only 2.0 percent to 2.5 percent, while chicken 
meat is nearly 7 percent. Shares in Quito, their major center of operations, would 
be significantly higher. Supermaxi has its own wholesale warehouse in Quito, from 
which it supplies its branch stores with nearly all their product line. It also has 
a special facility for receiving, cleaning and packaging fresh fruits and vegetables 
and is v, ically integrated to the production level in milk, beef and chicken. The 
firm cur,.ently has 10 stores in Quito, three in Guayaquil and one each in Ambato 
and Cuenca. It plans to ;.dd three to four new stores during 1990, including two 
in new cities. Although these initiatives do not directly and immediately have a 
major impact on the retailing of food in low income areas, they will make a long
term contribution to the development of a larger-scale, more technically efficient 
system of urban food distribution and a related food processing industry. They
also contribute to the training of an expanding :number of store employees who can 
undertake new wholesale-retail enterprises. "his process should eventually reduce 
the cost and improve the variety and quality of food products reaching urban 
consumers. Prices of basic foodstuffs in modern supermarkets are already
consistently below those in the large "pooular markets" and neighborhood stores 
frequented by low income cons-ners (Table 8.3). 

Table 8.3 Average Prices of Basic Foodstuffs in Supermarkets,
 
"Popular Markets' and Neighborhood Stores, Quito,
 
1989
 

Food 	 Type of Store
 

"Popular Neighborhood
 

Supermarket Market" Store
 
----------- ------------

Rice 125 133 142 
Sugar 78 78 89 
Oil 500 500 511 
Soft Corn 250 255 268 

Source: 	 Weekly Price and Market News Bulletin,
 
Marketing Subsecretariat, Ministry of
 
Agriculture. 
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A modern wholesale market facility was built on the outskirts of Quito in 1980. 
The project was initiated by the municipality with financial assistance from the 
Inter-American Development Bank. The cost of this facility, exclusive of land, was 
S/.140 million (US$5.6 million at the time). The land and buildings are the property 
of the municipality but the market is operated by a mixed enterprise composed of 
30 shareholders, including the provincial chamber of agriculture, the local 
association of wholesale grocers, two producer cooperatives and a supermarket firm. 
Thi, new market has become established as a wholesale center for rice, food 
legumes, dry groceries, potatoes and eggs but has not yet attracted a high volume 
of fresh fruits and vegetables. These perishable products are still moving directly 
to traditional municipal markets within the city. 

The need for more modern and efficient food wholesaling facilities in the 
larger cities continues to be assessed by municipal and national planning units. 
Feasibility studies have been made for improved marketing facilities in Guayaquil 
and Cuenca. Additional studies should be undertaken as part of a comprehensive 
market development program. The potential for introducing retailer cooperatives 
and voluntary wholesale-retail groups should be considered as a new dimension in 
urban food systems. 

Rural Markets 

Rural periodic markets continue to be important institutional arrangements 
for organizing the purchase and sale of agricultural products and the distribution 
of farm inputs and consumer goods (Bromley 1981). Municipalities provide space,
rudimentary facilities and the supervision of market activities. The market day has 
great social, religious and political as well as commercial significance in the 1 Ce of 
the community. With the improvement of transportation and communication services, 
these markets are increasingly drawn into the regional and nationa: -ket 
network. This broadens the variety of products available in local mark and 
creates additional potential competition among buyers of surplus agricultural 
commodities that can be tran.' 'pped to other markets. 

As rural trading cent irow, there is often increased interest in improved 
market facilities and services. This provides an opportunity for public sector 
assistance in planning investments and institutional arrangements which could 
increase the efficiency and effectiveness of rural markets (Weber). 

ENPROVIT 

The National Company for Basic Products (ENPROVIT) is a government-owned 
enterprise created in 1971 and attached to the Ministry of Agriculture (MAG). Its 
mandated function is to regulate prices of basic commodities so as to b6nefit low 
income consumers, 

During the period 1980-85, ENPROVIT operated 250-275 retail ottlets, 
including 30 "supermarkets." These outlets were located throughout the country 
but the bulk of the sales took iace in the major cities. The main products handlerj
have been rice, pastas, powdered milk, oatmeal, sugar, salt and a few household 
items and processed foods. However, the supermarkets carried a wider range of 
food and non-food products. The basic foodstuffs have been sold at official prices
and at margins considerably below actual operating costs. The ENPROVIT 
supermarkets charged higher margins for products :,ot subject to price controls 
in an attempt to cover the costs rof handling low-margin, basic commodities. 
Nevertheless, ENPROVIT continued to register persistent and sizeable financial 
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losses even though it had access to subsidized credit. 
During the period 1985-88 the political leaders in the Government of Ecuador 

(GOE) attempted to scale down the ENPROVIT operations as part of a general effort 
to reduce direct government intervention in the food system. ENPROVIT's share 
of total retail food sales declined from about 5 percent in the mid-1CSOs to no more 
than one percent by 1988. However, operating costs were not reduced 
proportionally since most of the employees were protected by labor contracts that 
could not be terminated except at very high cost. 

Since the change in government in 1988, the Office of the President has made 
a major effort to reactivate ENPROVIT and substantially expand the scope of its 
operations. In addition to their 220 currently existing retail outlets there were 
three new initiatives during 1989 in an attempt to bring lower-cost food to 
households adversely affected by the high rates of inflation. The new initiatives 
included: 

1. Free Markets (Ferias Libres) These are weekly street markets held in low
income neighborhoods. Farmers bring produce for direct sale to consumers 
but specialized traders appear to have captured a very large share of the 
sales volume in these markets. ENPROVIT also assembles and offers products 
for sale at official prices. There were 33 such markets operating in 24 cities 
in the fall of 1989. While they nave succeeded in reaching some poor 
households, total volume remains very low. Too, patrons have registered 
many complaints regarding poor sanitary conditions; 

2. Tent Markets (Carpas Barriales) These were operated five days a week by 
ENPROVIT in 40 low-income neighborhoods located in the five largest cities 
during late 1989. Three different-sized baskets of food products were being
sold at fixed prices. The baskets included an assortment of fruits, 
vegetables and meats, as well as processed basic food items; and 

3. Contract Stores (Tiendas Dirigidas) These arg retail stores operated by 
consumer groups that agree to buy basic products from ENPROVIT and sell 
them at fixed prices. 

Over the past decade most outside marketing experts have viewed ENPROVIT 
as a relatively high-cost and ineffective mechanism for the distribution of food and 
basic consumer goods. Recent efforts to expand and improvD its operations h've 
not significantly changed this situation. Recommendations have ranged from closing
it down to converting it into a strictly wholesaling operation. Given the Ecuadorian 
political-economic environment, it is likely to continue operations in some form as 
a means to demonstrate government concern over food prices and food availability 
to the poorer segment of the population. However, some critics suggest that the 
highest priority for food subsidization should be carefully targeted to the poorest 
segments of the population and the most vulnerable from a nutritional perspective 
(e.g., pregnant mothers and small children). Such a policy would require active 
participation by public agencies responsible for health, education and social 
services.
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III. 	 Ccmmcdlty Mar-keting 
S u bsystems 

The agricultural marketing system in Ecuador has been under severe stress 
over the past twenty years to adapt to the rapid changes depicted in the previous
sections. This section will describe and analyze the organization and performance
of the principal commodity marketing subsystems, within the context of this 
changing economic environment. 

Cco t.a Fcod arnd Feead G z a i ria 

The principal food and feed grains cultivated in the Costa are rice, hard corn 
and soybeans. Rice is used for human consumption, while by-products of rice 
milling are used predominantly in the manufacture of poultry and shrimp feed. 
Soybeans yield oil for human consumption and meal for use in poultry and shrimp
feed. Hard corn is used almost entirely in poultry feed. Production trends have 
been highly positive for each crop. From 1970 to 1988, production of rice and hard 
corn increased 80 percent and 130 percent, respectively. Soybean production was 
incipient until 1975 but has increased rapidly since that time (see Chapter 6 for 
more detail). 

Structure of 	Production and Marketing 

All three Costa grains--rice, hard corn and soybeans--share two distinct 
growing seasons. The rainy season plantings of each crop take place primarily
during December and January, The corresponding harvests begin in late April and 
are largely over by the end of tJune, though the hard corn harvest is prolonged 
into early August ,n some areas. This rainy season harvest accounts, on average,
for 80 percent of hard corn production and 60 percent of rice production. Dry 
season plantings take place primarily during June, with subsequent harvests 
concentrated In October. This harvest accounts for the vast majority of soybean 
production. 

The three grains show great variety In their structure of production. Hard 
corn is the most geographically dispersed, the smallest scale in terms of farm size 
and is served by the poorest transportation infrastructure. Soybean production
is the most geographically concentrated ana thj largest scale and is served by an 
excellent road system. Rice production lies between these two crops in all three 
characteristics. Hard corn production takes place dominantly on small and medium
sized farms, relative to rice and soybeans. Fewer than 1 percent of all farms had 
more than 20 ha of hard corn during the 1987 rainy season harvest. The 
corresponding figure is nearly 65 percent for soybeans during the 1987 summer 
harvest and 20 percent for rice during the 1988 winter season harvest (Tschirley 
1988a; Ramos 1989a). 

Despite the numerical dominance of small and medium-szecl hard corn 
farmers, marketings are clearly dominated by the largest producers. According 
to Tschirley (1988a) 5 percent of farmers during the 1987 rainy sea on harvest 
accounted for 78 percent of all hard corn sales. Nearly 40 percent of all farmers 
made no sales. Rice production is also quite concentrated. Twenty percent of 
farmers during 1988 made over three-quarters of all sales. Soybean production,
though dominated by large producers, is the least concentrated in marketing.
Twenty-four percent of farmers accounted for 70 percent of total sales during the 
1987 dry season harvest. 
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Soybean marketing is the most direct of the three grains, going through an 
average of 1.3 transactions to reach soybean crushers. During the 1987 dry season 
harvest, nearly two-thirds of all producer sales were to crushers. Nearly a 
quarter of these sales were to traders and the remainder were to the National 
Agricultural Storage and Marketing Company (ENAC) (Tschirley 1988a). Marketing 
of soybean meal and oil is also quite direct, as indicated by the fact that feed 
manufacturers purchased 98 percent of their meal directly from crushers in 1987. 
Also, the largest crushers directly distribute oil under their brand name. 

Hard corn goes through an aver& je of 2.2 transactions to reach poultry feed 
manufacturers. During the 1987 rainy season harvest, nearly 90 percent of the 
marketed surplus was sold by farmers to rural traders. These traders then sold 
over one-half of their: purchases to feed manufacturers and more than 40 percent 
to wholesalers (Tschirley 1988a). 

Since rice is consumed directly by humans, its marketing requires more 
transactions than does that of hard corn and soybeans. As shown by Figures 8.2 
and 8.3, most rice passes through five marketing agents before reaching its final 
consumers: an initial sale to rice millers, followed by sales to three levels of 
wholesalers (national, provincial and urban) and finally a sale to retailers (Ramos 
1989a). 

Public and Private Sector Participation 

As the previous section indicated, the private sector plays the dominant role 
in the production and marketing of the Costa food and feed grains. Nevertheless, 
the GOE has significantly irfluenced these processes through regulation and direct 
participation. The State has utilized three basic instrumerts to affect the conduct 
and performance of rice, hard corn and soybean markets. First, It has controlled 
imports of all three commodities, as well as those of soybean meal and oil. Second, 
it has bought and sold in all three markets through ENAC, primarily to defend 
producer support prices. Finally, price controls enforced by legal sanctions have 
been periodically applied to defend official consumer prices. Among the basic 
grains, these latter measures have been applied almost exclusively to rice. 

Lnpmort Policy Import policy has been based upon complete government
control of all imports. This control is expressed both by prohibition of private 
imports and by strictly enforced quotas when the private sector is permitted to 
import. In addition to 1,ie quotas, MAG and the Ministry of Industry and Commerce 
(MICIP) must approve each individual importation. Although both private Import 
prohibitions and auotas have been used in all three crops, the former has been 
most common in rice, while the latter has been more commonly applied to hard corn, 
soybeans and soybean meal and oil. 

Beyond these quantitative controls, import levie, or subsidies are applied, 
in pursuit of two objectives. First, they equali7e import and official domestic 
prices of rice and hard corn. Second, domestic processing of soybeans and 
unrefined soybean products is encouraged by imposing value-added import taxes 
of between 70 percent and 80 percent on processed oil and 10 percent on meal. 
Meanwhile, soybeans and crude soybean oil enter the country tax free (Stewart, 
Cuesta and Acosta). 

Dtrec, State Participgtion Direct GOE participation in buying and selling of 
grains is implemented through two marketing parastatals. At the producer level, 
ENAC purchases rice, hard corn and soybeans from farmers at official support 
prices, while ENPROVIT sell basic .foodstuffs at retail to poorer consumers 
(ENPROVIT was discussed in an earlier section). ENAC sells a very small proportion 
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'Figure 8.3 Market channels and flows of mil-led rice 
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of Its rice to ENPROVIT for retail distribution, channelling the largest volume to~,
wholesalers. ENAC sells hard corn and soybeans directly to feed manufacturers or
wholesalers (hard corn) anid to oilseed processors (soybeans).


Figure 8.4 shows that ENAC purchases of over 20,000, MT in 1989 were

Insufficient to enforce official hard corn prices. Even In years of larger ENAC
purchases, market prices. have often been below the official price, sometimes by
large,,margins. This can be attributed In part to~the geographical dispersionof. 
4production and, consumption of this crop, \as well as 'to the Inability of ENAC to 
~purchase -all, It, Is offered at the official price. In -contrast, the, concentration of' 
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soybean production and consumption has allowed ENAC, even with minimal 
interventi,-n, to practically impose official prices during years in which they
exceeded domestic equilibrium market prices (Tschirley 1988a). ENAC's influence 
in the rice market lies between these two extremes. Though farmers are often 
willing to sell to rice millers and private traders at a discount from the support
price, ENAC's presence often causes market prices to closely track official prices. 

5
 
4 .5-
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Figuro 8.4 Market and Official Hard Corn Prices, April - August, 
1989 

Table 8.4 shows perc5ent ENAC participation in the rice, hard corn and 
soybean markets since 1974. Two observations stand out. First, intervention In 
the rice and hard corn markets has been more stable than in the soybean market. 
Second, ENAC intervention reached historical highs during the period 1985-1987. 
The very large purchases of rice and hard corn during these years required 
extremely high expenditures and led.directly to serious financial problems for ENAC 
between 1987 and 1989. 

Price Controls Price controls have been in place since 1973, when prices of 
a wide number of agricultural goods were frozen. In 1977, the Economic Front 
begar to fix maximum consumer and minimum producer prices. Producer prices of 
Costa grains have been defended exclusively through ENAC purchases. In practice,
the only grain in which consumer prices have been enforced Is rice. This has been 
attempted through ENAC sales, as well as legal sanctions against traders supposedly 
hoarding grain, or selling above the official price. Recent legal measures include 
the seizing (with payment at official prices) of relatively small amounts of rice from 
warehouses during F~bruary through April of 1989, as well as during the 1989 
rainy season harvest. 

Chicken meat and eggs, whose production depends largely on hard corn and 
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Table 8.4 Percent ENAC Participation in Rice, Hard maize and
 
Soybean Markets in Ecuador, 1974-1988
 

Year 	 ENAC Participation (%)
 

Rice Hard maize Soybeans
 

1974 3.5 0.0 0.0 
1975 9.5 0.0 0.0 
1976 1.9 2.0 0.0 
1977 7.1 4.0 0.0 
1978 5.6 18.0 0.0 
1979 2.8 15.0 0.0
 
1980 15.3 18.0 0.0
 
1981 9.6 36.0 0.0
 
1982 11.5 11.0 0.0
 
1983 0.0 0.0 0.0
 
1984 0.0 10.0 50.0
 
1985 5.1 42.0 0.0
 
1986 22.1 20.0 0.0
 
1987 32.4 1.0 15.0
 
1988 0.0 0.0 0.0
 

Average' 8.4 	 10.8
m : 11.8 

Coef. of Var.: 1.04 1.09 1.69
 

Source: 	 Rice: Stewart and Cuesta; hard corn and
 
soybeans: Tschirley, 1988a; Consultores Asociados,
 
1988.
 

Average and coefficient of variation for soybeans are
 
calculated beginning in 1983, the first year that an
 
official producer price was set for this crop.
 

soybean meal utiliz3d in feed concentrates, have also been subject to periodic price
controls. These became especially severe in late 1987 and early 1988. During this 
time, poultry producers were jailed for selling above official prices and the 
product was seized by the government. 

The pattern of recent price controls for rice and poultry products indicates 
that enforcement becomes most severe during periods of shortage and consequent 
high prices. Also, official poultry product prices have been set with very little 
regard to costs of production. The market disruptions that necessarily result from 
such a policy have been very severe. 
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Hard corn marketing at the rural assembly level appears to be very 
competitive. Nearly three-quarters of all hard corn sold in rural markets was sold 
in towns with more than five traders. Only 2 percent was sold in towns with one 
trader. Furthermore, there appears to be no systematic relationship between farm 
size and price received. Small quantities of corn generally receive the same price 
as larger quantities if the two are of comparable quality (Tschirley 1988a). 

Nearly 1,000 commercial rice mi!ls compete for farmers' grain in the relatively 
small rice producing area and the fifteen largest millers process only 15 percent 
of total production (Ramos 1989b). The greatest possibility of insufficient 
competition at the assembly level occurs in the marketing of soybeans, due to 
extreme concentration among crushers. Nevertheless, the presence of ENAC is 
sufficient to practicaly force crushers to pay the official price. Also, soybean 
farmers have the option of selling to competitive local traders instead of crushers. 
These rural traders (of both hard corn and soybeans) and rice millers provide two 
Important services to producers. One is a competitive local market alternative to 
more distant soybean crushers, feed manufacturers and rice wholesalers. The other 
is an immediate cash payment, which helps farmers improve their liquidity in 
preparation for the following crop cycle. The fact that so many farmers choose to 
sell to these traders, even in the presence of alternatives, attests to the service 
they provide.' 

Competition at the wholesale and feed manufacturer level for hard corn also 
appears to be adequate. Feed manufacturing during 1986 an. 1987 had a low 
concentration level, as measured by the commonly used CR4 ratio. In addition, feed 
manufacturers in the Costa mist compete with Sierra wholesalers for purchases 
from rural traders. It is highly unlikely, then, that these manufacturers could 
unilaterally depress the price received by producers or rural traders. 

It is possible that rice wholesalers are able to exercise some market power. 
A large percentage of milled rice eventually passes through the hands of between 
twelve and twenty large, national wholesalers, These wholesalers have excellent 
access to commercial bank credit and are the major lenders to rice millers. Most 
rice stored in rice millers' warehouses is owned by wholesalers, who retrieve it 
when necessary. The level of excess profits that these traders may extract 
requires a closer examination. Despite their large scale and access to capital, it 
remains doubtful that they form a cartel with the ability to unilaterally influence 
prices. 

Finally, existing evidence indicates that spatially separated Costa grain 
markets are well integrated. This integration extends to neighboring; Colombia and 
Peru (Tschirley 1988a) and provides additional evidence supporting the view that 
marketing of basic grains in the Costa of Ecuador is generally quite competitive. 

Principal Marketing Problems 

The princip&' problems affecting the marketing of rice and corn in Ecuador 
are supply and resulting price instability. Severe shortages and price increases 
have affected both markets in 1983/84 and 1988/89. The corn market was severely 
affected in 1987/88. To differing degrees, both domestic production shortfalls and 
large unofficial sales to Colombia were the causes of the initial shortages. However, 
the extreme price shocks were largely a result of great uncertainty regarding the 
timing and volume- of imports to cover the shortages, as well as delays in the 
arrival of the Imports. These delays have two fundamental causes: unreliable data 
regarding production and stocks and the highly political nature of imports. 
Inconsistent relative price policy for corn and soybeans also has had important 
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effects on the corn market. 
The official estimates of corn production provided by the National Corn and 

Soybean Program of MAG are at best "ballpark" figures. Unofficial estimates come 
from the Association of Feed Manufacturers (AFABA) and from the National 
Agricultural Products Exchange (Bolsa de Productos). AFABA estimates are based 
primarily on aerial survey,- and are consistently the lowest of the three. National 
Exchange estimates are also somewhat ad hoc and tend to fall between the other 
two. The uncertainty created by unreliable production data is compounded by a 
very active unofficial border trade and by the complete absence of reliable stock 
data. Rice production estimates from MAG's National Rice Program are more accurate 
than those for corn and the Program also collects relatively reliable stock data from 
rice millers. Nevertheless, both data series could be significantly improved. 

Rice and corn prices are available daily at the Guayaquil and Quito wholesale 
markets and corn prices are also available at feed manufacturing plants. Border 
prices with Colombia and Peru are also available at least once a week. Border and 
domestic price differentials, used in combination with domestic price movements and 
the available production estimates, might be sufficient to allow adequate 
import/export decisions, were it not for the highly political nature of these 
decisions. An overriding policy objective in Ecuador is self-sufficiency in basic 
food and feed grains. Shortfalls are considered a policy failure and tend to be 
politically costly for the government. Shortages are therefore often denied until 
they reach crisis proportions. 

Finally, relative official prices of corn and soybeans have contributeo to corn 
supply instability during at least two years. Between 1986 and 1987, the official 
soybean price nearly doubled relative to the official corn price. AF a result, 
volume marketed may have fallen by more than two months of consumption. In 
1989, the relative soybean price ratio remained very high. Farmers planted almost 
exclusively soybeans during the dry season, resulting in the smallest dry season 
corn harvest in many years. 

A secondary problem affecting both corn and rice marketing is the absence 
of systematic price incentives for improved grain quality. Prices at each level in 
the marketing system are only loosely related to quality. As a result, at least 20 
percent of corn sold at the rural assembly level exceeds the maximum mold content 
accepted by the more progressive feed manufacturers (Tschirley 1988a). 

ENAC presence in the soybean market appears to have been sufficient to 
prevent monopoly pricing of the grain by soybean crushers. Nevertheless, soybean 
meal prices have consistently exceeded soybean prices, reversing the price
relationship found in international markets and imposing higher production costs 
on the poultry industry. This pattern is due to oligopoly market power exercised 
by the crushers in the absence of competition from imported soybean meal. 

Sie'-ra Fccd Crcps 

By order of farm-gate value in 1S88, the principal food crops produced in the 
Sierra are potatoes, soft corn, tomatoes, dry beans, onions, barley and wheat (see 
Chaptor 6). Tomatoes and onions will be treated along with other vegetables in a 
later section. 

Wheat, barley and potato production show clear negative trends, with barley
and wheat showing the most drastic decreases (Table 8.5). Soft corn and dry bean 
production have been highly variable but show no clear positive or negative 
trends. 

Sierra food crop production is characterized by very small land holdings. 
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Table 8.5 Index of Sierra Crop Production, 1975-1987
 

Year Wheat Barley Soft Dry Potatoes
 
Maize Beans
 

1975 100 100 100 100 100 
1976 72 98 117 127 110 
1977 
1978 

62 
45 

65 
35 

60 
43 

100 
72 

84 
69 

1979 48 33 202 89 51 
1980 48 39 50 101 65 
1981 64 43 54 1 4 78 
1982 60 56 61 109 83 
1983 42 47 49 78 63 
1984 39 40 63 100 78 
1985 29 43 68 141 85 
1986 51 70 118 104 78 
1987 48 48 111 97 71 

Source: 	 Consultores Asociados 1989a, 1989b, 1989c,
 
1989d, 1989e.
 

The average farm size in many areas of the Sierra is less than two hectares. 
Consistent with this fragmented structure of production, all five Sierra food crops
considered in this section are generally sold in small lots to local assemblers by
Individual farmers. Marketed surplus (the proportion of total production which is 
marketed) irs generally low, ranging from 43 percent for soft corn to 72 percent
for barley and dry beans (Consultore, Asociados 1989a, 1989b, 1989d),

Functional distinctions can be made between the marketing of wheat and 
barley, and potatoes, dry beans and soft corn. Wheat and barley are
Industrialized, wheat being used primarHy for bread and pasta and barley for beer.
Marketing channels for domestically produced grain are short, commonly with two 
transactions for the grain to arrive at millers and brewers. Post-harvest losses 
are relatively low. Seasonal price movements are modest, due in part to year-
round imports of each grain. Wheat imports increased 120 percent between 1973 
and 1987 and represented over 95 percent of total supply in 1988. Barley imports
tripled between 1976 and 1985 and comprised 31 percent of total supply in 1988.
Both millers and brewers prefer imported grain due to its higher qualiky and more 
streamlined marketing process. As a result, brewers purchased only 17 percent of
national barley production between 1978 and 1988. Millers buy a larger proportion
of national wheat production, though this figure probably does not exceea 50-60 
percent.
 

. n contrast 	to wheat and barley, potatoes, beans and soft corn are with few 
exceptions not industrialized. Except for unofficial border trade, imports play no
role in any of these foods. Marketing channels are long and the retail distribution 
system is extremely fragmented. Sales volumes tend to be small, losses large and 
margins high. Quality is often poor. Total physical losses of potatoes between the
farm and retail levels are estimated .to be as high as 22 percent (Consultores
Asociados 1989d). Soft corn losses are lower but still high. Without imports to 
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stabilize supply, seasonal price movements can be extreme, especially in outlying 
markets. This problem is especially severe in potatoes, where the ratio of the 
seasonal high price to the seasonal low price at the retail level often exceeds 2.5 
in Guayaquil and Quito and reaches as high as 5.0 in outlying markets. 

Direct state participation in Sierra food crop markets is almost non-existent. 
ENAC purchased dry beans only in 1981 and has never purchased any other Sierra 
crop. Indirect state participation includes the setting of minimum producer and 
maximum consumer prices for each crop, periocic shutting of borders to stop dry 
bean sales to Colombia and Peru and direct and indirect subsidies on imported 
wheat and locally produced wheat flour. No effective system of grades and 
standards exists. Minimum producer and maximum consumer prices are seldom 
enforced, so that only the wheat subsidies and periodic border closings have had 
significant market impacts. Of these, the wheat and wheat flour subsidies were by 
far the most important government policy affecting Sierra agriculture. Prior to 
their elimination in late 1988, they had major impacts on domestic wheat production, 
on dairy production (wheat and pasture compete for much of the same land in the 
Sierra) and on consumption patterns. 

Periodic border closings to impede the flow of dry beans to Colombia have 
also had significant impacts. These closures have drastically depressed prices
received by Ecuadorian producers in certain years. Their justification is 1 1clear. 
Given the very small internal market for the type of bean sold to Colombi&, allowing 
unimpeded foreign sales would significantly benefit producers, while imposing little 
or no cost on Ecuadorian consumers. 

The principal problems affecting the marketing of Sierra food grains include 
poor quality, relatively high marketing margins and price instability. Poor quality 
affects all crops. Physical losses are relatively high in potatoes and soft corn and 
the quality arrivir,g to the final consumer is often poor. High margins and a 
fragmented retail distribution process principally affect potatoes, soft corn anu 
beans. Elevated margins are due largely to high marketing costs, which result 
from the very small scale of production and the fragmented retail process. 
Marketing margins for barley and wheat appear quite reasonable. Price instability 
is most severe in potatoes, though soft corn also shows relatively large seasonal 
and interyear variation. 

PCuIltry and Eggs 

The poultry industry in Ecuador has been among the most dynamic in the 
country since 1970. Growth rates were rapid and real prices fell steadily 
throughout the 1970s and into the 1980s. These trends, combined with rapidly 
growing urban populations and per capita income, placed eggs and chicken within 
the financial reach of a much larger portion of the consuming public. 

Nevertheless, this industry has experienced serious difficulties in recent 
years. According to NAG data from its Poultry Division, per capita consumption of 
chicken meat has fallen slightly since 1982, while per capita consumption of eggs 
has shown a very pronounced decline. Currently, chicken meat is moderately more 
expensive than beef and is considered a luxury good by many consumers. 
Macroeconomic conditions indicate that renewed real per capita income growth may 
not emerge for some years. Too, slow productivity growth will likely preclude 
falling real prices of domestically produ -J hard corn and soybean meal. Thus, the 
fundamental challenge facing this industry over the next five to ten years is how 
to maintain or increase per capita consumption of poultry products in the face of 
rising or stagnant input prices and falling or stagnant real per capita incomes. 
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An econometric supply and demand analysis (Tschirley 1988a) Indicates that 
populaton growth, and to a lesser extent changes in consumer preferences, will 
cause total chicken and egg demand to continue to increase significantly, even with 
stagnant real prices and per capita incomes. Expected increases in chicken demand 
between 1987 and 1996, are 23 percent under a "low" scenario of falling real 
incomes and increasing real prices, 81 percent under an "intermediate" scenario 
of constant real prices and incomes and 169 percent under a "high" scenario of 
falling real prices and increasing real incomes. Based on these results, and on 
reasonable assumptions about the relationship between demand for chicken and 
eggs, Table 8.6 shows expeclpd increases in derived demand for hard corn and/or 
sorghum, and soybean meal. 

Table 8.6 Projected Increases in Derived Demand by the
 
Poultry Industry for Hard Corn, Sorghum and
 
Soybean Meal in Ecuador, 1987-1996
 

Scenario Increase Over 10 Years (%)
 

Hard Corn 
and/or Sorghum Soybean Meal 

Low 
Intermed
High 

i06 
iate 49 

8 

112 
53 
11 

Source: Tschirley 1988. 

It appears realistc to expect an increase in corn, sorghum and soybean meal 
demand at least equal to that in the intermediate scenario. This assumes zero 
growth in real per capita income, constant real chicken and egg prices and zero 
growth in feed grain demand by the shrimp, beef, pork and milk industries. Any 
increase in real per capita income, reductinn in real prices, or further development 
of the shrimp, milk, beef, or pork industries will result in an increase in demand 
of significantly more than those indicated above. 

The challenge faced by the country is illustrated by the fact that hard corn 
and sorghum production since 1985 (a year of self-sufficient domestic production) 
would have had to increase at a compound annual rate of 4.1 percent just to assure 
sufficient domestically produced supplies under the intermediate scenario presented 
above. In fact, production has fallen since that time and it appears quite unlikely 
that Ecuador can attain the necessary productiyity growth to satisfy its feed 
grains needs solely through domestic production. Q 

Feed grain price and import policies thus become critical issues for this 
subsector. It will be necessary for Ecuador to design a comprehensive policy that 
encourages efficient domestic production, while guaranteeing stable and sufficient 
domestic and imported 6upplies to the feed manufacturing industry. This policy 
must be complemented by aggressive agricultura! research to increase the 
productivity and reduce the prices of feed grains. 
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Beef continues to be the main meat consumed in Ecuador. In 198"j, per capita 
consumption was 11.5 kgs compared to 2.3 kgs of pork and 5.6 kgs of poultry
(Sarhan). Beef produced in the -ierra comes largely from dairy herds. Ir. the 
Costa and Oriente the cattle herds generally are comprised of beef animals, usually 
some combination of native breeds and Cebu, and some dual-purpose cattle. Live 
cattle are trucked from surplus provinces to the larger cities for slaugh'ter and 
immediate distribution, most frequently without refrigeration. In 1986 there were 
113 slaughterhouses scattered throughout the country, nearly three-fourths of 
which were municipal enterprises that provide custom services to wholesalers who 
assemble live cattle and sell dressed beef. The service fees charged by the 
municipal slaughterhouses are low and usually subsidized by local governments. 
Although there is a strict law establishing sanitary standards, it is not enforced. 

The specialized group of intermediaries called introductores are the main 
coordinators of the beef marketing system. They buy live cattle from produzers, 
assemble truck-load lots and arrange for slaughter and delivery of carcass beef 
to retailers. This is a closely knit system that provides a reasonably stable meat 
supply and short-term operating credit to retailers. Most beef is sold to consumers 
by small retailers in public markets. Meat handling is unsanitary, cutting methods 
are crude and gross margins are relatively large. A high percentage of the beef 
carcess and viscera are sold for human consumption. 

The beef marketing system has received a great deal of criticism. Producers 
are believed to be at a disadvantage in selling live animals to the introductores. 
Buyers are alleged to have an information advantage and to be more skilled than 
producers at estimating live cattle weights. Assembly market facilities are non
existent or deficient aind relatively unregulated. Slaughterhouses are criticized as 
unsanitary and a threat to hujman health. Competition among wholesalers has also 
been questioned. 

Amidst these criticisms, ioitiatives are bei't taken by both the public and 
private sectors. Supermaxi and a few hotels hLve direct supply arrangements with 
producers. The animals are slaughti;rbd in pri,,ate abattoirs. Several municipalities 
are planning new slaughtering facilities. Much remains to be done to facilitate the 
development of an efficient and ue.quately sanitary system of beef marketing. 
Proposals for the consolidation of slaughtering into a few large, regional facilities 
with refrigerated transport and distr'bution sys'tems shouLld be approached with 
caution. This alternative system may prove to be desirable fur the long run but 
in the short run much could be done to improve the functioning of assembly 
markets and the organization of more competitive and technically adequate 
slaughtering and retailing channels. 

More than three-fourths of the milk is produced in the Sierra, where agro
e ologicai conditions favor dairying. Substantial volumes of fresh milk are 
transported by refrigeratod trucks from the Sierra to Guayaquil and other Costa 
,irban markets. Total milk production has trended upward at about three percent 
per year over the past decade. Annual consumption has held steady near 80 liters 
per person, including fluid milk and the fluid equivalent of milk products.
Approximately one-third of the total milk output is used on farms to feed calves. 

A 1977 law authorized the government to set minimum prices for milk at the 
farm level and maximum prices at the consumer level. The law also provided for the 
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control of milk quality. The Economic Front reviews and adjusts prices 
periodically, taking into consideration cost of production studies by a milk 
producer association and the MAG. 

However, it is alleged by producers that the controlled prices do not cover 
production costs, especially during the recent inflationary surge. As a rEsult, cow 
herds are being reduced or liquidated (Echeverria). But priKt controls cause other 
problems as well. In practice, price controls are easier to monitor on pasteurized, 
packaged fluid milk than on raw milk. The latter has a reputation of being 
unsanitary, diluted Yith water and dispensed with non-standardized ladles from 
large milk cans. Furthermore, there are no price controls on processed milk 
products. This creates opportunities for greater profit by diverting milk from fluid 
use to cheese, butter and other processed products. Clandestine sales to Colombia 
and Peru have been other means of realizing higher prices for milk and milk 
products. 

The GOE has very limited capacity to enforce the law on sanitary handling 
of milk. More than two-thirds of the milk used in fluid form is unpasteurized 
(Table :3.7) and there is little if any control of handling practices from farm to 
consumer. Likewise, more than three-fourths of the manufactured milk products 
are produced in small, relatively unsupervised plants. 

Table 8.7 Destination of Marketed Milk in Ecuador, 1987
 

Desti nation Percent
 

Fluid consumption 54
 
Pasteurized mill: 16
 
Raw Milk 36
 
Reconstituted imported powder 2
 

Milk Products (cheesz-, powder, butter,
 
ice cream, yogurt) 46
 

Industrial plant production 10
 
Small plant production 36
 

Total 100
 

Source: Echeverria 1989.
 

Oil CEo~g 

Production and consumption of vegetable oils havi grown very rapidly in 
Ecuador since the early 1970s. Between 1977 and 1987, total availability (domestic 
production and imports) of these oils increased by nearly 115 percent, while 
imports fell from 38 percent to 0 percent of total availability (Table 8.8). Though 
some estimates indicate that as much as 30 percent of this total supply is traded 
illegally to Colombia and Peru, rapid per capita income growth into the early 1980's 
clearly boosted per capita consumption. African oil palm and soybeans are the 
primary sources of edible oils, accounting for nearly 97 percent of total supply in 
1987. African palm oil has increased its share over the years and in 1987 
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Table 8.8 Edible Oil Production, Imports and Total Availability inEcuador,
 
1977-1987 (metric tons)
 

Year Cotton, Sesame, Soybeans African Paim Total % Oor,
 
and Peanuts Avail. Proa.
 

Domestic Domestic Domestic 
Prod Imports Proc Imports Pro0 Imports 

1977 4,526 0.8 3,854 10,014 26,170 10,993 55,490 62% 
1978 4,054 '114.5 5,060 20,733 31,715 500 62,176 661 
1979 6,574 0.5 5,981 21,062 29,648 498 .764 6ot 
1980 7,021 20.7 6,719 21,168 44,087 4,428 83,444 692 
1981 6,781 0.1 6,631 16,134 54,000 0 63,552 81% 
1982 3,498 6.8 7,484 53,398 55,672 0 120,059 56% 
1983 1,752 1.4 2,815 54,905 63,761 3 123,235 55% 
1984 2,250 1,7 9,"22 54,222 67,040 0 132,936 59% 
198F 3,516 0.6 12,577 33,650 82,42! 0 133.,24 75% 
1983 4,312 0.6 14,080 10,082 88,201 0 "6,675 91 
1987 3,892 0.0 23,772 0 32,_161 4,13,725 130% 

Source: Centeno, ei.a* 196, 

represented over 75 percent of total availability. 
African palm fruit is produced primarily on large plantations located in Los 

Rios and Pichincha provinces in the Costa and Napo province in the northeastern 
region of the Oriente. There is a great deal of forward and backward integration 
in this industry. Six of the top 11 and three of the top four crushers have 
invested in plantations in the Oriente. Also, at least three of the largest 
plantations have set up crushing and refining plants. The crushing of African 
palm fruit and a small amount of native palm fruit is not highly concentrated, there 
being at least 27 crushers active in the country. Nevertheless, the two largest 
crushers have over one-third of all c-ushing capacity and could begin to increase 
their market share. 7aefining of crude palm oil is far more concentrated, with four 
firms dominating th,. industry. Among all oils, the top four refining firms control 
nearly 70 percent of production. 

The concentration in this industry raises difficult policy questions regarding 
the best manner to encourage efficiency and avoid oligopoly and oligopson/ pricing. 
These issues will be addressed below. 

F3-tit mrid Veg t ab1Am 

The production and marketing systems for fruits and vegetables present 
many problems. Production tends to be very small-scale and geographicaliy 
scattered. In addition, the products are relatively perishable. Furthermore, 
agricultural research and extension institutions have devoted little attention to 
Improving varieties and cultural practices in support of commercial fruit and 
vegetable production. Consequently,. quality is generally low. 

Local periodic markets provide opportunities for small farmers to sell surplus 
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fruit and vegetables directly to IoL:i consumers and tc intermediaries who collect 
produce for resale Mn larger urban markets. Farmers with larger volumes can often 
sell to buyers on the farm. Classification and packaging is minimal and shipping
losses and transport cost-s tend to be high, especially on the more perishable 
products. 

A network of new urban wholesale markets has been considered as a major
element in improving the marketing of fruits and vegetables. These markets could 
be the focal points for introducing new classification, packaging and handling
methods and could serve also as centers for price formation. Mirket information 
systems could then provide traders and producers with useful data on prices and 
volumes traded. These activities have been Initiated at the Quito wholesale market 
and are being extended to other major trading centers. 

The wholesale markets can also serve as assembly centers for nearby
producers who can deliver products directly to them. Rural assembly markets will 
be needed to serve more distant producing areas. Ambato has been an important
concentration market for cool climate fruits and vegetables to be transhipped to 
Guayaquil and other cities In the Costa as well as to Quito. A new wholesale 
transhipment market facility was under construction in 1989. 

Given the many micro-climates within Ecuador, there are opportunities to time 
fruit and vegetable production so as to reduce seasonal and short-term supply and 
price fluctuations. This initiative could be advanced by a combination of efforts 
by MAG, the National Institute of Agricultural Research (INIAP), the agricultural
extension servi-a ard the integrated rural development projects in close 
collaboration with producers. 

A3r I- u It ti3coLa i E34pCr t Ccommcodlt i I 

Cacao, coffee and bananas have been produced primarily for export for many
decades . Shrimp and other seafood exports have 9xpanded rapidly In the past
decade. The relative importance and the historical trendc in agricultural exports 
are described and analyzed in Chapter 3, Section IV. Yfiis, section will focus on the 
market conditions and problems for selected export commodities. 

Bananas 

The banana Industry Is dominated by a few large exporting firms, the three 
largest being Noboa, Standard Fruit, and Reybanpac. Several thousand growers 
have production contracts with the main exporters. There are thousands of other 
growers that prcduce outside the contract system and sell through export agents
located in the production areas. When the export market is .-:eak and or there Is 
surplus production, substantial quantities are left unharvested or fed to livestock. 

The major markets for Ecuadorian bananas are the United States, West 
Germany, Belgium, Luxembourg and Italy. Over the medium to long term, there is 
little reason to expect significant increaser !n export sales above the slow upward
trend of the past two decades. Some increase In export cemar.d may develop as 
t,.- Eastern European market opens up. The major problem facing the banana 
ir~zuatry Is the intense competition in international markets, where Ecuador has 
neverthiless been able to maintain a leading position. 

Cacao 

For many decades Ecuadorian cacao had an excellent worldwide reputation 
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for its distinctive flavor. It therefore commanded a significant price premium from 
manufacturers of high quality chocolates located in Europe and the United States. 
However, this reputation has been severely eroded over the past 20 years and a 
substantial proportion of Ecuadorian cacao now sells at a discount. Disease 
problems 'ave further reduced export revenues from this crop. 

A recent study of the international market for Ecuadorian cacao (Harrison, 
et al. 1988) documents export buyers' and cacao users' assessments of thG qua"Ity
problems they have experienced with Ecuadorian cacao. Tha authors identified the 
post-harvest handling, and marketing practices that contribute to the quality
problem. They recommended vigorous industry-wide efforts to regain a solid 
reputation for a high quality product. An aggressive educational program and 
public sector supported research and extension were strongly recommended. it was 
also suggested that the industry consider a self-imposed export tax to generate 
funds to support research, education and market development activities. The 
implement:ion of this proposed program will be a major challenge since cacao is 
currentiy produced by a large number of small farmers who sell their cacao beans 
to many small assemblers. At present there is very little price incentive reflected 
through the market channels to producers. 

Coffee 

The coffee production and marketing system probably involves over a million 
people in various aspec".s of growing, procesFng and marketing. There are 
approximately 120,000 farms producing coffee, some of them as the principal
commercial enterprise and others using it as a cash crop along with other 
enterprises. The main domestic marketing problems stem from the relatively low 
level of technology being used in the production, harvesting, drying and sorting
of coffee beans. In addition, wide international price fluctuations, such as occurred 
in 1988/89, have created significant market risks, especially for coffee producers. 
The termination of the International Coffee Agreement will increase price instability.
The Ecuadorian coffee industry will find it necessary improve the qual ty of their 
coffee and reduce production and marketing costs if they are to compete effectively 
with ocher exporting countries. 

Shrimp 

The rapid growth of the Ecuadorian shrimp industry is often cited as one of 
the success stories !n the promotion of "nontraditional" exports. The initiative came 
from the private sector with some support from public financial institutions. The 
United States ann Japan have been the principal export markets for Ecuadorian 
shrimp. During the late 1980s, international competition has increased, especially
from China, Taiwai and Indonesia. Meanwhile, the Ecuadorian shrimp industry 
has experienced serious production problems due to the inadequate supply of 
shrimp larvae needed to stock the growing ponds. The apparent solution is to 
expand the artificial production of larva but this has met with limited success. The 
industry is also confronted with growing concerns among environmentalists 
regarding the ecological impacts of the ponds (Espinoza; see also Chapter 4). 

Continued growth in the demand for shrimp in international markets will 
stimulate efforts to expand Ecuadorian production for export. Although there are 
about 180 expot-ting fl'-ms the Assocation of Shrimp Producers considers that only
25 to 30 are capable of offering an oxport-quality product. Access to investment 
and operating credit, reduction or' eiimination of export taxes at, increased 
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scientific research are priority concerns ifEcuador isto maintain a position as a 
leading shrimp exporter. 

Non-Traditional Agricultural Exports 

Since the early 1980s the GOE has consistently expressed a strong interest 
in expanding non-traditional exports as a means of diversifying and expanding 
foreign exchange earnings. Agricultural production, processing and exporting
enterprises are being promoted but growth has been slow and export levels rarrain 
very low. 

A flower export industry is Lecoming established and a few, small initiatives 
are emerging in fruits and vegetables. For these initiatives to expand significantly
will require a combination of macroeconomic policies that provide incentives for 
exporting, less time-consuming -)d costly legal requirements for arranging export
transactions and public sector supported research, extension and market 
information programs. The expansion of non-traditional exports .=iould be 
approached as a long-term effort that takes place in conjunction with thc further 
development of an efficient zind progressive domestic production and marketing 
system.
 

Marketing margins are important Indicators of a marketing system's
performance. In Its simplest form, a margin is the difference between the price of 
a product at one level in the system and the price of a similar product at a higher
level in the s:3tem. This margin represents the price paid for the provision of 
neceesary marketing services. Marketing services add form, time and space utility 
to the product and Involve costs which must be covered, plus adequate profit, if 
they are to be provided by the private sector. 

A typical farm-consumer gross margin for potatoes in 1987 was 41 percent
of the consumer price (Consultores Asociados 1989e). Gross wholesale-retail 

.margins as a percentage of wholesale prices that year ranged from a low of 20 
percent in Quito to a high of 37 percent in Portoviejo. However, relatively stable 
absolute margins and a highly va;'iable price resulted In margins that often 
-xceeded 50 percent during the harvest months of March *chrough July. 

Spatial margins are tremendously variable. Between Quito and ot.tlylng
markets, the general pattern Is of sli9htly negative 'argins during February
through Aprii, followed by pronounced increases through September or October. 
In summary, both wholesale-retail and spatial wholesale potato margins Indicate 
probable marketing Inefficiencies which merit further attention. 

A typical farm-consumer gross margin for rice during the winter, 1988 
harvest was 49 percent cf the consumer price (Ramos 1989a). Of this, nearly 17 
percent was earned by the rice miller and covered assembly, farm to mill 
transportation, drying, cleaning and milling. Twenty-three percent was earned 
by between one and three wholesalers aid covered transportation and distribution 
costs. Finally, 9 percent was earned by retailers for the purchase, transport and 
sale of the rice in one pound bags. A 23 percent margin for wholesalers appears 
to be above the level which could be justified by s,mple cost considerations, and 
therefore raises the possibility of market power at th!s level in the rice marketing
 

.
sy8sLen. A definitive answer on thl issue must await further investigation. 
Milled rice wholesale-retail margins between 1981 and 1988 averaged 17 

percent, with a high of 22 percent in 1981 and a low of 13 percent in 1988. Both 
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absolute and percentage margins tend to rise during the harvest. This pattern 
appears to extend to the farm level and may be related to insufficient liquidity in 
the marketing system. Wholesalers play a major role In financing rice purchases 
by millers. Nevertheless, surveys indicete that when rice is most abundant, 
wholesalers provide less credit. As a result, many rice millers experience liquidity 
problems during the harvest. A logical result of this situation is the reduction of 
producer prices and increased margins. 

With some exceptions, marketing margins for agricultural commodities in 
Ecuador appear to be reasonable, given the existing marketing and institutional 
infrastructure. For the most part, returns to labor are low and returns to capital 
are highly variable. Little evidence exists to support frequent allegations that 
middlemen as a group are earning consistently high and unwarranted profits. On 
the contrary, the earnings of thousan-cAs of small retailers, assemblers and 
transporters are less than or equal to the minimum wage. For many intermediaries, 
this IL-d income represents their best employment opportunity. Further study is 
required to identify specific conditions where marketing margins are highe, than 
necessary and to prescribe appropriate measures to increase marketing efficiency. 

IV. Input Marketl'n!g St.aubsy:tems 

This section will focus on the miarketing systems for pesticides (principally 
herbicides and insecticides), fertilizers (of which urea is the most important), seeds 
and agricultural machinery and equipment. Land is treated in Chapter 4, labor in 
Chapter 5 and capital in Chiapter 9. 

Pesticides, fertilizers, seeds and machinery, in conjunction with the scientific 
knowledge base in agriculture, are major determinants of the productivity of the 
Ecuadorian agricultural sector. It is therefore critical that the marketing systems 
for these products provide widespread and timely access, that they ensure 
consistently high quality and that they do so at prices consistent with competitive 
conditions. 

Recognizing the importance of these inputs, the GOE has taken a direct role 
in the marketing of all except pesticides. It created two parastatals to market 
certified seeds and fertilizer and a mechanization program within the MAG to sell 
machinery services to farmers. The National Seed Company (EMSEMILLAS) was 
created to replicate and market certified rice, hard and soft corn, soybean, cotton, 
wheat, barley and potato seeds developed by INIAP. It dominates the certified seed 
market, selling 71 percent of all rice, hard corn and soybean seed and 63 percent 
of certified seeds of all types in 1987 (EPI 1987c). Six other firms along with INIAP 
share the remaining 37 percent of the rnarket. EMSEMILLAS has the processing 
capacity to easily supply the entire Ecud:orian certified seed market and is the 
only firm capable of cold storage, giving it a further strategic market advantage. 

Certified seed quality is generally considered good. Seed use in the Costa 
has increased tremendously over time, despite prices which rose relative co product 
prices. Between 1981 and 1986, seed:product price ratios rose nearly 7 percent for 
soybeans, 15 percent for rice and 114 percent for hard corn. Table 8.9 shows the 
approximate percentage of land in each crop which is planted with certified seeds. 
Interestingly, use of improved seeds in the Sierra is much lower than that in the 
Costa, despite falling and generally lower seed:product price ratios. Average ratios 
in 1986 for the top four Sierra food crops (potatoes, soft corn, wheat and barley) 
were 1.44, compared with 2.57 for the top three grains in the Costa (rice, hard corn 
and soybeans). 

The principal reason for this differential use of certified seed may be 



The Agricultural Marketing System 255
 

Table 8.9 Percent of Area of Selected Crops Planted with
 
Certified Seed, 1986
 

Crop Sierra Crop Costa 

Wheat 9% Cotton 100% 
Barley 7% Soybeans 95% 
Soft Corn 3% Rice 65% 
Potato 3% Hard Corn 58% 

Source: Economic Perspectives, Inc. 1987a.
 

inadequate marketing systems. Sales outlets are mostly located in and around large 
cities, making it impossible or at least very inconvenient for most small and medium 
sized farmers to purchase the seed. Too, technical assistance is negligible for the 
use of certified seed within the entire technical package of which it should be a 
part. What assistance there is generally does not reach small farmers. As a result, 
small and medium farmers use unimproved seed almost exclusively (most stored by 
the farmer from harvest to harvest) contributing greatly to the relatively 'ow crop 
yields in the entire sector. Thus, the Ecuadorian seed industry has to date failed 
to uniformly provide one of the critical elements necessary for a broadbased 
transition into highly productive technical agriculture. 

Although no precise data is available, pesticide use per hectare appears to 
have remained relatively stable during the past 10 years. Most pesticides are used 
by technified and semi-technified farmers in the Costa, for whom these chemicals 
comprise a larger proportion of production costs than do fertilizers (EPI 1987d). 
All pesticides are imported without quantitative restrictions but the industry is 
nevertheless tremendously concentrated. Between 1984 and 1986, the top three 
firms controlled 52 percent of all imports. 

There is virtually no publically provided technical assistance in the safe and 
efficient use of pesticides. What exists is generally offered by the chemical 
companies. Nor do effective public regulations exist to prevent the sale or misuse 
of toxic chemicals. As a result, serious health problems 'ave emerged due to the 
misuse of pesticides. 

The fertilizer industry is also dependent entirely on imports. Overall, it 
suffers from problems nearly identical to those affecting the chemical inputs 
industry. Local market power can be very strong and service to small and medium 
farmers is relatively poor. The Ecuadorian Fertilizer Company (FERTISA) is the 
government parastatal charged with rectifying this situation. In the past, it has 
Imported simple fertilizers and mixed them to produce compound fertilizers and 
has also produced urea locally. Its production and mixing capacity would allow it, 
if functioning efficiently, to dominate the Ecuadorian fertilizer market. However, 
as of December 31, 1988, its accumulated losses were equal to 92 percent of Its total 
capital and it made no sales In 1989. Its major shareholders, the National 
Development Bank (BNF), with 65 percent of all shares, the National Finance 
Corporation (CFN), with nearly 21 percent and the MAG with nearly 6 percent, have 
to date been unable to reach agreement on a solution to FERTISA's financial 
problems. 

Fertilizer use In Ecuador appears to be low by Latin American standards. 
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Average use varies between 20 percent and 33 percent of recommended levels, 
depending on the nutrient examined. EPI (1987a) estimates that optimal fertilizer 
use on all planted area of the top 14 crops could add US$ one billion in net value. 

All motorized farm equipment and 80 percent of non-motorized farm equipment 
is imported. Although the import process is cumbersome and time consuming, any 
individual can import machinery. Nevertheless, the industry is quite concentrated. 
In terms of total value, the top five firms imported 50 percent of all machinery in 
1986 and the top 10 imported 66 percent. Concentration is significantly higher 
within sub-groups. For example, the top three firms in 1986 Imported nearly 90 
percent of all harvesters and milking equipment and 75 percent of all replacement 
parts. The National Program for Agricultural Mechanization (FRONAMEC) is the 
government's response to this highly concentrated industry structure. Operating 
out of 17 centers, 11 in the Sierra and six in the Costa, it sells machinery services 
to farmers, in direct competition with private sellers of the same services. It was 
created in 1974 and by 1985 had acquired 435 tractors and 36 harvesters, as well 
as 784 other pieces of equipment. Although the program may serve to regulate the 
price of such services within the area served by each center it suffers from a 
number of serious problems (EPT 1987b). Fundamentally, these relate to a lack of 
funds and ineffective management. By 1987, only 313 tractors and 28 harvesters 
were in working order-, the others having been damaged and not repaired, or used 
for spare parts. Given the current financial limitations of the GOE, it appears 
unlikely that sufficient funds will be allocated to repair damaged equipment, service 
functioning equipment and replace equipment which has reached the end of its 
useful life. Other problems include a personnel management system in which staff 
and workers are assigned by a government agency with little knowledge of the 
program and its needs and the lack of any systematic attempt to forecast demand 
for its services and thereby plan its activities. Unless these problems are 
addressed, PRO14AMEC will inevitably plhy a diminishing role in the provision of 
machinery services to the agricultural sector. 

This brief review of the agricultural inputs industry in Ecuador has 
highlighted at least two important facts. First, the industry is highly concentrated. 
Second, the marketing systems are rudimentary, serving larger farmers relatively 
well, while largely neglecting small and medium farmers. These facts raise difficult 
questions for price and marketing policy, which will be dealt with below. 

V. 	 An Agenda fcr Market System 
DevelCpment 

This chapter has presented a descriptive and diagnostic assessment of the 
Ecuadorian agricultural marketing system. This final section will attempt to sketch 
an agenda for market system improvement, focusing on five interrelated issues: 
(a) the general issue of subsidies, which have had major Impacts on Ecuadorian 
agriculture; (b) price policy, which with macroeconomic and regulatory policies will 
provide an important part of the incentive structure within which marketing takes 
place; (c) strategic investments in market system development, which will increase 
the efficiency and flexibility of the system, thereby enhancing the effectiveness of 
price policies; (d) market regulations; and (e) public sector support services to 
facilitate trading and contributs to the development of an efficient market system. 

This assessment began, in Chapter 0io, with a discusslo,. of the emerging 
Integrated world market and the need for Ecuador to take advantage of the very 
significant efficiency gains that this. market offers by opening its economy to it. 
At the same time, it was noted that this world market has become increasingly 
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unstable and that many countries may want to moderate the impacts of this 
instability on their domestic markets. The fundamental challenge facing Ecuadorian 
policymakers, then, is to design a system open to the world economy so as to 
exploit the efficiency gains it offers, while moderating some of the less desirable 
effects that world market Instability can generate. 

Regarding price policy, a governing principle in the recommendations to 
follow is that domestic and international markets should be utilized whenever 
possible to attain price policy goals. Tight budgets and limited analytical and 
administrative resources will make such solutions, when they are possible, far more 
cost effective than extensive government regulation of and participation in the 
market. Nevertheless, market failures mean that government will have an important
role to play in encouraging and facilitating the development of a more efficient, 
dynamic and flexible marketing system, as well as designing strategic, focused 
Interventions to sliminate or moderate specific problems. 

Suibsidies 

Subsidies have become ubiquitous in Ecuadorien agriculture. For every 
winner from these subsidies, there are also losers. Overall, they have exacted a 
high price from Ecuadorian society, in terms of both reduced output and less 
equitable distribution. At the macroeconomic level, a historically overvalued 
exchange rate has subsidized imported agricultural inputs such as fertilizers, 
pesticides and machinery, while penalizing exporters. Widespread credit subsidies 
have been captured predominantly by large farmers, while reducing the total 
supply of credit. This supply reduction has increased the cost of credit to those 
primarily small and medium farmers not enjoying access to the subsidies. Subsidies 
in the form of minimum producer prices which include a guaranteed profit have 
been captured disproportionately by large grain farmers in the Costa. ENAC grants 
storage subsidies to feed manufacturers and rice wholesalers by selling hard corn 
and rice during January through April at prices that do not cover storage costs. 
Survey data shows that the hard corn storage subsidy is captured predominantly 
by the largest manufacturers. In contrast, subsidies channelled through ENPROVIT 
and meant specifically for low-income consumers have reached a minuscule 
proportion of their target population. In short, a very clear pattern has emerged 
showing that already powerful groups are the primary benefl' iar:es of state 
subsidies. Less privileged groups not only have less access but suffer the costs 
that these subsidies impose on the entire system, in the form of inflation and 
reduced quality of government services in other, possibly more important ar'eas. 

As a general recommendation, most if not all un-targeted subsidies should be 
eliminated in Ecuadorian agriculture. It is critical that the exchange rate be 
allowed to closely track its real level. Overvaluing of this rate will continue to 
impose very large costs on the country and will seriously hamper the 
implementation of the price policy recommended below. Interest rates should move 
toward positive real levels. ENAC support prices for those crops in which it 
intervenes should not automatically cover all fixed and variable costs of production,
plus profits. Finally, ENAC purchases and sales should be at prices that allow it 
to at least recovar interest costs and depreciation on its facilities. The objective 

* of market stabilization should be clearly separated from that of favoring low-income 
producers and L.onsumers. 

As these generalized subsidies are eliminated, the government savings they 
gtenerate should be used to fund a small number of carefully designed targeted
subsidies. In this regard, ENPROVIT's role needs to be redoriented to provide a 
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small number of basic foods to a very carefully delineated target population of 
nutritionally and otherwise highly vulnerable consumers. 

Pr-ce Policy fr GraLin 

Basic grains in Ecuador have for many years receivad special attention with 
regard to price policy, for a number of reasons. First may be the importance of 
food grain prices in determining the real income and consequent nutritional status 
of poor consumers and farmers. The production, marketing and utilization of feed 
grains are also important in providing nutrients and employment to a growing 
sector of Ecuadorian society. In addition, grains' inelastic short-run demand 
schedules meL.. that shifts in supply can cause great price instability. Finally, the 
non-perishable nature of these products makes an active government policy more 
feasible than it would be, for example, in potatoes or soft corn, which share many 
of the above characteristics. 

For these and other reasons, the GOE will in all likelihood continue to 
intervene in some way in its grain markets. The objective, then, is to design a 
system that in the words of Ahmed and 9ernard (pp. 9 and 14) "...would minimize 
economic waste but preserve the elements that address fpod security and price 
support concerns arising from severe price instability."" Such a system must 
acknowledge the inescapable role of markets in allocating resources and attempt to 
modify only the more extrems results of market forces. It is therefore 
recommtrded that a "rule-based" price band policy be applied to Ecuador's basic 
grains. These would include primarily rice .nd hard corn, although the band could 
potentially be applied in different forms to wheat, barley and soybeans. 

Price bands are a well-known and increasingly popular means to stabilize 
prices of basic grains, while Illowing unimpeded market forces to set prices except 
in 'extreme" circumstances. The band consists of a price floor and a price 
ceiling. No legal sanctions of any kind are used to enforce these price limits. 
Market particioants can freely buy and sell domestically and internationally at 
whatever market clearing rice results. However, "rules of the Came" are set so 
that this eqLilibrium price will generally lie between the floor and ceiling. 

In principle, two alternative mechanisms can be util!zed to achieve this 
result. In one extreme, this can be accomplished solely through direct government 
purchases at the floor price, management of the resulting stocks and sales at the 
ceiling price. In the other extreme, the band can be applied exclusively through 
variable duties and/or subsidies on imports and/or exports, with no direct 
government participation. The variable duties arid subsidies are set so that 
importers always pay the ceiling price and exporters always receive the floor price. 
Imports are subsidized if world prices exceed the ceiling and taxed if they are 
below it. Likewise, exports are taxed if world prices exceed the floor price and 
subsidized if they are below it. In practice, some combination of the trade and 
government intervention approaches will likely be necessary to effectively defend 
the price floor and ceiling. The principal issue then involves the most desirable 
mix of the two approaches. 

The system is "rule-based" in the following sense. The announcement of 
flor and ceiling prices prior to planting establishes the price levels faurig 
importers and exporters and which trigger government purchases and sales. Once 
these prices are announced, the system becomes largely self-regulating. The 
government acts predIctably according to the buy/sell and variable levy/subsidy 
rules implied by the uand, and priva&e sector producers, traders and processors 
choose freely to buy and sell dcmestically or Intprnationally at whatever markat 
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price they face. Such a rule-based system saves very scarce administrative and 
analytical capacity and thereby improves the probability of the policy's success. 

Two cases relevant to Ecuador can be identified in which the recommended 
mix of policy instruments (direct government intervention vs. trade) differs: the 
import case and the self-sufficiency case. The import case refers to a situation in 
which a country imports significant quantities of grain every year and faces no 
significant probability of being a self-sufficient or surplus producer. This case 
currently applies very well to wheat and barley in Ecuador and could also apply 
to hard corn in the near future. The self-sufficiency case is one in which a 
country is on the edge of self-sufficiency, sometimes facing deficits and sometimes 
surpluses. Rice is currently such a crop in Ecuador and hard corn had been until 
fairly recently. Briefly, direct government participation is relatively less important
in the import case and more Important in the self-sufficiency case. In the import 
case, a price band on imports will be sufficient to roughly enforce the same price 
band on domestic prices. Nevertheless, government purchases and/or sales may 
be necessary in isolated areas, or to more closely enforce the band. In the self
sufficiency case, imports and government sales at the price ceiling and exports and 
government purchases at the price floor are both necessary. 

There are a number of requirements to ensure the success of a price band 
policy. One of the most important is a streamlined import and export process. 
Other important requirements include administrative and operational flexibility on 
the part of the government marketing agency to make and implement timely 
purchase and sale decisions; sufficient annual budgets and credit lines for the 
agency to finance its required intervention; a balanced and stable relationship 
between the level of the band and the level of world and other border prices (this 
requires a reasonably stable and realistic exchange rate); timely situation and 
outlook information on world and domestic markets; and the ability to analyze this 
information and recommend timely actions which are appropriate for the country's 
situation. 

Finaliy, certain principles must be applied in determining the floor and 
ceiling prices. These principles relate to t,ie level and width of the band, as well 
as to the ease with whirh it can be understood and applied. First, the floor price 
should not be located "too" far above the, minimum producer price which would 
rosult in the absence of State intervention. Similarly, the ceiling price should not 
be fixed "too" far below the maximum consumer price which would result without 
State intervention. 

The width of the band should be sufficient to allow "normal" seasonal price 
movements without government intervention. This movement will be closely related 
to normal trading margins and direct financial costs of storage. If seasonal price 
movements are unduly restricted, public storage will begin to replace private 
storage and the complexity and cost of the policy may reach unacceptable levels. 

In the short run, Ecuador's relatively low productivity in all the basic grains 
may necessitate a band which lies somewhat above world price levels. But in the 
longer run, as productivity is increased, the band should closely track world price 
trends. In this case and as the marketing system becomes significantly more 
efficient, flexible and outward-looking, more emphasis could placed on trade rather 
than direct government intervention as the principle regulating mechanism. With 
the band tracking world price trends, required subsidies and duties should cancel 
each other over time. Nevertheless, the possibility of large expenditures in certain 
years must be clearly understood and accepted. 

Finally, the band should be relatively simple to understand and should leave 
a margin of error for the policymakers who design and Implement it. Transparency, 
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in the ,ense of clearly and widely understood rules governing direct and indirect 
State intervention, is critical to the success of the policy. Similarly, a band which 
attempts to too closely regulate prices, thus leaving an insufficient margin of error 
to accommodate random daily, weekly and monthly price movements, will almost 
certainly fail. 

In summary, attempting to impose a very high, low, narrow, or complicated 
band, or one divorced from world market prices, will result in f.n expensive and 
unsustainable policy. By limiting its actions to the elimination of extreme rises and 
falls in prices, the government will avoid the large expenses and chronic financial 
losses that so often lead to the failure of well intentioned price policies. 

Pri e Pc),icy fc>r Other Prcdlcts 

The relatively perishable nature of potatoes, soft corn and dry beans rules 
out the type of active price policy suggested for the basic grains. In this case, 
government actions should encourage strategic investments in their marketing 
systems, to make them more efficient and adaptable, thus contributing to lower 
costs, more stable prices and fewer post-harvest losses. Administrative price 
setting should be avoided. 

Significant market concentration at the processing level in the sugar and 
oilseed markets requires that these processors be exposed to world market 
competition. All quantitative restrictions on foreign trade should be eliminated for 
raw products (sugarcane and soybeans), intermediate products (unrefined sugar, 
unrefined oil and soybean meal) and final products (refined sugar and oil). Over 
time, the access to alternative markets that this policy gives to retailers and 
farmer$ might be expected to negate the market power that processors currently 
enjoy. 

If the government desires to stabilize the prices of soybeans and soybean
by-products, then reference prices tied to world market medium-term price trends 
must be set at the factory door for both raw and final products. The system would 
closely resemble that described for rice and hard corn, with the exception that the 
reference price for the final products should be enforced solely through a free
trade, variable-levy system. Any reference price for soybeans would have to be 
backed-up with government purchasing power.

Milk and beef price controls should probably be eliminated, given the near 
impossibility of enforcing them. The GOE should instead focus its efforts on 
establishing an effective system of grades and standards and developing the 
capacity to enforce sanitary regulations. 

1 Inlputt ]Prlc!ing Poc>I :y 

The previous discussion of the agricultural input marketing system
highlighted its highly concentrated structure, its relatively rudimentary state of 
development and the failure of government intervention to solve existing problems.
The first characteristic presents the danger of prices significantly above 
competitive levels, while the second results in much better service to larger
farmers than to their small and medium neighbors. The failure of government 
efforts to improve these systems indicates that existing policies must be seriously
rethought. Both price policy and strategic market investments will thus be critical 
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elements in any approa-h to improving the performance of this system. 
The capacity of an efficient EMSEMILLAS and an efficient FERTISA to supply 

the entire Ecuadorian market (or a very large portion of it) with certified seed and 
fertilizer indicates that these industries may be natural monopolies in this country. 
If this is the case, three alternatives to the current ineffective approach could 
conceivably be used to capitalize on the ecunomies of scale this situation offers, 
while avoiding monopoly pricing: (a) a 9gcvernment monopoly could be imposed; (b) 
the sector could be privatized but subject to government price setting; or (c) the 
sector could be privatized and subjected to vigorous price competition from 
Imported materials, without government price setting. 

The current financial and administrative problems of FERTTSA and 
EMSEMILLAS and theprobability of their continuing to one degree or arnother for 
the foreseeable future, argue against government monopoly as a recommendable 
policy in this sector. The third alternative, private ownership subject only to 
import competition, may be well-suited to fertilizers. Imported fertilizers can be 
utilized in Ecuadorian agriculture without the need for adaptation to local 
conditions. This approach would probably not be successful in the seed industry, 
since imported seed generally needs to be adapted to local conditions prior to use. 
Thus, if EMSEMILLAS is to be privatized, there seems little choice but to subject 
it to government price setting. These prices must be based on cost of production 
studies as well as some international standard of efficiency. 

The chemical industry, though clearly not a natural monopoly, does show 
signs of market concentration. Therefore, the third alternative above should be 
aggressively pursued. But in both this case and that of fertilizers, a free import 
policy will not create effective competition for existing importers unless local farmer 
organizations and other cooperative institutions have unhindered access to 
imported products. This will require not just new laws or executive decrees but 
streamlining of the bureaucratic import process, increased managerial capability 
within these organizations, training in the intricacies of the import process and 
innovative institutional arrangements to channel credit to these organizations, many 
of whom are not allowed under current law to receive credit. If these problems can 
be successfully addressed, the third option could effectively correct the distorted 
prices which can result from the structural failures in the Ecuadorian market. But 
if the condition of farmer organizations and other cooperative organizations remains 
in its current state, pricing problems will probably continue to exist in these 
industries. 

Public Sector 

During the 1970s and early 1980s the Ecuadorian government was able to 
make substantial investments in a highway network that has facilitated the 
development of P more integrated national market for food and agricultural 
commodities. The depressed economic conditions since 1982 have greatly reduced 
the financial abi! y of the government 'LO maintain the existing highway system and 
to extend and i )rove roads serving rural communities. It is clear that further 
exploitation of ie agricultural potential in the Costa, Sierra and eventually the 
Oriente could je accelerated by strategic investments in the road system. 
Additionally, export enterprises will need improved seaport and airport facilities 
If they are to compete internationally) especially in perishable commodities. Some 
combination of user fees, domestic taxes and long-term international loans will be 
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needed to finance these infrastructure investments. At the regional and local levels 
investments in electricity generation and distribution and water systems will also 
be necessary for the developmint of new and expanded agricultural processing 
industries3. 

As indicated above, the rapid growth of the larger cities has stressed the 
traditioni system of food wholesaling, especially for perishable commodities. The 
planning and construction of new wholesale market facilities to serve the larger 
cities could contriute to lowering marketing costs through improved logistics and 
greater transparency of the price formation process. Improved market facilities 
in smaller towns which link rural areas and urban centers will also be important 
if the efficiency of the entire system is to be improved. However, the experience 
in other Latin American countries should be assessed in the process of designing 
and planning the operational characteristics of these markets. These are long
term investments that need to be carefully planned in the context of rapidly
growing urban, suburban and rural areas and related technical and institutional 
changes in food production and distribution. 

Other strategic investments are being ilade in slaughterhouses operated by 
municipalities. The deplorable sanitary conditions in existing slaughter plants 
should corrected and clandestine, unsupervised slaughter eliminated. However, 
over the longer run there shculd be greater support for the entry of privately
owned slaughter plants along with n,,ore effective government supervision of them. 

Government ownership and operation of grain storage and handling facilities 
became an area of controversy during the mid 1980s when political leaders initiated 
efforts to reduce direct governmert intervention in markets. The policy debate 
continues on this issue. Meanwhile, existing government owned grain storage 
facilities are operated by insufficiently trained technicians and lack the 
maintenance necessary to function efficiently. Alternative courses of action are 
to upgrade government facilities and staff, transfer the ownership and operation 
of the facilities co the private sector, or lease the facilities to the private sector 
on z long term basis. In the latter two cases ENAC could Intervene in grain 
markets simply by purchasing and selling warehouse receipts and maintaining 
reserve 3tocks in privately operated storage .K'L- This would greatly increase 
the efficiency uf government inIervention, n terms of the cost required to obtain 
a given level of price stability. 

Private Sector 

Over the medium to long-term there needs to be substantial private sector 
investment in facilities and equipment for cleaning and drying, transporng, 
storing, processing and distributing agricultural commodities for both domestic and 
export markets. The eccnomic feasibility of domestic industries producing simple 
product-handling and processing equipment should be assessed. The production 
and servicing of refrigeration and transportation equipm nt should be advanced 
through applied research, training, technical assistance ,tnd investment credit. 
Such research will be especially important in the meat and fluid milk subsectors, 
which lack sufficient refrigeration capacity and suffer from relatively poor quality 
l: rod ucts. 

Market regulations can facilitate trading and contribute to the development 
of efficient market systems. However, regulations can also serve as barriers to the 
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exploitation of new economic opportunities. This is likely to be the case when 
regulations become obsolete due to changing technologies and business practices, 
or when unrealistic rules and standards have b3en established at the outset. 

There are always laws, regulations or informal rules that structure the 
incentives confrontinS market participants and place limitations on their behavior. 
Only the more common and fundamental market regulations that apply to the 
Ecuadorian agricultural marketing system are discussed below. 

Ecuador has made considerable progress in establishing standard weights
and measures but enforcement capabilities are limited. Hence, there are 
opportunities for fraudulent behavior by retailers, traders, processors and farmers. 
Quality standards on agricultural inputs (seeds, fertilizer, pesticides and feed) are 
not well developed and the standards that do exist are infrequently enforced. The 
Ecuadorian Institute of Grades and Standards (INEN) has Issued quality standards 
for more then 1,500 processed food products but much remains to be done to extend 
this effort and to focus attention on problems with processed foccs where consumer 
health may be compromised. 

The specific areas of concern which are being addressed by INEN are the 
following: (a) lack of sanitation in food processing that results in th,' transmission 
of toxic pathogens to consumers; (b) fraudulent labeling regar.jirg ingredients,
nutritional content and net weights; and (c) chemical residues in food from 
pesticide dpplication at the farm level and chemical additives used in food 
processing. 

The concern over chemical contamination of the food supply has become an 
international issue. In Ecuador and other developing countries there is increasing
evidence that excessive application of chemicals by farmers is contributing to 
significant health risks for consumers. These risks may be greater, than those in 
more developed countries where there is a higher level of technical knowledge and 
more strictly enforced regulations on chemical use. Furthermore, exports of fresh 
fruits and vegetables are being subjected to more stringent inspection upon arrival 
in foreign markets such as th , United States, Europe and Japan. 

Descriptive quality grades for raw agricultural commodities are beginning to 
emerge along with an expanding market information system. The widespread use 
of "grading criteria" in the pricing of commodities is badly needed to provide
economic incentives for improving product quality. However, care must be taken 
to develop and i-omote the acceptance of realistic grades and standards without 
requiring mandatory use throughout the private trading system.

There are few that would deny that the government has important regulatory 
functions in the development of efficient and equitable food systems. In Ecuador,
there is a strong disposition towards the "control" of private trading. This hes 
resulted in increased risks and costs to private sector entrepreneurs and has not 
contributed in any significant way to the achievement of the GOE's stated 
development goals. Hence, a general recommendation is that government policy
maker3 and administrators be sensitive to the societal cost of regulations that may
have laudable objectives but negative effects on the food industry. Consultations 
with industry representatives and technically qualified personnel from research 
institutes can and should be part of the regulatory process. 

PuAblic: Sacitcor SuAport Sarvic:e 

In addition to creating a flexible regulatory anvironrnent which allows 
markets to function effictively, the GOE must provide direct market support 
services to actively improve market performance. 
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Market Information Systems 

Over the past several years the agricultural statistics and market information 
service within the MAG has had a very limited ability to produce and disseminate 
reliable and timely estimates of crop and livestock production, storage stocks and 
current market price information. Several other government agencies have made 
Independent estimates of agricultural production and marketing statistics. The 
result has been incomplete, inconsistent and often conflicting data sets which fail 
to provide the Information needed to support sound administrative dc-.cisions by 
government and well-informed production and marketing decisions in the private 
sector.
 

The crucial importance of improving the Ecuadorian agricultural statistics 
and market information system was recognized in the design of the Agricultural 
Sector Reorientation Project, sponsored by the U.S Agency for International 
Development (USAID). A major objective of the project has been to strengthen the 
technical capabilities of two agencies, the National Institute of Statistics and Census 
(INEC) and the MAG, in order to develop a more coordinated national agricultural 
information system. The activities that have been supported include: (a) an 
expanded market news service; (b) a crop and livestock reporting service; (c)
agroclimatic data collection and analysis for use in crop production forecasts; and 
(d) a computerized data management system. 

The market news service now has regular reporting from 26 market centers 
:j\ering some 60 commodities (MAG 1988; Abt Associates). Prices and related market 
information are disseminated daily. Weekly printed reports were given limited 
distribution until the end of 1989, when insufficient funding forced the suspension 
of even this limited distribution. As of April, 1990, distribution had not been 
renewed. Personnel have been partially trained and a mnrket information office 
has been organized within the MAG. Much additional work i-, needed to improve the 
quality of the information through the use of generr lly accepted grades and 
standards. Quantity data would also be extremely useful to enable a better 
understanding of how the different markets function. Finally, the usefulness of 
market information could be substantially increased with carefully prepared 
commodity market analyses. These; analyses might include periodic "outlook 
reports", i.e., assessments of forces that .till affect market supplies and prices in 
the future. 

Much remains to be done to impiove crop and livestock production estimates. 
An "area frame sample" is being used to estimate crop production. Yield 
forecasting is being attempted and will be assisted by tne on-going agroclimatic 
data collection and analysis. 

An important constraint facing all these efforts has been the difficulty of 
coordinating activities between INEC and MAG and i,.obtaining adequate long-term 
funding support from the GOE to maintain a trained staff and the necessary 
facilities 'Abt Associetes). An additional constraint is the negativ, pu'.lic sector 
attltude toward the privsltA sector and especially toward processors and traders. 
Distrust of government also exists within the private sector and reduces their 
willingness to share data with publicly-sponsored market information services. It 
will take considerable time and demonstrated objectivity in the gathering and use 
of market data before this distrust can be overcome. 

Marketing Credit and Financial Institutions 

Special lines of subsidized credit have been allocated to agricultural 
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production and to a limited extent to processing operations. The Central Bank of 
Ecuador (BCE) has also channeled subsidized credit through the BNF to finance 
commodity inventories held by the public agencies, ENAC and ENPROVIT. However, 
there has been very little credit for medium and long-term private sector 
investments in marketing facilities and equipment. Commercial banks have been the 
primary source of short-term credit to finance inventories held by agricultural 
commodity processors and wholesalers. Small traders and many processors must 
depend to a great extent on their own funds and ',arious schemes for deferring 
payments for products purchased from farmers or other traders. Rice millers 
depend to a large extent on cash advances from large wholesalers. The 
concentration of capital in relatively few wholesalers' hands may Inhibit effective 
competition at this level. Thus, limited access to credit has continued to constrain 
the development of a more modern, cost effective marketing system (see Chapter 
9 for more detail). 

Research and Extension 

The agricultural research and extension programs carried out by INIAP and 
the Foundation for Agricujltural Development (FUNDAGRO) are directed almost 
entirely toward production technology. Marketing problems re not being seriously 
addressed by these institutions. This is an issue that deserves priority attention 
as a means to facilitate better economic adjustment between agricultural production 
and market opportunities. Applied research and extension should provide decision 
support to farmers, private sector intermediaries and public sector administrators. 
Poorly-informed decisions contribute to market failures, missed opportunities and 
inefficient allocation of resources. 

It is particularly important that an institutional capability be established to 
improve post-harvest handling and processing of agricultural commodities. This 
capability could contribute to a reduction of product losses and expand the 
potential for the aelivery of higher quality products to domestic and export 
markets. Success in promoting the export marketing of non-traditional, perishable 
commodities can only be achieved through a demonstrated capability to supply a 
dependable volume of high-quality merchandise. The development of post-harvest
technologies and effective institutional arrangements will require close cooperation 
between the public and private sector. All of this will take time and can only occur 
with a major investment in human resources. 

Education and Training 

The lack of trained personnel is a serious constraint to the development of 
a more efficient and progressive system of agricultural marketing in Ecuador. 
Training is needed at different levels. At the operational level, there is a need to 
train people to operate more modern systems of product handling, storage, 
processing and distribution. Specialized training is also needed in food processing,
wholesaling and retailing. More comprehensive academic training is needed to 
prepare managers, administrators analysts and planners for leadership pos;tions
in both the public and private sectors of the agricultural marketing system. At the 
present time, relatively little is being done in Ecuador to meet these needs. 

The project paper for th , USAID-sponsored Agricultural Sector Reorientation 
Project called attention to the almost complete lack of professionals trained in the 
field of agricultural economics. Provisions were made in the project for six 
scholarships for graduate study in the United States, with special emphasis on 
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agricultural marketing and policy. Durin, the first three years of project 
implementation, five scholarships have been awarded and three of the recipients 
have now returned to Ecuador. Meanwhile, the experience of the MAG and the 
Agricultural Policy Institute (IDEA) in arranging contract studies has verified the 
extreme shortage of qualified professionals to carry out high quality, applied 
marketing and policy analyses. IDEA has begun organizing agricultural economics 
courses at a local university and i,: committed to work with the university toward 
the development of a comprehensive agricultural economics curriculum. However, 
this effort will likely not be successful without the support of a long-term, donor
assisted program. This program should include further graduate training of 
qual.fled students and existing faculty and be supplemented with In-service 
training of public sector personnel. In addition, extenson education should be 
undertaken to address the marketing problems facing private sector groups. 

VI. A Conc1 udill ng Statemeint 

The Ecuadorian agricultural marketing system has played a key role in the 
country's overall economic development by adding value to farm production and by
providing employment to a broad cross-section of society. As population growth 
and rapid urbanization proceed and as per capita income begins once again to 
grow, this system will play an increasingly important role in the development 
process. The efficiency and progressiveness of the systemy will determine whether 
it impedes or facilitates this proces's. 

The agricultural marketing system has been subject to a great deal of stress 
over the Dast twenty years. In general, it has responded positively to the growing 
demands placed upon it and has in the process contributed to the formation of a 
nationally integrated agricultural market. 

Nevertheless, this system continues to be affected by a number of problems. 
Foremost among these might be public attitudes towards private sector marketing 
agents and activties. As indicated in earlier sections, a persistent and deeply
embedded bias against private marketing agents has resulted in widespread 
government attempts either to replace these agents with public ones, or to rigidly 
control their activities. One result of this bias has been insufficient public and 
private investment in the creation of a more efficient and progressive marketing 
system. 

This chapter proposes an alternative approach which can best be summarized 
as "helping markets work." Such an approach stands in contrast to both the 
government's deep mistrust of markets and to the idea that markets must be simply
"allowed to work." It is based on an appreciation for the tremendous efficiency of 
markets in aliocating resources to their most productive uses. But it also 
recognizes that market system performance is directly determined by the legal 
framework within which it operates, the availability of information, the level and 
distribution of human and physical capital, the ease o[n entr y and the performance 
of each of the individual markets within the system. The government can and 
must play a more proactive role in helping create an environment within which 
markets can function efficiently and equitably. This will require the design of 
mote neutral and outward-oriented macroeconomic policies, sectoral price policies 
which reduce government intervention and clarify the conditions under which and 
the specific manner in which it will occur, and improved market regulations which 
contribute to rather than impede efficient market performance. These reforms must 
be accompanied by strategic investments in marketinq infrastructure, support 
services and training to incruase the private sector's ability to respond positively 
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to the improved policy environment. 
Finally, even efficient markets will riot meet the needs of all members of 

society. Cost-efficient, targeted interventions must be designed to protect the 
nutritlonal status of the most vulnerable population groups. In the long-run, 
emphasis must be continually placed on providing viable economic opportunities to 
these groups, so that they may more fully participate in the dowelopment process. 
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NOTES
 

1. D,- rived demand for feed grains, driven by increased demand for meat products, 
generally increases rapidly (Vocke, 1989). 

2. Space, form, and time utility are basic concepts in marketing analysis. They
refer, respectively, to the locational value of a product, the value added through
processing (drying, cleaning, milling, etc.) and the product's temporal value, e.g.,
the value of having available for consumption in March, a product which was 
produced in July. 

3. This occurs principally in Manabi province, where the arid climate permits 
leaving corn on the stalk to dry. Farmers "store" corn in this way, often 
temporarily suspending its harvest during the coffee harvest. 

4. These relative proportions are especially variable in hard corn, due to the 
substitutabi;ity in production between this crop and soyboans during the dry 
season. Relative price policy between the two crops thus has very significant
effects on the production of each crop. Erratic policies have in the past seriously 
disrupted the hard corn market. 

5. Nevertheless, these farmers are not as large as the largest soybean farmers. 
The largest 5 percent of hard corn farmers averaged only 71 total hectares with 
A hectares in corn. In contrast, the largest 24 percent of soybean farmers 

averaged 237 total hectares, with 162 in soybeans. 

6. Macroeconomic policies have had very significant indirect effects. See Chapter 
2 for a general overview and Scobie and Jardine (1988a, 1988b, and 1989) for 
detailed dis-;ussion of these policies. 

7. ENAC did not intervene in hard corn and rice markets until 1974. An official 
producer price for soybeans was not set until 1983 and ENAC did not intervene 
u.ntll 1984. 

8. Payment at the official price implied very steep losses during February through
8pril, since the market price exceeded the official price by more than 100 percent 
at that time. During the winter harvest, seizures caused smaller losses. Although 
i.he volume of seized grain was relatively minor in both instances, these actions can 
cause great uncertainty in the market. Based o,, discussions with traders and 
government price reporters, there is reason to believe that, in times of shortage, 
buch actions induce them to withhold grain from the market, rather than release 
grain to it. The conventional wisdom in Ecuador is the opposite, i.e., that seizures 
will cause existing grain to flow more quickly to the market. 

9. It is Interesting to note that, of the predominaotly large sovean farmcTs who 
made their largest sale to ENAC or soybean crushers in 1987, 25 percent also chose 
to sell a smaller volume to local traders. The reason for this sale was to take 
advantage of the traders' immediate cash payment (Tschirley 1988a). 

10. The Four Firm Concentration Ratio (CR4), which indicates the percentage of a 
market's total production under the control of the four largest firms, is a widely 
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used measure of industry concentration. According to Marion (1985), the CR4 can 
be divided as follows: 

CR4 > 65 Highly concentrated oligopoly 
50 _<CR4 < 65 Oligopoly of high-medium concentration, 
35 < CR4 < 50 Oligopoly of low concentration, and 
CR4 < 35 Unconcentrated market 

11. Hard corn and sorghum are direct substitutes in the production of balanced 
feed for poultry. 

12. See Tschirley (1989a) for more information on this issue. 

13. See Chapter Six for more detail on production trends over the past 25 years. 

14. All calculations are done in milled rice equivalents. Thus, the calculated 
margin covers only the cost of drying, cleaning, and milling. It does not cover the 
weight loss which occurs during these processes. 

15. Ahmed and Bernard provide a helpful and concise discussion of the economic 
justifications for grain price stabilization policies. See also Timmer, and Streeten 
for excellent discussions of, as Timmer phrases It in the subtitle to his work, "the 
scope and limits of price policy." 

16. Variations on the basic price band approach to price stabilization have been 
utilized in Indonesia, Kenya, and Chile, among other countries. Research on the 
approach has been carried out in Costa Rica, Honduras, Belize, Peru, and Southern 
Africa. See Ahmed and Bernard; Pinckney; Edwards and Ducci; Paz-Caferatta and 
Escobal; and Rebolar for more information. 

17. For a detailed discussion of the recommended mix of policy instruments in each 
of these cases, see Tschirley, Ramos and Hugo. 

"18. The National Federation of Small Traders and Retailers (FENACOMI), a national 
association of 800,000 small retailers, could eventually be the primary importer of 
vegetable oil and sugar, though it is not currently capable of filling this role. 
SUPERMAXI, the largest modern supermarket chain, is currently capable of such 
imports. AFABA, the largest feed manufacturers' organization, has the existing
capacity to import soybean meal. The attitudes of producers will have to be 
significantly changed to encourage an outward-oriented strategy. 

19. Too, the demonstrated spatial integration of Costa grain markets means that 
such an approach would do a fairly good job of defending the price floor (adjusted 
for transport costs) country-wide. 

20. For example, an inefficient domestic capital market can greatly reduce 
competition in domestic commodity markets. 
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CREDIT
 

AND 

CREDIT POLICIES
 

HUGO RAMOS AND LINDON ROBISON
 

I. In-trodcuctio~n 

This chapter analyzes agricultural credit and credit policies. The goal is to 
explain how these have influenced the development of Ecuador's agricultural sector. 
Since agricultural credit and credit policy are the major themes, they are first 
defined. Credit is the ability to borrow. Thus credit is a reserve or a resource 
that can be exchanged for loans or maintained as a reserve to be used when 
needed. The amount of credit available to an individual borrower depends on 
lenders having funds to lend and borrowers having demonstrated they are 
trustworthy. Loans then are not credit but what is exchanged for credit. 

Credit is important in agricultural development because all Investments in 
agriculture require an initial commitment of funds in return for expected future 
profits. As a result, there will be a lapse between the time funds are committed to 
the investment and when the investment generates the income necessary to repay
the costs of the Investment. Few firms have the liquid funds (cash and legal 
Instruments easily converted to cash) necessary to pay for Investments Initially and 
therefore will need credit to invest. Unless there Is a well-functioning credit 
system that provides loan funds on a timely basis and at a reasonable cost, 
investments and resulting increased productivity will be reduced and economic 
development retarded. 

Ecuador's agricultural credit policy consists of the private and public terms 
and conditions under which savers save and borrowers borrow and how these terms 
are enforced In Ecuador's agricultural sector. 

These policies are important in agricultural development because they
influence the access to and cost of loan funds. This, in turn, helps determine 
which firms will make the Investments required to produce, process and distribute 
agricultural products. Those firms with adequate access to credit will have 
significant advantages over firms without such access. Thus, the organization of 
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the agricultural sector will be influenced by agricultural credit policies. 
Agricultural credit policies also affect consumers because the organization of 
production helps to determine the price and availability of food products. 

The evidence presented in this chapter supports the conclusion that the 
policy of administered and subsidized Interest rates has created a condition of 
excess demand for agricultural loans. This condition, in turn, has resulted in non
market allocations of loan funds through processes that are dominated by the 
Interests of large and well-to-do farmers who divert loans from their most 
productive use in agriculture. Thus, subsidized interest loan programs have 
largely benefitted the large, well-to-do farmers who already have adequate credit 
and other subsidies such as import tax exemptions for some agricultural inputs, 
support prices for their products and subsidized inputs made available through 
parastatal s. 

This chapter also concludes that the policy of charging below-market interest 
rates on loans has decreased total investments in agriculture. Subsidized interest 
rates for loans leads to below market rates of interest on savings. This, in turn, 
discourages savers from depositing funds with banks which would allow them to 
increase their loans and therefore to Increase Investments. Evidence is that 
National Development Bank (BNF) loan funds supplied from loan repayments and 
deposits has decreased as a result of the subsidized interest rate policy. 

A further consequence of the policy of subsidized interest rates is that the 
BNF, a major source of loan funds to the agricultural sector, is being decapitalized. 
Allowing borrowers to repay with Sucres that are worth less than those borrowed 
Is a policy that cannot long be sustained. In the past this policy has been 
supported by foreign loans and direct government subsidies to recapitaliz' the 
BNF. The evidence is that this source of support will likely be diminished In the 
future. 

Finally, this chapter concludes that macroeconomic policies leading to 
inflation have reduced long term investments in agriculture. This Is a consequence 
of the liquidity problem accompanying inflation. An Inflationary economy creates 
capital gains on investments; long term investments earn capital gains at a higher 
rate than shorter term Investments, other things equal (Barry and Robison). An 
inflationary economy also increases interest rates on loans that are used to fund 
investments. But capital gains are not in the liquid form needed to pay for the 
higher loan payments caused by the higher interest rates. The result Is a liquidity 
problem that is most severe for long term investments. As a consequence, more 
liquid, short term investments are more likely during an inflationary period. 

The rest of this chapter is organized as follows. Section II provides a brief 
description and history of Ecuador's agricultural credit policies. Section III 
describes Ecuador's agricultural credit system, including both private financial 
intermediaries and public financial organizations. Section IV analyzes the 
agricultural credit policy of administered rather than market determined Interest 
rates for borrowers and savers. Section V reviews the influence of an inflationary 
macroeconomic policy on agricultural credit. Finally, Section VI presents the 
conclusions and recommendations for changing Ecuador's agricultural credit policies 
to improve the productivity of and to increase the amount of agricultural sector 
investments. 

II. Ecuadcr's Credit S upply PclIcy 

This Section has three parts. -The first describes the role of the Central 
Bank of Ecuador in determining the amount of loanable funds available for the 
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agricultural sector. The second part reviews the terms and conditions under which 
loan funds are made available to agriculture. Finally, the third part describes the 
relationship between credit policies, macroeconomic policies and inflation. 

The CenirAtxJ. Dank of Ecujador- anid Agzicutuliai
 
Lo Lr U'tmr.d -f
 

The main source of loanable funds for lenders--banks and other financial 
!nstitutions--serving the agricultural sector is the Central Bank of Ecuador (BCE). 
Sour.es of BCE funds are described next. 

Sources of BCE Funds 

There are four major sources of BCE funds: the Government of Ecuador's 
(GOE) budget allocations, foreign loans, contributions of Ecuadorian private banks 
and other financial organizations, and sale of bonds In the national capital markets. 
The GOE's budget allocations increased rapidly during the petroleum boom but 
diminished during the 1980s. Foreign lenders and donors to Ecuador's agricultural 
sector include the International Bank for Reconstruction and Development (World
Batik), the Inter-American Development Bank (IDB), regional organizations such as 
T.he Andean Finance Corporation (CAF) and foreign private banks. Funds from 
foreign lenders and donors increased during the 1970s but began to shrink after 
the 1992 financial crisis. BCE funds obtained from private financial organizations 
in Ecuador are basically BCE stock purchases and private bank deposits. 

How The BCE Provides Money and Credit 

The BCE influences the supply of money In Ecuador through its sale 
(purchase) of bonds. Both the GOE and private financial institutions issue bonds 
which the public is supposed to purchase. In practice, these bonds have been 
purchased by the BCE and have never been sold in the national capital market. 
The BCE could sell these bonds in the stock market should It need to withdraw 
money from the economy, or it could buy them whenever the economy needed cash. 
Currently (1990) the bonds are not being sold privately because the yield on them 
is well below the inflation rate and the BCE is unwilling to discount them enough 
to make them attractive to private Investors. 

The BCE provides credit through its rediscount operations. It also supplies 
credit by offering direct loans and advances, issuing bankers acceptances and 
providing emergency loans. 

cinanci-l intermediaries participating in BCE's rediscount operations act In 
some ways like a loan officer making loans on behalf of the BCE. They first grant 
a loan to a borrower. Then the note associated with this loan is submitted to the 
BCE which lends to the financial intermediary a percentage (usually 80 percent) of 
the original loan. The interest rate tUe BCE charges the bank Is called the 
rediscount rate. Banks are allowed to add a margin (spread) to this rate which Is 
supposed to cover the bank's cost of administering the loan. The rediscount rate 
plus the margin is the interest rate paid by borrowers who obtain loans from the 
financial intermediaries serviced by the BCE. By adjusting this spread, the BCE 
influences the amount of money borrowed from it and hence the amount lenders are 
willing to lend. 

The BCE offers direct loans to banks, finance companies and private firms 
to finance specific programs or projects. Examples of this type of operation are 
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BNF advances used to finance the Marketing and Storage National Enterprise's 
(ENAC) intervention in the grains market. 

Bankers acceptances are BCE operations by which financial Institutions are 
able to rediscount their loans to private traders and especially to exporters of 
agricultural products.

Finally, emergency loans are made by the BCE to Institutions unable to meet 
the legal reserve requirement. 

BCE Lines of Credit 

Another way the BCE provides credit Is through its established credit lines 
which are accessed mainly through rediscount operations. The Financial Funds 
Mechanism (FFM) and the Marketing Line of credit (Regulacl6n 696) are the BCE's 
most important agricultural lines of credit. The FFM was created at BCE in 1972 to 
channel the large flow of oil revenues and funds from domestic and foreign 
resources to the various sectors of the economy. The FFM organizes the loan funds 
into five basic categories: the agricultural and livestock fund, the industry and 
artisan fund, the integrated development projects fund, the export promotion fund 
(FOPEX) and the external resources fund. Another special fund known as the 
Regulacl6n 696 Is available to finance marketin- activities. 

Users of BCE Funds 

The single most important user of BCE's agricultural funds Is the BNF. 
During the 1980-1988 period the BNF has financed, on average, about 41 percent
of its total loan portfolio with BCE resources. Another Important group of users 
of BCE agricultural funds Is the private banks which have the obligation of 
building their loan portfolio with at least 10 percent of agricultural loans. Finally,
the private financial companies and the National Finance Corporation (CFN) are 
major users of the BCE funds, especially throu,Ih the BCE rediscount operatiors. 

Admw:Linist-ered CjreditL1 Policies~a
 

Ecuador's credit policies are administered rather than market determined. 
That is, interest rates on loans, reserve requirements and distribution of loans are 
the result of government policies and associated administrative decisions rather 
than a response to market forces. 

Determining Credit Policies 

The loan policies of the BCE are established by the Monetary Board. The 
Monetary Board includes representatives from the Presidency, the Ministries, the 
agricultural sector, industry, chambers of artisans and small Industry and 
chambers of commerce. The board prepares its annual budget and loan policies In 
coordination with and in support of the National Development Council's (CONADE) 
development plan. 

Once the Monetary Board has decided on its allocation of loan funds the BCE 
implements its plan. The BCE operates basically by making credit lines available 
to the financial institutions. Most credit lines are defined by the Monetary Board 
as preferential and are offered at subsidized interest rates. 
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Interest Rate Discrimination 

The Monetary Board discriminates among their preferential credit lines. For 
example, in 1984 the BCE advance and rediscount rates were set at 11 percent for 
the Fund for Marginal Rural Development (FODERUMA), 13 percent for the BNF and
18 percent for private banks. By mid-1989 the rates had risen to 18 percent for 
FODERUMA, 27 percent for BNF and 31 percent for private banks. 

In addition to interest rate discrimination among financial institutions, the 
Monetary Board sets the margin between what It charges participating financial 
institutions and what they can charge their borrowers. By the middle of 1989, BNF 
was allowed to charge a margin of five points, placing an upper limit on the loan 
rate they offered borrowers of 32 percent. Meanwhile the margin for private banKs 
was seven points, allowing them to set a maximum rate of 39 percent.

Private banks, and to a lesser extent the BNF, currently can provide loans 
to the agricultural sector from privately supplied funds at market determined rates. 
However, these so-called "market" rates are not completely free sincG the Monetary
Board limits the rate to 15 percentage points over a "reference rate" estimated and 
published by the BCE. The reference rate is calculated as the average rate paid
by banks on savings and 90-day certificates of deposit. Financial companies are 
allowed to charge 17 percentage points over the reference rate but they are not 
allowed to receive monetary deposits.

The rates paid on savings and 90-day certificates of deposit are determined 
competitively. By mid 1989, the average deposit rate was about 36 percent, setting
the private bank loan rates at about 53 percent. 

Reserve Requirement Discrimination 

Another, way BCE discriminates among lenders by is by requiring different 
levels of reserve. Since the late 1970s, the legal reserve rate for the BNF has been 
set at 10 percent. Meanwhile this rate has varied for the private banks. In 1984 
this rate for private banks was 22 percent; by mid 1989 it had increased to 31 
percent. In February of 1988 the reserve requirement reached a peak of 37 as the 
BCE tried to restrict the money supply and to reduce inflation. Despite offorts to 
restrict the money supply with increased reserve requirements on private banks,
Ecuador's money supply tripled from 1984 to 1988 and from December 1988 to 
September 1989 increased 16 percent (BCE). 

Distribution of Loanable Funds 

BCE's allocation of loanable funds discriminates against the private financial 
sector in favor of the BNF. In 1980 BNF use of BCE credit lines represented 15 
percent of the total credit available at BCE and private banks utilization 
represented 28 percent; by mid 1989 the shares were 22 percent for the BNF and 
16 percent for, private banks. Private banks claim that the margin between the 
loan rate they are allowed to charge their borrowers and the rediscount rate paid
to BCE does not cover their costs. Thus, they cannot justify fully utilizing BCE 
credit lines. On the other hand, BNF is becoming more and more dependent on BCE 
funds, as well as on foreign loans, because of its continuing decapitalization and 
its Inability to attract private savings and monetary deposits. 
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III. Fina ncial Intermediaries 

Financial intermediaries are firms whose main activity Is obtaining funds and 
providing loans. Examples of financial intermediaries include private banks, private 
finance companies, credit unions and savings cooperatives. In addition, informal 
lenders provide important financial Intermediation services to the agricultural 
sector even though they cannot be classified as financial intermediaries per se. 
This Section discusses the most important public and private financial 
intermediariAs and other organizations that supply loans to agriculture. For each 
organization this section presents a brief history, purpose, source of loanable 
funds, the unique credit policies under which it operates, the clients It serves and 
the interest rate it charges. 

]Pu-ibl iL 1r1irc.:Ln L3iL IanjBtt ci 

BNF 

The BNF was created as the Mortgage Bank (Banco Hipotecaro) during the 
1926-1933 progressive banking years. In 1947 the Mortgage Bank was reorganized 
and transformed into the BNF banking system. According to the law that created 
it (Ley Org9nica), the bank's main purpose is to help medium and small farmers and 
producers to increase production and improve productivity. Since Its creation, the 
BNF ha- constantly expanded its operations, especially during the 1970s when oil 
revenues significantly increased the amount of loanable funds in Ecuador's financial 
system. 

The BNF is the single most important institutional source of credit for the 
agricultural sector (Figure 9.1). During the 1980s it provided, on average, 36 
percent of the funds used in the agricultural sector. The loans provided by the 
BNF have been funded mainly by the BCE through the FFM, the development bonds 
and the marketing fund programs. The use of the FFM by the BNF has been 
facilitated by its extensive infrastructure (72 bank offices) and the location of Its 
operating offices in cities and towns not served by commercial banks. 

The monetary deposits of public institutions were a significant source of 
funds for the BNF until 1980, when the government changed the regulations. The 
changes In the regulations obliged public agencies and institutions to transfer all 
disposable funds held as deposits in the BNF to the National Treasury Account 
opened at the SCE. Since the public funds deposited in its branches by municipall.
ties, provincial councils and other public institutions were used to provide loans, 
they could not be immediately recalled for deposit at the BCE. The process of 
transferring public funds to the National Treasury Account destabilized the BNF 
during the transition period. The BNF could not repay part of its rediscounts to 
the BCE requiring it to negotiate two debt consolidations. 

The savings rate offered by the BNF has not been sufficient to attract 
private depositors and savers. The interest rate paid on savings deposits at the 
BNF is at least two points below the rate offered by commercial banks and savings 
and loans .assocl-itionsand at least 25 percent below the rate offered on certificates 
of deposit. As a consequence, not only savers have been discouraged from saving 
at BNF but also borrowers obtaining BNF loans frequently deposit their loan funds 
in commercial banks. There they also receive better financial intermediation 
services and their deposits can be used to leverage private bank loans. 

Another important source of funds for the BNF are foreljn loans contracted 
directly with multinational financial institutions. Among the lenders, the IDB and 
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the World Bank have been the most important suppliers of financial resources. This 
source of funds is becoming more and more important as other sources, mainly 
monetary deposits and savings, are rapidly diminishing due to the low savings and 
term deposit rates paid by BNF. 

The BNF offers basically two types of loans: the training loan and the 
banking loan. Training loans are designed to help exclusively small borrowers by 
providing them technical assistance and funds at lower interest rates than charged 
on banking loans. Banking loans are directed to borrowers who graduated from the 
training loan program and need no more technical assistance and who are supposed 
to be able to pay for technical services. Historically, the banking division portfolio 
has been larger than the training division portfolio. BNF's category of bank loans 
are treated much like any commercial loan in a private bank, except that the 
interest rate is lower than in commercial banks. 

To obtain BNF loan funds, borrowers must meet a cumbersome set of 
requirements. One of the requirements is the certification of land ownership. This 
turns out to be one of the BNF's most restrictive requirements for small farmers. 
In addition to a deed, title of land ownership, or a certificate of legal possession, 
there are other requirements that are especially difficult for small farmers to meet. 
One of these is the identification card issued by the Centro Agricola certifying the=t 
the borrower is a farmer. 

Meeting these requirements are costly for the farmers and when only small 
amounts of loan funds are involved, the benefits of the loan do not justify the high 
transactions cost involved. 

CFN
 

The CFN was created In 1953 primarily to serve the small Industry and 
artisan sectors of the economy. Later on, CFN's purpose was expanded to include 
the financing of non-traditional agricultural export products. 

As with other financial companies, the CFN is not allowed to receive deposits. 
Therefore, its sources of funds are limited to loans from multinational lending 
organizations and the central government, through financial allocations of funds 
managed by the BCE. 

Within the CFN there is a special credit program called the Small Industry 
and Artisan Fund program (FOPINAR). This program is Important to the 
agricultural sector because it supports agro-industrial Investments such as 
processing equipment and storage. 

The Export Promotion Fund Program (FOPEX) is another special program of 
CFN. This program is funded by rediscounts from the BCE and by direct loans 
from foreign governments and agencies. This program finances the export of non
traditional agricultural products such as flowers, shrimp, exotic fruits and 
vegetables. The interest rates charged by the CFN, like those charged by the 
BNF, are set by the Monetary Board. Investment loans carry a lower interest rate 
than short term loans such as those for shipping expenses. The average term for 
short term loans is 180 days and the maximum term is two years. The term for long 
term loans ranges from five to twelve years, including a grace period varying from 
two to four years. 

CFN loans, like those of the BNF, are supervised. The loans require a pre-
Investment inspection. The loans are granted In increments that depend on 
completion of Intermediate steps and favorable reports from credit supervisors. 
These loan supervisory visits all Increase the transaction costs of the loan, causing 
the CFN to favor large investment projects. 
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Private Banks 

Private banks were created primarily to provide financial Intermediation 
services to the private sector. The private banks of the Costa region served the 
financial needs of producers of traditional export crops such as cacao, coffee and 
bananas. The private banks of the Sierra were created mainly to finance large
farms (Iatifundios) and the country's interregional trade. 

Ecuadcr's private banking system is highly concentrated. It consists of 32 
banking institutions, including four foreign hvnks (Citibank, the largest foreign
bank, Ho/and e UniaJo, Lloyds Bank and Bank of America). Ecuador's five largest
private banks, based on a three year average (1986-1988), hold about 45 percent
of the assets of the private banking system. They also hold 44 percent of the loan 
portfolio, more than 50 percent of the monetary deposits (Including certificates of 
deposit) and about 42 percent of the total capital and reserves of all private banks. 
The remaining 27 private barnks are medium and small banks created mainly by
industrial investors who are eager to gain access to the subsidized credit available 
at the BCE through the FFM. 

The main sources of funds for private banks have been the monetary
deposits (demand and time deposits and savings) and foreign loans. Since 1985 
private banks have aggressively competed for domestic savings through the 
Issuance of certificates of deposit and by offering market determined interest 
rates.2 

The BCE has become an important source of funds for private banks as the 
gap between the inflation and the interest rates has widened. To access BCE 
funds, private banks are required to make 10 percent of their loans to the 
agricultural sector. Private banks have met this obligation by allocating large 
amounts of resources to a few large oorrowers to reduce transaction costs. 

The majority of funds lent to the agricultural sector by private banks have 
been to finance short term investments, basically annual crops and trade. The 
rest of the funds have been targeted to a few large, long-term investments secured 
by land, processing plants and the goods financed by the loan such as cattle, 
machinery and equipment. During the last few years private banks have reduced 
their financing of long term investment, recognizing that the acceleration of the 
inflation rate vis-&-vis fixed interest rates was resulting In large financial losses. 
Private banks have been financing long term Investments by permitting short-term 
loans to roll over. 

The interest rate charged by private banks on their agricultural loans is 
higher than that charged by public financial Institutions such as the BNF and the 
CFN. However, many borrowers express the viewpoint that after adding the 
transactions costs of BNF loans, the total cost of a loan from private bank Is lessa 
than the cost of obtaining a loan from the BNF or CFN. 

Private Financial Companies (PFCs) 

Private financial companies are basically new institutions, created during the 
1970s. The largest and most closely linked to the agricultural sector Is the Ecua
dorian Finance Corporation (COFIEC). The main purpose of PFCs is to provide
specialized financial Intermediation services to such groups as home and office 
builders, consumer groups and selected agricultural enterprises.

The existing monetary laws do not perm!t private financial companies to 
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receive deposits although they can borrow private resources to be channeled to 
private borrowers. Private financial companies do have access to the BCE's FFM 
rediscount window. During 1988, the BCE provided about 22 percent of the loanable 
funds of the PFCs. 

The role of PFCs in the agricultural sector has been limited. Most of their 
loans have financed capital investments and operating expenses in the dairy and 
beef industry, palm oil plantations and shrimp farms. The share of agricultural 
loans in the portfolio of these financial companies during 1988 was about 22 
percent. The rest of their loans financed industrial and manufacturing investments 
(about 38 percent) and construction (approximately 20 percent). 

The interest rate PFCs charge agricultural borrowers is determined by the 
Monetary Board. In addition to the interest rate, however, financial c,)mpanles 
charge additional fees for commissions, inspections, insurance and other 
administrative expenses, making their loans even more expensive than private bank 
loans. 

Credit Unions 

Credit Unions were created to provide deposit and short term loan services 
to their members. It is estimated there are about 1,000 credit unions throughout 
Ecuador, of which 150 are approved and supervised by the National Credit Union 
Federation of Ecuador (FECOAC) compared to only 39 Savings and Loans Co-ops that 
were registered by the Superintendency of Banks in 1988. The majority of credit 
unions are located in the urban areas and serve specific groups of people such as 
employees, artisans and small industrial firms. Credit unions in rural areas, 
however, are community-oriented and their members include farmers as well as 
others. 

Credit unions are not allowed to receive demand deposits but they can accept 
savings deposits in the form of shares. Nor do the credit unions have access to 
the BCE's rediscount window. Thus, the funds they have for lending are self
generated. Their widespread distribution has made them the principal means for 
mobilizing savings in many communities where neither banks nor financial 
companies have offices. Yet restrictions on receiving demand deposits and using 
the BCE rediscoutrt mechanism limit the range of financial services they can 
provide. 

The loans provided by credit unions are mostly for commercial activities, 
urban construction and small industrial production. Credit unions direct their 
agricultural loans to mainly small producers and to finance marketing operations. 

Informal Credit Suppliers 

Informal credit suppliers include moneylenders, processors of agricultural 
goods, wholesalers advancing money for the purchase of agricultural products 
under a future delivery type of contract and agricultural input suppliers. 

Moneylenders generally finance their operations with their own savings, while 
processors and wholesalers finance their loans with both their own resources and 
with bank loans. Agricultural processors usually have access to subsidized credit 
from the BNF to finance their agro-industrial activities. Those vertically integrated 
with production add these funds to loans obtained from banks to finance their 
production activities. Part of the processors' resources are used to develop 
agricultural production, lending them again them to small producers who are unable 
to borrow directly from the BNF or private banks because of their size or bad 
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credit history.
Agricultural input suppliers, especially those located In the rural areas and

close to their farmer customers, often provide credit in kind; that Is, they advance
agricultural inputs with payment expected at harvest. The credit they provide is
based on their own resources, loans from banks, or credit from their larger
suppliers who allow them to make purchases using post-dated checks (checks
redeemable after 15 or more days). 

The cash resources obtained through informal channels are used mainly to
finance the harvest and the trade (including some processing activities) of 
agricultural produce. In some cases, these funds are used to finance production
activities as well, especially when planted area is estimated to be low and 
processors want to guarantee their supply of raw products.

Credit arrarngements in the informal financial markets are secured mostly with
personal confidence a,d trust developed through many years of doing business or
relationships established in other contexts. First-time participants In the Informal 
credit market are required to secure their loans, handing In valuable assets to
lenders, such as jewelry, consumer durables and small equipment not necessary for 
agricultural activities (sewing machines, for example).

Although the transactions costs of closing loans in the informal credit market 
are lower, the interest rates charged are higher than rates charged in the formal
credit market. During May-June 1989 a field survey of rice marketing revealed 
that this rate was, !-n -,/erage, 10 percent per month, not compounded. The survey
revealed also that the term of these loans was usually less than two months (Ramos 

of 1986, the World Bank granted agricultural 

1989). 

Excte4r-a.LI Fin.nc ml In~t Itut in .rd Donormz-,', 

The World Bank 

The World Bank has been a major supplier of funds to Ecuador. In January 
an sector loan of US$ 100 million to

be monitored by the BCE through its FFM mechanism. In January of 1987 It
granted another loan to Ecuador for USIO 48 million (Loan 2752-EC) to help finance 
the development of agricultural exports. 

IDB 

The IDB has been an important source of external funds for the agricultural
sector and especially for the BNF. Past IDB funds have been provided directly to 
the BNF. During the 1980s the IDB provided a total of US$ 374 million to finance
three global agricultural credit programs executed by the BNF. In December of 
1983 the loans Identified as: 463/OC, 464/OC and 743/SF, totaling US$ 54 million, 
were negotiated to help finance the First Global Agricultural Credit Program
intended to help boost productivity of agricultural products directed to local 
markets. In 1985 a new loan, the 510/OC, equal tc S$ 120 million, was approved
to help finance the Second Global Agricultural Credit Program. A Third Global
Agricultural Program, EC-245, for US$ 200 million, was approved to increase 
agricultural production and to improve agricultural productivity. 

Other Foreign Lenders 

There are other foreign lenders who provide credit to Ecuador's agricultural 
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sector. One of these Is Andean Development Corporation (CAF). The CAF has 
provided loans directly to the BNF and the CFN to finance specific investments. 
Three recent loans to BNF have been used to financa palm oil plantations in the 
Pichincha and Esmeraldas provinces. The U.S. Agency for International 
Development (USAID) has also provided a credit line to help support the export of 
non-traditional agricultural products. It also has provided limited credit lines as 
part of rural development projects. 

The government of Ecuador has also received grants and loans from other 
governments, both 	in cash and in machinery and equipment, to help the country 
to develop its agricultural sector. The governments of West Germany, Denmark, 
Czechoslovakia and, lately, Italy, have provided credit to Ecuador. 

V. 	 Consequences cf a S ubsidlized 
Credit PoIIcy 

Ecuador's credit policy is one of administered interest rates on loans. In 
effect this is a policy of charging below market rates of interest to privileged
borrowers. Then, because the rate paid savers cannot exceed the rate charged on 
loans, the interest rate paid on deposits also is below the market rate required to 
induce savers to save. 

Since the BNF is the most important credit source for Ecuador's agricultural 
sector, this section focuses on how the credit policy of administered interest rates 
affects the BNF and the agricultural borrowers it is directed to serve. 

The interest rates charged on new BNF loans were always less than the rate 
of inflation during the 1980s (Table 9.1). Moreover, during 1983 and 1988, the 
inflation rate was at least 30 percent higher than BNF's interest rate. This means 
that BNF borrowers were being paid by the bank to borrow money since the real 
rate of interest on their loans was negative. Clearly, BNF borrowers have been 
offered a good deal. 

BNF's loans at below market rates of interest have largely benefitted their 
large borrowers. This, of course, is not the group the BNF was supposed to serve. 
According to its charter under which it was organized (Ley Org~nica), the bank's 
main purpose is to help medium and small farmers and producers. The BNF was to 
accomplish this purpose by providing the medium and small borrowers the credit 
necessary to make needed and timely investments. The evidence Is that the BNF 
has not accomplished its purpose (Table 9.2).

The percentage of 	small loans (less than 100,000 1980 Sucres) fell from 29 
percent in 1980 to 2 percent in 1988, while loans larger than one million Sucres 
increased from 20 percent in 1980 to 60 percent in 1988. Thus, assuming that large
loans are granted to large borrowers, the benefits of the BNF subsidized loan 
program are increasingly being concentrated In the hands of larger, more well-to
do borrowers.) 

The concentration of BNF loans in the hands of fewer and larger borrowers 
may be explained partly as BNF's effort to reduce their transactions costs or to 
reduce the effective demand for BNF loans. Consider how such pressures might 
concentrate the benefits of BNF's loan program. 

Credit markets are in equilibrium when the demand for loans equals the 
supply of loans. When financial institutions such as the BNF offer credit at below 
market rates of Interest, the demand for loans exceeds the supply of loans. 
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Table 9.1 	 Comparison Between the Inflation Rates
 
and the Average Interest Rates Charged
 
on Loans by the National Development Bank
 

Year 	 Price Inflation Interest Real Interest
 
Index Rate Ratea Rateb
 

1980 1.00 12% 11% -1%
 
1981 1.15 15% 13% -2%
 
1982 1.34 16% 13% -3%
 
1983 1.98 48% 15% -33%
 
1984 2.60 31% 17% -14%
 
1985 3.33 28% 19% -9%
 
1986 4.10 23% 21% -2%
 
1987 5.31 30% 23% -7%
 
1988 8.31 57% 27% -30%
 

Source: 	 BCE.
 

a Average interest rate charged on loans.
 
b Defined us nominal interest rate minus the
 

inflation rate.
 

Nevertheless, the supply of credit must be distributed among borrowers; because 
interest rates no longer serve as an allocation device non-market mechanisms are 
used. 

Excess demand for credit, the result of BNF's below market interest rates,
however, invites political patronage, bribes and other mechanisms for allocating
loan funds. Moreover, those with the most influence rather than those who can use 
the loan funds most productively will ultimately be granted loans. 

BNF helps equate the supply of loans to the demand for loans at below
market interest rates by increasing the transactions costs of obtaining loans. 
Transactions costs that reduce the profitability of BNF loans and hence reduce the 
demand for loans include the following: increases in the collateral required for 
loans; increases in the number of times a borrower must come to the bank before 
receiving his or her loan funds; increases in the number of forms documenting the 
loan; reductions in the amount available for specific loans; delays in receiving the 
loans funds; and a shorter term of loan. The BNF has imposed all of these non-
Interest costs on its borrowers. These, however, represent a fixed cost which 
decreases per Sucre borrowed as the size of the loan increases. Smaller borrowers 
pay a higher cost per Sucre borrowed than do large borrowers. Thus the demand 
for BNF loans by small borrowers has been reduce?, because of transaction costs 
Induced by the policy of subsidized interest rates. 

Subsidized credit policies result in higher costs for small borrowers than 
large borrowers. This helps explain the concentration of loans from the demand 
side. It Is also important to examine whether or not a subsidized Interest rate 
encourages the BNF to lend to large borrowers. The conclusion reached here is 
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Table 9.2 	 The Distribution of the National Development Bank's Loans by Loan Size
 

(millions of 1980 aucres)
 

Year Size of Loans 	 Total
 

Annual
 

0.1 0.1-0.5 	 0.5-1 > 11 1-5 5-20 > 20 Loans
 

million sucres--------------------------

1980 1764 2258 832 1242 0 0 0 6095
 

1981 1532 2411 915 1513 0 0 0 6371
 

1982 1236 2270 875 1413 0 0 0 5794
 

1983 1025 2403 1078 2506 0 0 0 7014
 

1984 748 2545 1302 3878 0 0 0 8474
 

1985 539 2645 1663 0 3726 1546 0 10119
 

1986 389 2334 1708 0 3647 2433 0 10512
 

1987 257 1968 1708 0 3161 1620 0 8715
 

1988 114 1214 1420 0 2412 1464 310 6934
 

19N0 29 37 14 20 0 0 0 100
 

1981 24 38 14 24 0 0 0 100
 

1982 21 39 15 24 0 0 0 100
 

1963 15 34 15 36 0 0 0 100
 

1984 9 30 15 46 0 0 0 100
 

1985 5 26 16 0 37 15 0 100
 

1986 4 22 16 0 35 23 0 100
 

1987 3 23 20 0 36 19 0 100
 

1988 2 18 20 0 35 21 4 100
 

Source: BNF.
 

Until 1984 all 	the loans greater than I million sucres were included into ono
 

category because there were few loans greater than 5 million sucres and none
 

greacer than 20 million sucres.
 

that It does. 
Since the BNF does not have the authority to charge borrowers the market 

rate of Interest on loans, they attempt to remain viable by reducing the cost of 
granting loans. Experience has demonstrated that loan servicing costs are directly 
related to the number, not the size of loans (Araujo and Meyer). Recognizing this 
fact has encouraged the BNF to make fewer and larger loans. 

Transactons costs for the BNF also can be reduced by lending to repeat 
borrowers since these loans may not require reinspection and collateral for the loan 
often is already secured. Finally, the bank's transactions cost of lending may be 
reduced by offering loans only to financially secure firms whose default risk is low. 
But offering large amounts of credit to repeat borrowers who are financially secure 
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serves to concentrate the benefits of the subsidized loans in the hands of the 
large, well-to-do borrowers. 

St8.ibid i zed Credit arid Savirgm Kcbi 1iz-aticnr
 

Agricultural finance researchers have repeatedly concluded that subsidized 
loans and negative real interest rates offered savers results in a failure to mobilize 
savings in the rural sector (Adams; Gonzalez-Vega). This result is especially likely
when the only depository services are those available from public financial interme
diaries. Ecuador's experience offers particular support for this conclusion. In the 
private economy, impressive increases occurred in savings in the form of 
certificates of deposit when private banks were allowed to offer market determined 
rates of interest during the 1985-1987 period. 

In partial response to Ecuador's financial crisis, the Febres Cordero 
government freed Interest rates.on all savings and loans except those subsidized 
from the BCE to specific sectors.' This policy, however, had minimal effects on the 
agricultural sector because the Monetary Board refused to remove interest rate 
restrictions on the BNF. Nevertheless, allowing interest rates to be market
determined for the private sector demonstrated how important savings mobilization 
could be when stimulated with positive real interest rates. 

In 1985, private banks were allowed to issue certificates of deposit at market 
determined rates of interest. In the first year, the total amount issued reached 
33.2 billion Sucres. By the end of 1986 the total amounted to 58.5 billion and by the 
end of 1987 reached 88.5 billion--equivalen to 21 percent of the total liabilities of 
the commercial banks to the private sector. 

The impressive saving mobilization role provided by the certificates of 
deposit testify to the availability of financial savings. Moreover, by lending these 
funds in the sector in which they are saved, a multiplier effect is generated on 
other savings and loans. Unfortunately, there are no data that distinguishes what 
quantities of certificates of deposits are provided by rural savers. Nevertheless, 
the BNF has the rural branches available to receive deposits that could be 
mobilized if they offered incentives to savers. Then deposits would Increase and 
so would the loanable funds of the BNF. 

Savers suffer an additional cost of not being able to save at positive real 
interest rates. It means they must hold physical goods or make investments for 
which they may be ill prepared to manage. Thus the failure to provide profitable 
alternative depository opportunities precludes the separation of the savings and 
investment functions and the advantages which this separation offers. Moreover 
it forces potential savers into investments less profitable and less liquid than could 
be earned if the credit market were allowed to function properly. Finally, It 
results in capital flight to secure capital markets operating in foreign countries. 

The low domestic interest rate paid on Sucre-denominated financial assets, 
relative to the rate paid on financial assets held in dollars offers a substantial 
Interest rate arbitrage gain. Additionally, holding dollar-denominated assets has 
been perceived as a secure way to save and hedge against economic instability and 
inflation. The amount of money that has been expatriated under these conditions 
has not been documented. However, Connolly notes that Ecuadorian private sector 
monetary deposits in U.S. banks is over five billion dollars, equivalent to about 50 
percent of the Ecuadorian foreign debt. 

http:rates.on
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Suxbsldiz..d Loasri arid BNF I m Viability 

Offering loans at negative real rates of interest, unless there are individual 
savers or donors willing to save at negative rates of interest, will eventually 
decapitalize financial intermediaries. The explanation is simple. With inflation, 
Sucres are devalued. If the interest rate on loans is less than inflation, loan 
principal and interest repaid the bank will be worth less than the original loans 
received by borrowers. If the bank is lending Its own capital funds, which is the 
case of the BNF, then offering negative real interest rates on savings guarantees 
its decapitalization. 

The BNF has been obligated by the Monetary Board to offer Interest rates 
that are less than the rate of inflation. Moreover, the negative Interest rates 
offered savers has not attracted deposits from the private sector in any significant 
amcunt. Thus, its continued operation is made possible only by continued infuslons 
of capital by BCE, CFN, the GOE and foreign donors (Table 9.3). 

In 1980, 1981 and 1982, when BNF's interest rate was on average only 2 

Table 9.3 The National Development Bank's Source of Loan Funds
 

Year 	 Monetary BCE & Foreign Development GOE Loan Annual
 
Deposits CFN Loans Bonds Capital Recovery Loans
 

million sucres
 

1980 878 2624 284 40 221 2048 6095 
1981 411 2044 147 444 314 3959 7319 
1982 2300 194 418 186 4646 7744 
1983 6884 277 1535 844 4369 13909 
1984 2360 7089 514 1668 2197 8219 22047 
1985 339 17043 7708 400 1146 7066 33702 
1986 1229 21098 11293 220 9228 43068 
1987 5317 21698 8940 479 944 10277 47655 
1988 3346 22797 14050 257 1595 15604 57649 

1980 14 43 5 1 4 34 100
 
1981 6 28 2 6 4 54 100
 
1982 0 30 3 5 2 60 100
 
1983 0 49 2 11 6 31 100
 
1984 11 32 2 8 10 37 100
 
1985 1 51 23 1 3 21 100
 
1986 3 49 26 1 0 21 100
 
1987 11 46 19 1 2 22 100
 
1988 6 40 24 0 3 27 100
 

Source: BNF.
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percert less than the irate of inflation, the percentages of funds from loan 
repayment were 34, 54 and 60 percent, respectively. In 1986, 1987 and 1988 the 
rate of inflation exceeded BNF's loan rate by over 20 percent. As a consequence, 
the percentages of funds obtained from loan recovery fell to 21, 22 and 27, 
respectively. Meanwhile, the percentage of loan funds provided by foreign loans 
increased from about 2 percent to well above 20 percent. Foreign lenders, 
however, are not likely to continue to subsidize large BNF borrowers that 
eventually decapitalize their loans. Evidence of this is the IDB's late 1989 
suspension of disbursements of a credit to the BNF until its subsidized credit 
policy was modified. 

Subsidized interest rates contribute to the decapitalizatlon of the BNF in 
another v,.y; they encourage borrowers to default on or to postpone their loan 
payments. Consider the evidence. BNF's current practice of offering loans at 
subsidized interest rates implies that the real value of loan repayments will be 
less than the value of loans granted. Consequently, the longer the period that a 
borrower can maintain his or her control over a BNF loan, the larger is the subsidy 
that can be claimed. Delayed loan repayments, however, reduce the real value of 
the revolving fund available for lending, contributing to the decapitalization of the 
bank (Table 9.4). Normal banking standards would expect less than 2 percent of 
a lending institution's funds be overdue. At BNF, however, the rat" averaged over 
10 percent during the 80's. 

In the past, the BNF penalized defaulted loans, but the penalty was not 
sufficient to reduce amount proportion of delinquent loans. Thetne or inflation 
rate has been above the subsidized interest rate plus the default rate (which has 
fluctuated between 2 and 4 percent). In addition to this consideration, farmers 
believe that the transactions cost to obtain a new loan or to renew the outstanding 
one could be higher than the extra 2 to 4 percentage points charged as a default 
rate. Borrowers have decided, therefore, to default and keep using the resources 

Table 9.4 	 Total and Overdue Loans of the
 
National Development Bank.
 

Year Overdue Total Overdue 
Loans Loans Loan Rate 

(!) (2) (1/2) 

1980 1781 13879 13 
1981 2065 16129 13 
1982 2479 17927 14 
1983 2525 23386 11 
1984 3068 33901 9 
1985 4760 51551 9 
1986 7203 70674 10 
1987 9388 88857 11 
1988 9877 105774 9 

Source: BNF.
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at the slightly higher interest rate. Consequently, this study concludes that 
unless there are significant penalties for defaulting or postponing loan payments, 
subsidized interest rates encourage delayed loan repayments or loan defaults. 

The evidence to support the conclusion regarding the effect of subsidized 
interest rates on loan repayments comes from the BNF's own experience. During 
1988, the BNF adopted a policy that stipulated that overdue loans be treated as 
normal commercial loans bearing the market interest rate after the due date. 
According to BNF's officials, this mechanism seems to be effective in reducing loan 
defaults, although it has raised strong opposition from some groups of producers.' 

Sutibii l ed l andmc0 IlOhe r 1I&ssueas~C3red it g 

Investment practices 

Another conclusion reached in this chapter regarding the use of BNF's 
subsidized credit is that much of it is not used for the purposes for which it was 
loaned. This, of course, depends of the amount of loan supervision provided by 
BNF and may not be all bad considering that many times loans are made for 
unproductive investments. 

The demand for a loan is derived from the expected return from its use in 
a productive activity. But when subsidized credit is available, and particularly 
when it is targeted to a specific investment, the specific investment may be 
undertaken even though it is not the most profitable one and would, not be 
undertaken if the loan funds were acquired at competitive interest rates.' 

On the other hand, if loan supervision is weak, the loan recipient may benefit 
by not using the loan funds for the purpose intended. This will be the case when 
the credit line is directed towards investments that do not represent the highest 
and best use of the resources. For example, consumer credit is often the most 
costly and is rarely subsidized in Ecuador's economy. Consequently, cheap loan 
funds made available for agricultural investments often are used to purchase 
consumer goods such as cars, boats and vacations abroad. 

Evidence to support this assertion is difficult to obtain, nor are there 
reliable estimates of the significance of the diversion. Rut among agricultural 
producers and even BNF's credit officials, the diversion cf the loans is well known 
and discussed. 

in addition, the fungible nature of the loans even with tight loan supervision 
is unlikely to increase the total amount of loan funds invested in agriculture as a 
result of subsidized and targeted loan programs. Mostly what occurs is that loan 
funds for worthwhile projects simply substitute for investment funds that would 
haive been made without the loan program. One undesirable diversion of funds Is 
their conversion into dollar denominated financial assets that effectively make the 
funds not available for either the agricultural sector or for domestic use and 
reduces the foreign reserves of the BCE. 

Capitalized Gains from Targeted Credit 

Earlier, this chapter discussed the .Monetary Board's policy to 
administratively allocate loan funds to specific purposes rather than letting the 
market do it. With the line of credit allocated to production agriculture, a 
significant proportion of funds has been directed to irrigation and land 
improvement (Table 9.5). 

Thus far these investments have been unproductive and their benefits have 
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Table 9.5 	 National Development Bank's Loans for
 
Irrigation, Land Improvements, and Agricultural
 
Machinery, as Compared to Total Annual Loans.
 

Year Irrigation Land Machinery Total
 
Loans Improvement Loans Annual
 

Loans Loans
 

------------- million S/---------

1980 73 202 271 6095
 
1981 89 213 456 7319
 
1982 91 217 257 7744
 
1983 104 347 601 13909
 
1984 398 1027 1607 22047
 
1985 1054 863 1907 33702
 
1986 1062 1537 3226 43068
 
1987 527 1224 2386 47655
 
1988 725 2072 2438 57649
 

1980 1.20 3.32 4.44 100
 
1981 1.22 2.91 6.24 100
 
1982 1.18 2.80 3.31 100
 
1983 0.75 2.49 4.32 100
 
1984 1.81 4.66 7.29 100
 
1985 3.13 2.56 5.66 100
 
1986 2.47 3.57 7.49 100
 
1987 1.11 2.57 5.01 100
 
1988 1.26 3.59 4.23 100
 

Source: BNF.
 

largely been capitalized into land values, benefitting again the current owners of 
the now improved land who are primarily large farmers. Meanwhile, Ecuador's 
agricultural productivity remains among the lowest in South America (Chapter 6). 

Targeting agricultural loans allocates credit based on c-iteria otilar than 
profitability of the investment. Thus, many unproductive investments are made 
because of the availability of low cost loans. In addition, many productive 
Investments are not made because the loan funds have already been committed to 
another purpose. 

A peculiarity of Ecuador's agricultural credit policy Is to exclude wholesalers 
and processors from any significant amount o credit. By failing to recognize the 
credit needs of these and other legitimate agricultural sector participants, those 
most dependent on capital investments have been denied public sector loan funds. 
As a consequence, the entire agricultural chain from producers to consumers has 
been constrained (Chapter 8). 
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Subsidized Interest Rates and Welfare Programs 

In most large organizations, and especially in government organizations, 
programs multiply and the leadership of the programs are decentralized and coor
dination is weak, two likely outcomes occur. First, certain programs may duplicate 
each other. Or worse, programs may exist with conflicting goals. Both of these 
consequences have occurred in the agricultural credit policy of Ecuador. 

The policies intended to transfer income to the less well off, via subsidized 
credit, have had just the opposite effect. They in fact concentrate cheap loans in 
the hands of borrowers who have the largest quantity of collateral for securing 
their loans and who often have friends in the banks %ihohelp them obtain their 
loans. Thus, neither the goals of increasing production nor improving the well
being of the worse off are being achieved by the policy of administered interest 
rates or administratively determined credit allocations. 

Subsidized Credit and Financial Intermediation Services 

Subsidized interest rate policies have one undesirable effect that has not 
been discussed. It reduces the supply of financial intermediary services available 
in rural areas. Private banks and other financial intermediarie- are more 
dependent on savings mobilization thr.n are the parastatal lenders such as the BNF. 
Consequently, it is unlikely they will develop and profitably operate in areas where 
they do not have significant deposit and loan activity. 

In the rural areas, however, private lenders are not likely to be able to 
compete for loans with the BNF which offers subsidized credit. Although there 
likely exists opportunities for savings mobilization by offering market rates of 
interest, inability to compete for loans will discourage private lenders from 
establishing themselves in rural areas. 

In addition, if pri'ate lenders cannot compete for loans, ihey are unlikely to 
successfully compete for deposits either, since one of the signiicant incentives for 
depositors establishing a relationship with the financial intermediary is that it 
creates credit. For the reasons above, private banks and financial intermediaries 
tend to locate in areas where lending activity is at the market rate of interest and 
where the savers often become the borrowers from the bank as well. Thus, 
subsidized credit discourages financial services from developing in rural areas 
(Araujo and Meyer). 

V. Inflaticneary 
Macroec nrmic Policies and Liquidity 

Macroeconomic policies leading to inflation increase interest rates and lower 
the credit available to firms. In addition, they create a liquidity problem that Is 
not usually recognized nor well understood. The relationship between an 
inflationary macroeconomic policy, high interest rates and liquidity problems is 
discussed next. 

An inflationary economy is the consequence of an Irresponsible fiscal and 
monetary policy at the i itional level. The detai, of Ecuador's macroeconomic 
policies that produced intiation were discussed in Chapter 2. These policies have 
included import substitution policies, subsidized credit, excessive government 
spending and until recently an expansionary monetary policy. 

During an inflationary period, the supply of money increases faster than the 
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supply of goods dnd services in the economy causing the price of goods to 
increase. Unless influenced by relative changes in demand or supply, the prices
of physical goods, such as agricultural land and machinery, will increase at the 
rate of inflation. Also in a free capital market, the price of borrowing increases 
with inflation. This increase is required to maintain the ability of savers to 
purchase higher priced physical goods in future periods.

Now consider what gives rise to the liquidity problem. The price of money,
the interest rate, rises with the rate of inflation. But profits on investments do 
not rise sufficiently to pay for the higher interest costs on loans because total 
earnings on assets are reflected mostly in capital gains. Thus, an investment may
be profitable once capital gains are included with the cash but still may notreturn 
be earning sufficient liquid returns to meet the required interest and principal 
payments on a loan, especially during the initial years (Robison and Brake).,

The consequences of the liquidity problem are severe, especially during the 
early periods of an investment, when repayment of the loan will require subsidies 
from the firm's equity. This again, however, limits those able to invest to the 
already well-off and equity-strong borrowers. Thus, inflation will be much more 
of a restraint for small borrowers than for large ones. 

Another consequence of the inflation-induced liquidity problem is that it 
discourages long-term investments. Obviously, the shorter the life of an 
investment, the less effect inflation has on liquidity. To illustrate, suppose a 
farmer nas a one year investment. Then that investment, if profitable, will pay
for itself and interest costs in one year and there is no liquidity problem. In 
general, the shorter the economic life of a durable, the less severe will be the 
liquidity problems created by inflation. 

The relationship between the inflation and liquidity problem has important
implications for Ecuador's agricultural sector. This is because the most agricultural
investments for agricultural (new technology and human capital improvements) are 
long term (Chapter 12). In fact, of all sectors in the economy, the agricultural 
sector Is likely to be the one most adversely affected by the inflation-induced 
liquidity problem because its investment base has the Icngest economic life. 

An inflationary economy creates one more problem, perhaps the most severe 
of all. It often leads poicy makers to take inappropriate actions that do not solve 
the liquidity problem, that create new problems, or make the liquidity problem 
worse. The appropri ite action is to atta-k the inflation problem directly through
fiscal and monetary responses. The incorr,,ct responses taken by the government
has been to blame the inflation problem on cortain participants in the economy, 
especially the merchant class, and to adopt a subsidized credit policy.

This section has pointed out that offering subsidized credit Is not likely to 
solve the liquidity problem created by Inflation except In the case of extremely
large subsidies. Since the initial liquidity problem Is directly related to the 
magnitude of the inflation problem, subsidized interest rates could be negative in 
real terms and still not solve the liquidity problem. 

VI. Corncl uisjins arn d Recrmmnerdat rins 

The principal conclusion of this chapter is that the dominant agricultural
credit policy of administered and subsidized interest rates has impeded rather than 
facilitated development in the agricultural sector. This chapter has supplied
evidence that the following undesirable consequences can at least in part be 
attributable to this policy. 

First, the agricultural credit policy of administered and subsidized interest 
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rates has created a condition of excess demand for agricultural loans. This 
condition, in turn, has required non-market allocations of loan funds that are 
dominated by the Interests of larger, more well-to-do farmers who may divert loans 
from their most productive use in agriculture. Thus, subsidized interest loan 
programs have largely benefitted the large farmers. 

Second, in response to the excess demand for loan funds, the BNF has 
increased the transactions costs of securing its loans. These Increased 
transactions costs have fallen more on the resource-poor and small borrowers. 
Consequently their effective demand for BNF loans has decreased. 

Third, although the BNF was created with the explicit purpose of aiding small 
farmers, in practice it has failed in this mission. This Is because it has been 
necessary for the BNF to reduce transactions costs by lending to fewer and larger, 
more secure borrowers to both survive and to offer subsidized Interest rates. 

Fourth, offering subsidized interest rates on loans generally results in a 
below-market rate of interest offered savers. Thus, in the agricultural sector 
where deposits are needed, they are not forthcoming because of the negative real 
interest rates being offered potential savers. Consequently, there is a lack of 
savings mobilization forcing the BNF to reduce its lending activities and to depend 
on funding sources other than deposits of savers. 

Fifth, the subsidized interest rate policy of the BNF is a major cause of its 
decapitalization. It is increasingly dependent on outside sources of funds to 
maintain its viability. Evidence is that foreign lenders are not willing to continue 
to see their loans used in such clearly unproductive and resource-concentrating 
loan programs. 

Sixth, strong evidence supports the conclusion that subsidized interest rates 
lead borrowers to default or to postpone their loan repayments. Consequently, BNF 
has sustained an unacceptably high default rate by most banking standards. 

Other possible consequences of subsidized irterest rates include inflation, 
discouragement of the development of private financial intermediaries and diversion 
of the loan proceeds to purposes for which they were not intended. 

Finally, inflation creates liquidity problems. This point is not well 
understood and as a consequence, it is often argued that the apparent liquidity 
problem is a profitability problem that requires a subsidized interest rate to solve. 
Nothing could be further from the actual facts. What is needed is increased 
disbursements in the early years of the loan. 

To overcome many of the problems discussed in connection with the policy 
of subsidized interest rates, this chapter concludes by recommending the following 
changes in Ecuador's agricultural credit policies. 

First, it is recommended that the policies of administratively determined 
credit allocation and interest rates be eliminated for all sectors. The elimination 
of subsidized credit for all sectors will allow credit to be supplied on nearly equal 
terms to potentiL! borrowers who will employ it in more productive uses. Market 
interest rates also will lead to much greater savings mobilization. Such a policy 
change will also permit the government to separate agricultural production policies 
from w.elfare policies, maintain the BNF as a reliable source of agricultural loan 
funds and reduce its dependence on foreign donors and discourage political 
patronage and high transactions costs for borrowers. 

Second, innovations in the disbursal and collecting of loan funds must be 
adopted for the agricultural sector to compete for loan funds with other sectors 
demanding credit. One such solution has been proposed to the BNF and has been 
adopted on a trial basis (Ramos 1989). The program establishes an existing 
business network between millers and producers of rice. The miller in essence 
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becomes a financial intermediary for the BNF. The millers receive a line of credit 
from the BNF to support producers who use the services of their mill. Their line 
of credit is secured by the mill. Having millers provide credit to producers that 
is secured by the mill reduces the supervision cost of producer loans to the BNF 
and facilitates, at a reduced cost, a function already being performed informally by
the millers. The result of improving the efficiency of credit allocation to the 
agricultural sector is its increased ability to compete for loan funds. 

Third, it is recommended that the discriminatory credit allocation system that 
now exists be eliminated. There is no justification for the selective credit bias 
against certain agricultural sector, participants who provide important marketing
services. Adequate access to credit by all agricultural sector participants is 
needed to develop more competitive trading structure (Chapter 8).

Fourth, as long as there are significant levels of inflation there will be 
liquidity problems associated with long-term investments. These liquidity problems
will not be solved through loan subsidy programs as experience has demonstrated. 
To overcome the liquidity problem the following approach is recommended. 
Establish loan terms based on the real balance of the loan. During periods of high
inflation this may require that nominal loan balances be increased in each period.
It also implies a system of graduated loan payments. One reason lenders are 
reluctant to extend loan terms or adopt graduated payment plans is because 
inflation and the possibility of changing inflation rates increase their risk. To 
overcome this reluctance and to maintain their viabil..j as financial institutions it 
is recommended that a system of variable interest rates be adopted. This variable 
interest rate scheme has been employed successfully by many banking systems and 
could be effectively employed in Ecuador. 
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NOTES
 

1. Both the BNF and the private banks are allowed to add another 2 to 3 points to 
these rates as charges for social services institutions such as the Fire Department 
and Health Research Centers, and bank commissions and insurance fees, raising the 
cost of the loans even further but having no effect on the banks' earnings. 

2. The interest rate charged by private banks is not completely market determined 
because the government limits the spread between the rate banks pay savers and 
the rate they can charge on their loans. As inflation increases, the real value of 
this spread has decreased. 

3. The inference that large loans are made to well-to-do borrowers with large 
amounts of equity is defensible because they are the only borrowers with the 
collateral required to secure large loans. 

4. Most BNF borrowers recognize the real cost associated with subsidized loans and 
would prefer credit to be available on a timely basis and at market rates of interest 
rather than pay the high transactions cost of obtaining a BNF loan. Evidence of 
this feeling among farmers comes from a seminar sponsored by the Agricultural 
Policy Institute (IDEA) in Guayaquil. Farm sector participants at this conference 
concluded by proposing the following: "...that BNF charge market interest rates but 
deliver the loans on time and in adequate amounts." (IDEA.) 

5. See Chapter 2. 

6. Other benefits of positive interest rates for savings include the integration of 
markets, the encouragement to hold larger proportions of wealth in domestic 
financial assets rather than unproductive inflation hedges or foreign assets, 
reduced transactions costs and the establishment of bank-customer relationships 
that may extend to loan arrangements. 

7. Once a loan payment is not fulfilled, the BNF transfers the loan from the 
subsidized line of credit (where borrowers pay 38 percent in 1990) to the 
commercial loan portfolio, where the interest rate is near the market determined 
rate (about 50 percent). 

8. Investments in irrigation projects discussed in Chapter 7 exemplify this point. 

9. Another way to describe how inflation creates liquidity problems for borrowers, 
and hence discourages long-term investment is to examine the reduction in the 
average real balance on loans, holding the term of the loan constant but increasing 
the inflation rate. Consider the following. 

Suppose a borrower takes out a loan of 100 million sucres which is to be 
repaid In equal annual installments of 20 million sucres for five years. If there is 
no inflation, then the real average outstanding balance over the five years is: 
(100+80+60+40+20)/5 = 60 million sucres. Now suppose that the economy is suffering 
a 100 percent annual rate of inflation. Moreover, assume the term of the loan is 
not changed. Then the average real balance of the loan must b? calculated anew. 
The first year's real balance with 100 percent rate of inflation is 50 million sucres 
(S/100/2.00); 20 million (S/80/4.00) in -the second year; 7.5 million in the third year; 
2. r , million in the fourth year; and .6 million in the fifth year. On average then, the 

http:S/80/4.00
http:S/100/2.00
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real balance has fallen to (50+20+7.5+2.5+.6)/5=16.1 million sucres instead of 60 
million sucres. This represents a decrease of over 70 percent is the average real 
balance of the loan over Its original term. 
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AND RURAL
 

LIVING CONDITIONS
 

RAE LESSER BLUMBF.RG AND DALE COLYER
 

1. Introd uctio~n 

Social, economic and other factors influencing rural living conditions in 
Ecuador vary tremendously. Life is affected by the region (Costa, Sierra and 
Oriente), by farm characteristics (large, medium or small size), type of farm (crops, 
livestock, commercial, subsistence etc.) and by the ethnic group to which a family 
belongs (indigenous, mestizo and white). Other important sources of variation 
include climate, soil, topography, education and public services. These factors all 
interact and effects of one may be modified by those of another. In addition, there 
are significant differences within regions, farm types and ethnic groups so that 
making generalizations based on specific situations can be misleading. 

However, there are commonalities within the overall social, cultural and 
economic environments of rural Ecuador. One is the hegemonic Latin culture with 
its tradition of male domination, close family relationships and kinship ties that 
operate at the expense of societal cohesiveness and effective functioning of the 
public sector. In contrast, gender relations are relatively more egalitarian among 
the Indians of the Sierra and Oriente. Another shared experience is the economic 
crisis the.t has affected the country for the last several years and for which an end 
is not in sight. For a very large proportion of Ecuador's rural residents this 
means cr.ntinuing to endure lives of poverty, due to low levels of resources, 
technology and productivity, coupled with large families. 

Analysis of these factors is hampered by a lack of current data. The 1982 
censuses of population and housing provide some ralatively recent information but 
there has been no agricultural census since 1974 and most of the other reliable 
general information and data about rural living conditions also date from the mid
1970s. The Sierra area has been the subject of a relatively large number of studies 
which provide information on living conditions for specific situations and localities 
but there are few similar studies for the Costa and Oriente. Thus, for the purposes 
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of this study, existing information was supplemented by fieldwork using rapid rural 
appraisal (RRA) methods. 

The rest of this chapter is organized in four sections. Section II reviews 
gender roles based on previous analyses. Section III presents the results of the 
RRA. Section IV describes govermental, educational, economic, organizational, 
religious and social characteristics of rural communities. Section V examines part
time farming activities. 

II. Gender- Rcles in Agric;ultu re 

The Ecuadorian constitution recognizes equal righ.s for women. Paragraph 
5, Article 19 states: "Women, whatever their civil status, have equal rights and 
opportunities to men in all aspects of public, private and family life..." (translation 
by the authors). But Spanish American culture, like many others, continues to be 
characterized by machismo and women often must defer to men, at least in 
appearance. This generalization applies in the agricultural sector as much if not 
more than in other areas. Women, however, contribute very importantly and 
directly in the production and distribution of farm products. In addition, the 
extent of their actual subordination varies by region, ethnicity and social class. 
Indeed, as in other aspects of Ecuadorian life there are notable differences in sex 
roles between regions (women are more active in farming in the Sierra than in the 
Costa) and ethnic groups (women are more active in farming among Indians versus 
whites and mestizos). Furthermore, both a recent empirical study (Alberti) and the 
RRA found a noteworthy interaction among gender, ethnicity and social class. 
Among rural whites and mesizos, an inverse relationship emerged between social 
class and women's economic activities with poorer women more likely to play more 
active farm production roles which make substantial contributions to family 
subsistence. Conversely, among Indians, there seems to be little variation by social 
class, with men and women farming more as partners. Overall then, while 
agriculture tends to be dominated by males, women play key roles, especially in the 
Sierra and among indigenous groups in both the Sierra and Oriente regions. 
Women also are major actors in the traditional marketing system for agricultural 
products. 

Prd&utic n Act vitie
 

Census data from 1982, the last population census, indicated that only a 
relatively small percentage (7.5) of farm women were economically active, i.e., 
participants in the measured labor force. Women's activities were reported as being 
concentrated on "household activities," a practice that greatly understated their 
agricultural contributions (Luzuriaga and Fiallo). Haney summarized information 
from a number of surveys and other studies which documented that women 
contributed substantially more to the agricultural labor force than reported by the 
census. A national study of the agricultural labor force was conducted for 1974
75 (Torres, Caadas and Ribadeneira). These data, summarized in Tables 10.1, 10.2 
and 10.3, show that women participated more in the agriculture of the Sierra than 
they did in the Costa but even there about one-fifth of the 
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table 10.1 Division of Kan-Days of Labor by Geider of all Farming Activities, Ecudor 1975
 

Frovince iamiy Latur iernae irea Teoporary Hired Eelp or ixchange Tota!
 
----------------------- -------------------- _-----_----------- ----------------------

Naje male kaie enaiwMaie Feaai Kale iemale Kale Feiale 

......-.....-.................-..........-........-.........-..........-..............-..... .......... ........... ........ 

Carchi 2,275.609 677.266 335,495 24,992 1497,036 133,631 59,217 33,890 4,167.351 879,779 

Imbabura 4,562,977 1,755,019 23,898 1,613,63 98,011 104.052 68,828 6,303,990 1,921,863 

Pichiacha 6,363.815 4,333,674 430725 152,.1 3,634,522 290,471 209,564 102,716 10,638,626 4,7s,7S 

Cotopaxi 6,084,855 3,886.735 103,225 75,758 1,014,228 23,152 304,359 96,077 7,506,66T 4,081,722 

Tungurahia 3,943,405 2,634,535 F12,418 9,866 3,576.689 125,386 114,002 12,705 7,246,514 2,782,492 

Chitborato 5,077,369 4,312,281 914,973 122,416 3,805,2Z9 59,638 238,136 4,900 10,038.707 4.499,797 

Bolivar 4,334,812 1,791,134 L33,896 94W55 0,120,22 8,305 11.2i2 21,11 i,100,142 !.984,5 

Caiar 3,360,378 3,527,654z 57,27C 4,796 2,055.540 106.271 99,800 63,8f1 8,075,988 .2, , 

Aruay 5,958,914 9,454,4Z7 401,728 i4,89i i,46,65F 66,024 1!:,U.:7 19,397 0,011,367 .422q 

Loa 6,704,395 3166E123 0 1,090.04 1.296 556,460 195,833 8,380,971 3,363.252 

-------- ----------- ---- --------------- --------- ---------- ---------- ----------- -----------

Sierra 48,66,529 36,0!8,849 3,42,540 559,5! 31.911,421 982,1T0 1,948,829 619,368 76,470,329 J8,320,361
 

isieraloas 3,656,773 647.69 53.08i 1,415,389 13,982 321,370 1,..207 5,546,517 "4,01
 

man.ti 14,574,83 3,574,:1Y 7331 3,215 7,836,969 149 309,702 ',45:,859
124,565 3.703,682 

Los Rios 6,269,035 2,320,392 295,73 '9,706 4,794,448 22,519 123,157 24,408 11,482,36i 2,257,02 

Guayas 9,376,113 3,256,250 773,950 76,804 2,714,11, 4,327 220,863 57,205 i2.0 8,O45 .)4,5 4 

ElOro 4,118.998 1,238,656 471,575 0 1,995,056 5,414 218,858 57,203 6,804,467 2,31,273 

Costa 37,995.759 1,937,697 2,427,680 99,74 !8,755,980 46,391 1,203,850 375,586 60,383,269 11.459,422
 

Napo 2b,780,79, 716,532 33,893 C 416,401 1,483 44,208 1,322 3 ,',303 '3.3, 

Pastaza 627,425 271,589 1b,151, 298.5231 0 45,097 271,589 

Noroa Santiqgo ,3,736 401,402 052,567 0 21.506 14,054 21,286,809 417,456 

lasora Chiachipe 1,479,495 417,056 0,09. 2 !"3,61,851 ;,,34s6,240 423,296
 
......................----------...-----------
...............-............ ..-.----------.--------------- - ------

oie ---- , - - - - - ------------------------

Soiree: Trreb, 'A~aas ana ariide.ira. 
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Table 10,2 Division of Nan-Days of Labor by Gender for Crop and Livestock Production, Ecuador 1915
 

T
,.;' 'a:cr ertire',: -irec emporary hreo ,elp or Exchange Iota'
 

4aie Female 9! e FeN'e Uaie ;erale Hale Fer'aie Fema'e
Raie 


,arch: ,98,822 13rap31 5, 33,835 2,524,448 409,110 
L~ist ~ .'04,95i208,35f 1,: 52741,3 Vi3 223,-15i


Robabura: Crops 2,099,08. 539,62 2,'= .,.. .15 9a.116 96,005 68,828 3,640,855 706,486
 
LivestocK 369,23' 432,601 899 "U.45; 390,489 !32,68i
 

Picnincha: 2rops 2,617,430 1,092,' 7, 470 . ,33 10, 
1
4 19,57 87,62 ,456777
 

LivestocK 784,43Y 1,114.33 477 14.,459 ,<18 853,946 257292
 
otova,: Crcps 2,'07,214 1,85,692 '.390 !51,149 23,152 303,934 96,071 3,246,375 1,304,921
 
Livestocx 1,103,147 1,209,097 78,817 7 5,-8 829 425 1,183,218 1,285,455
 

Tunsurahua: Crops 1,666,099 137,83t 500,612 2,2F7,586 90,658 104,724 12,105 4,559,021 941,199
 
L"vestoc0 540,266 70,126 94,589 241,303 34,728 016,158 804,854 

Chimborazo: Crops 1,6;9,352 1,007,if 9 363,354 27,008 5,352,065 57,258 235,678 4,900 5,656,455 1,096,635 
L1vestocK 788,533 1,417,106 290,235 52,887 71,296 510 1,154,370 130,562 

Bolivar: Crops !,920,748 414,519 249.055 89,124 2,66 ,722 14,936 109,213 21,191 4,940,738 539,830 
Livestock 954.7'4 779,468 265,116 23,759 2,080 1,'54. 59 "II,54 

Caar: Crops 1,305.53C 555,473 260.491 4,798 1,?-4,302 24,272 9!,77 26,458 ",442,730 W; O l 
Livestock 587, 9 o 921A' 157,499 '"1 :1.;99 7!,484 914,915 

Azua): 'rops 1,!,' ' ,, ....224 .260,2'3 >.0 748,322 3,272,39f ',,7;,397 1.25 
Liyestoc I124 ,5 ,C, 165,472 ;4,... 1, 93 45,' 3,596 1,219,71,, 2,71,550 

Lola: Crops 2,?50,743 ?,!.:14 1,023 ',373,322 1,296 551,407 135,833 4.588,895 1.466,313 
Li estoci 9,j7 3, 21256;9,: ,35 

6'erra C'cps 19.046.22 1,J1C.53 2,058,521 '42.ET 1,325.159 717,284 1,898,081 566,986 4l.27,990 i,.37 
Sierra Livestoc 7,529,569 11,12;,526 1.045,!70 ,5C,;70 488,615 166,088 4,021 0 9,061,3715 1,.: .0" 
Esieraidas: Crops l3bi,06 ;331,35! 103,622 1,11,055 12,603 299,346 112,207 3,535,090 456,161 

LivsStock 245,660 59,'% 42,320 20,946 308,926 53,73 
Hanabi: :raps ,347,963 729,915 3),710 3,230 *,40 ,10, 149 265,461 124,565 15,103,04C 357,86' 

LIVeStOCk 2,054,6.2 186,452 354,911. 02,3V 2,511,995 786,452 
LOS Rios: Crops 3,814,464 582,233 125,562 10,32, 4,,16,175 22.519 122,881 2i,664 8,619,082 638,743 

Llvestoc0 561,691 312,895 '02,530 9,36A 9,169 673,398 32,260 
Guayas: Crops 2,250,623 517,840 1,210,441 210,970 4,490,28621.,244 4.J' 57,203 57g,310 

L'VeStcOk 1,241,69, 895,790 363,383 11,928 31,877 1,636,958 961,118 
ElOro: Crops 2,250,623 517,840 218,244 1,810,449 4,327 210,970 57,203 4,490,286 5179,370 

Livestock 158,951 284,601 160,183 12,770 1,097 332,504 285,688 
Costa Crops 11,624,745 2,673,!7; 754,382 '3.565 f,809,029 43,925 !,09,628 374,842 36,297,784 3,111,511 
Costa Livestock 4,262,632 2,339,441 1,023,995 81.293 177,154 1,087 0 0 5,463,781 2,421,821 
Napo: Crops i,25,.05 ?4.031 5,359 220,25! 1,43 33,516 1,322 1,520,R38 376,836 

Livestock 231,452 91,158 13.025 46997 291,47' 91,158 
Napo: Crops 167,190 59,305 182,093 349,284 59,008 

Livestucx 167,440 92,896 1!,703 1,531 184,674 92,896 
Morona S:Crops 446,274 86,266 174,983 29.506 14.054 650,763 100,320 

Livestock 106,366 165,747 8,597 714,963 '15,747 
Zamora C:Croos 459,465 61,234 12,73 15,851 6,240 558,052 57,474 

LivestOCK 425,021 '86,08 49,798 415,819 186,701 
Oriente Crops 2,330,635 580,539 9,359 C 66,059 1,483 78,813 21,016 3,078,936 603,638 
Oriente Livestock 1,531,279 536,509 78,526 0 57,125 0 0 0 1,666,330 506,509 

Total Crops 39,001,609 11,570,301 2,82,262 156,382 36,714,257 762,692 3,086,582 963,444 81,704,710 13,452,819
 
Total Liestoc6 13,323,480 14,005,216 2,147,691 431.83 722,894 167,175 4,02' 0 ,198,086 14,604,314
 

Source: Torres, Cahadas anRibadeneira,
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Table 10.3 Man-Workdays Uzd for Crop Production by Gender and Size of Farm: Ecuador 1915
 

Provlnze SeA - -2 2-5 5-'c !0-20 20-50 50-100 100 Totals 

Carcnv: Ma~a 32,318 107.557 247,789 .1362 :59,438 156,660 6,069 7,730 1,036,323 
Ferale 12,194 !6,?17 56.538 3,052 32,746 23.451 5,260 1.019 221,287 

Imoabura: Male 105.112 1D,475 493,428 362.8A 403,392 58,437 310,699 69,163 2,098,094 
Female 47,690 83,335 205,334 12,102 5565c. 39,267 6,595 0 54C.182 

P'cnincna: Kale 179,309 237,190 432,994 58,648 329,579 483,309 209,561 4,860 2,524,450 
Female 187,030 134,203 28C,650 262,954 72,322 76,944 18,564 0 502,557 

Cotapaxi: Malc 189,590 386,531 588,70: 555. :',797 ;7',802 0 2,805 2,.72,294Female 153,736 285,969 404.383 212. ' 93,7' 25.718 U 0 1,185,692 
Tungurahua: Male 460,570 346.308 475,06; f59,400 57,385 21,265 125,701 10.396 :,666,099 
Female 375,965 152,155 179.943 6".1? 15.490 16.314 29,772 0 837,836 

Cn'ntcrazo: male 365,140 313,224 448,118 225.25 2,377 167,394 26.013 70,135 1.639,358 
Female 249 ,701 23.,09; 253,40N !37,518 32,388 80,087 0 21,280 1,007,471 

BoU ar: Ma;e 96,554 :09.122 267,738 406,003 247,708 716.941 38,086 38,586 1.920,738 
Femaile 53,886 7,,916 !03.708 9',964 25.109 57.090 3.875 C 414,570 

Caar: Male 119,608 141,446 189.762 452.128 200,754 115,944 54,960 30,926 305,530 
Fetale 142,004 85.074 82,39 149,276 36,250 60,806 1,396 0 558,20. 

zuay: gale 296,30 446,4'1C 4 3.385 156.66C 49,088 158,?14 38,356 30,926 '.560,747 
Female 289.168 448,401 356.514 65,286 15,369 18,136 0 0 i.192,774 

LO.a: Malt 229,565 611,216 1,074.,21 526,935 287,813 580,259 10,62, 28,323 2,35C,053 
Female 79.764 226,098 466.548 293,897 99,084 83,903 415 13.275 ,263,164 

Sierra: W)se 2,074,073 2,888,579 4,.61,705 3,752,349 2,012,231 2,730,725 820,072 294,452 19,334,186 
Feale 1,591,140 1,798,165 2,389,615 1,462,647 489,132 481,616 65,877 35,674 8,313,866 

Esmeraloas: Male 24,099 356,423 409,445 201,573 :,A ',69,131 267,543 496,578 136,293 085
 
Female 5.:9! 7.-36 65,907 85,'76 38,729 58.381 26,742 43,389 331,351
 

ManaWf: Hale 264,232 705,183 !,828,371 1,284,486 !,312,618 1,446,131 406,347 276,329 ",524,29T
 
Femaie 60.887 104,472 216,856 107,091 88,33 145.338 6,558 0 729,335
 

Los Rios: Mole i,260,096 286,110 521,631 454,149 506,156 612,145 60,383 113,734 3,864,464
 
Female 281,098 27,250 64,413 75,258 4,761 86.552 9,068 33,833 562.233
 

iuayas: Male 509,963 787.5,74 2,228,404 1,728,383 1,!03.138 1,276,635 99,879 161,764 7,895,860
 
Female 53,796 134.581 398,574 248,004 225,119 220,069 0 15,448 1,295.593
 

El Oro: KWie 101,818 345,687 442.024 395,575 501,220 298,152 I12,312 62,799 2,250,587

Femae 68,61? 88,957 126,909 84,992 72923 43,214 15,271 16,897 517,840
 

Costa: Hale 2,260,228 2,194,785 5,377,453 4,130,136 3,832,577 4,129,641 870,494 750,979 23,546,293
 
Female 469,651 363,096 872,659 600,521 428,265 553,554 59,639 109,567 3,456,9!2
 

Naoo: Wale 4,273 6.365 33,31, 70,016 221,,27 520,247 359,420 24,856 '.257,615
 
Female 1,287 1,E12 '4,4:23 24,379 36,324 151,887 141,096 2,223 374,031
 

Pastaza: Male 0 5,242 0 10,571 26,78O 82,16i 40,445 1,377 'i7,190
 
Female 4,472 0 0 4,312 14,636 28,'50 6,838 0 59.008
 

Morona S' Male 10,034 14,294 41.401 35.054 46,422 181,964 115,768 1,337 446,274
 
Female 1,366 6,466 14.484 10,194 !4,235 29,930 8,254 1,337 86,266
 

Zamora C: Hale 3,532 6,367 14,989 30,297 ;0,674 131,489 61,57 120,548 459,466
 
Feae 64 257 24.95, 5,275 909 21,930 11,842 0 51,34
 

Orients: Hale 17,839 32,268 89,701 153,945 395,003 915,868 577,203 148,718 2,330,545
 
Foeale 7,189 8,535 53,864 44,160 66,704 222,497 174,030 3,560 580,539 

Total Male 4.352,140 5,115,632 1 ,228, 59 8,036,430 5.23q,811 7,776,234 2,26'.769 I194,149 45.21 ,024 
Total Female 2.067,980 2,169.796 3,316.128 2.107.323 984,101 i.257,667 299,546 1486801 12,55',357 

Source: Torres, Cahadas and Rioaoeneira.
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Figure 10.1 Division of Family Labor by Gender, Ecuador 1975
 
Source: Haney.
 

family farm labor was supplied by women (Figure 10.1). This Is related to both the 
ethnic composition of producer groups and the types of agriculture practiced In 
the two regions (see also Phillips 1987, 1985a, 1985b).

A high proportion of the agricultural population in the Sierra consists of 
Indigenous population groups in which women play a much more important role in 
farming than they do In nonindigenous populations (Alberti). The Costa population 
is composed of a much smaller proportion of indigenous groups than Is true for the 
Sierra. Agricultural production In the Costa tends to be on larger farms, to be 
more strongly oriented to commercial production, uses larger amounts of hired 
workers and concentrates on export cr )ps, situations where the participation rates 
of women are much lower than is typical of smaller family farms and subsistence 
units found in the Sierra. An exception in the Costa is that women frequently pick 
coffee for pay. Women also participate less in the larger commercial operations in 
the Sierra, except for some dairy operations where they are hired for milking, a 
role that has declined with mechanization of the operation (Stolen). 

While, among the indigenous groups In the Sierra, women participate 
extensively In nearly all farming activities, there tends to be a division of labor by 
sex, with men's activities being more z=ncentrated on crop production and women 
devoting relatively more time to livestock raising activities (Table 10.2). Women's 
participation Is especially large on the small farms which are very Important In 
terms of numbers and In the use of labor since the level of mechanization is very 
low (Table 10.3). Most small farms raise some livestock in addition to producing 
crops for the market as well as home use (Cornick; Ibarra; Pomeroy). The livestock 



Social Institutions, Gender and Living Conditions 307
 

include cattle, hogs, sheep, chickens, rabbits and guinea pigs. Since the amount 
of land and for-age per farm is very limited, to assure effective utilization, the 
livestock generally are not pastured in the open but rather are carefully herded 
or tethered to control their grazing or the forage is cut and taken to them. All 
these techniques are labor-intensive with women and children performing a large 
share of the work. Men generally do the heavier field work, such as land clearing 
and plowing, with women being more involved in planting, weeding and harvesting 
crops. In addition, women care for the children and do the housework. Men are 
more apt than women to participate in farm labor mar kets, working as day or 
permanent laborers on larger farms. 

M' I-kto itIin & &,cit :L-vL-t J4E3 

Farm women in the Sierra participate somewhat equally with men in the 
marketing of the products produced on their farms (Haney; Torres, Cahadas and 
Ribadeneira). Women also play very important roles in the agricultural marketing 
system, i.e., as intermediaries. This is especially important in the traditional 
marketing system which consists of ferias, the mari'et days held one or more times 
per week in most rural towns. Bromle> estimated that 75 percent of the 
intermediaries are women, although the larger merchants and wholesalers tend to 
be men. Womer also operate a large share of the retail market outlets in the market 
centers and the small community stores in cities such as Quito and Guayaquil. 
While supermarkets have been growing in impo; tance, the majority of food products 
are still handled by smaller merchants. 

Impact-tsg o>f ChtanmgoPE
 

Women's roles in agriculture are continuing to evolve in response to cnanging 
conditions in the sector as well as in the country's economy and society generally. 
As a result of the agrarian reform movement in the 1960s and 1970s, Ecuador's farm 
sector was further dichotomized into a group of a relatively few medium and larger 
commercial farms and a much larger group of small farms. The smaller farms had 
a substantial subsistence base prior to the petroleum boom, although most have 
since entered primarily into commercial activities. Women have much larger roles 
on the smaller than on the larger farms and greater than they had during the 
hacienda period when labor was tied to the larger farms (Haney). Participation by
both indigenous and nonindigenous women is greater on the small farms, since 
conditions make their participation essential for economic survival. 

A second factor has been the growing need for the small farm families to 
obtain off-farm ncome for economic survival, since many of the farm units are too 
small to support the family. The development of home-produced crafts and off
farm employment are the primary activities used for attaining additional income 
(Brea-Porteiro; Meier; Muratorio; Poeschel; Balarezo, et al.; Schroder). Women are 
frequently the producers of crafts, while men are more likely to do off farm work. 
Off-farm work may consist of labor on neighboring larger farms, seasonal migration 
or commuting to other farm areas or to the cities.' As a result, adult males tend 
to be absent from the farm during the day, week or season. Maintenance and 
control of the family p!9t fall increasingly on the women (Salamea and Likes). This 
phenomenon also has contributed to the decline in production of typical food crops 
in the Sierra since they tend to require more and heavier labor which is not 
available when the men migrate. 
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Social custom dictates that women, especially of the dominant white-mestizo 
culture, defer -o men in public matters. This is reflected in the title of Wendy 
Weiss's 1985 doctoral dissertation, Es El Que Manda (It Is He Who Commands). 
Despite this custorm, the roie of women is important and the changing social and 
economic circumstances are altering the perceptions as well as reality. Women 
inherit equally with men and thus own and control property and their increasingly 
important roles as income earners further add to their power and influence (Weiss). 
Illiteracy remains higher among women but their educational levels have improved 
and the numbers of female students in university agricultural curriculum have been 
growing more rapidly than those of males (Izurieta and Pinto). Cornick, et al. 
found that farming systems research objectives were often frustrated because the 
scientists failed to account for the influence and control of resources by women 
in agricultural communities. Agreements reached with the men in a village would 
not be carried out in practice because the women who controlled part of the 
resources would not cooperate. This was not apparent during negoLiations because 
the village women did not participate when the farming systems research team was 
composed of males. The team recommended that all research teams contain females 
to assure that women's ,iews were adequately taken into consideration. This seems 
relevant for most economic development activities involving small farms. 

II. 	 Findi1ngs cf the Rapid Rural 
A p p raisal 

The objectives of tne rapiu rural appraisal were to examine the sociai and 
economic situations of rural families in the Sierra, Costa and Oriente, with special 
attention to impacts of male m:gration and off-farm employment on the division of 
labor ana resources by gender, age, ethnicity and class. For this, RRA fieldwork 
was conducted in the Provinces of Chimborazo (Sierra), Manabi (Costa) and Napo 
and Sucumbios (Oriente). 

Met hdc 3.ogy 

The methodology of RRA is based on "triangulation," i.e., obtaining more than 
one source of data about a limited and focused number of issues. In the present 
study, the process began with the selection of sites that had both recent agro
socioeconomic diagnostic research by Ecuaoorian or U.S. social scientists and a 
project sponsored by the U.S. Agency for International Gevelopment (USAID). 
These pr.ovided base-line data. Additional data were generatad via a variety of 
methods.' It should be noted, however, that the RRA fieldwork did not involve 
random samples, so that the results about the cases studied cannot be generalized. 

Family- Gerder aind AgricLItural 	 Devc&1c>omerit 

The results of the RRA help to confirm the drastic underestimation of the 
female contribution to Ecuadorian farming by the 1982 Census of Populaton. The 
officiai census statistics indicated that only 7 percent of rural women were 
economically active and only 7.5 percent of the population economically active in 
agriculture were women. This under-counting is due, in lar'ge part, to the use of 
a question that tends to exclude women from being classified as economically active. 
When asked about their occupation, women, or their husbands, generally answer 
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that itis quehaceres dorn~sticos (housework) or area de casa (housewife). A totally
different picture about women's agricultural labor results if questions are asked 
first about the crops produced and then about the extent of participation by family
members, males, females and children, as well as hired labor. The results of a 1974
75 sample survey show considerably higher rates of female participation in family
agricultural labor than does the census (Torres. Cahiadas and Ribadeniera).
Although not based on scientific samples, the RRA indicates that the levels of female 
involvement in farming are higher than those reported by the 1975-75 study. 

The RRA results for the Sierra are in line with the high rates of women's 
involvement in all phases of farming found in recent studies of Sierra populations,
especially indigenous ones (Alberti; CIM; Poeschel). The RRA results for the Costa 
area studied, however, indicate a dramatically higher female participation than the 
few other published studies have shown (Leonard; Luzuriaga; Phillips 1985a, 1987).
Their findings Indicated that women do almost no agricultural work. Balarezo, who 
worked in the Jipijapa area of Manabf Province shortly after the RRA was carriod 
out, obtained results almost identical with the levels of female agricultural
involvement found by the RRA. The Torres, Caadas and Ribadeniera study also 
indicated substantial Costa female participation.

Findings for the Oriente represent one of the first efforts to ascertain the 
gender division of labor among colonists in Napo and Sucumbfos Provinces, although 
a recently conducted but unpublished survey by the Foundation for Agricultural
Development (FUNDAGRO) interviewed both males and females in each household. 
The RRA found a level of female involvement intermediate between that of the Sierra 
and Costa, with Indian women very heavily involved in farming and poorer mestiza 
women moderately involved. 

Sexc arid Age Divisicrn of Labo, anid Reouarces
 

Among the Sierra Indians, few farmers are very well off but, regardless of 
level of wealth, women generally participate as equal partners in the division of 
agricultural labor. These findings have been well-documented by other recent 
studies of Chimborazo villages based on random samples (Alberti; CIM). Women work 
with the men--as often do the children--in every main crop task except plowing 
and chemical applications. When a man is not aN ailable for those tasks, the women 
do the work, hire labor, organize a minga or obtain help from a male with 
obligations due to kinship or other ties. Women also care for small and medium 
animals, with the help of their children. Caring for chickens, guinea pigs and 
rabbits are almost 100 percent female activities while sheep and pigs are 
predominantly female obligations. Cattle and horses tend to be male dominated 
enterprises. 

Seasonal migration by men tends to be subordinated to involvement in the 
main crop months, except among those Indians who have too little land to provide 
even for subsistence needs. This proved the case In the community of Magipamba,
where the typical landholding is less than one-fourth hectare and where most men 
migrate and come back only once or twice a year from their work. In contrast, in 
the communities of Chimborazo and Yacupamba, which are not as land-poor, prime
age men migrate only when they are not crucially needed for farming. In both 
Chimborazo and a fourth community, Pisicaz, however, many of the men lived al 
home but worked off-farm on neighboring haciendas or in a nearby cement factory.
Thus, for those farms where male migration or off-farm labor is significant, women 
probably do well over half the farming. 

With respect to the division of resources by age and sex it was found that 
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from very early ages, children may be given a chicken or a guinea pig to care for. 
It is their animal and they will benefit from its proceeds. As they get older, they 
gain access to larger animals. Similarly, inheritance customs mean that land is 
divided equally among sons and daughters. In Alberti's Indian sample, over 80 
percent of the women had some land. For married couples, a joint decision-making 
pattern is dominant (the RRA; Alberti; CIM; and Poeschel). The husband and wife 
will discuss, for example, se:ling an asset and reach a consensus decision on both 
the sale and use of the proceeds. Women frequently sell small animals or artisan 
items in the market for funding household subsistence but men generally have more 
access to cash income. This does not seem to unduly diminish the woman's voz y 
voto (voice and vote) in the household. Studies of Sierra Indian populations 
emphasize women's stronger adherence to ethnic identity, language and customs 
and to attribute this, in part, to the women's reluctance to trade their greater 
relative gender equality as Indians for the subordinate position of mestiza women 
(Alberti; Poeschel). 

Among the mestizos, the ideal is that a woman is economically dependent and 
should not have to work in the fields (Alberti; Stolen; Weiss). The higher the social 
class and/or economic level, the more likely the ideal is to be realized. The RRA 
found this among mestizos in the Oriente and the Costa; Alberti provides empirical 
documentation for her sample villages in Chimborazo Province in the Sierra. Among 
other things, this pattern means that the women of the beiter-off mestizo families 
have less household leverage vis-A-vis their nusbands than do the women from 
poorer mestizo families. This is because the pc:,.rer the family, the more active the 
woman is likely to be in agricultural production and/or other income-generating 
activities (Alberti; Blumberg 1989). But the situation is complicated by the issue 
of high levels of seasonal migration among mestizos (both youths and household 
heads, as well as some young, single women). The head of the Ecuadorian Center 
for Agricultural Services (CESA) in Riobamba and a USAID/Ecuador official (citing 
a 1979 USAID study) indicated that for much of the year in many mestizo villages 
in Chimborazo Province, the population consists overwhelmingly of married and old 
women, old men and young children. Under such circumstances, the women do most 
of the agricultural work, although most of the income may come from off-farm 
activities. 

Comparing the relative economic and social status of Indian and mestiza 
women, the Indian women not only play more important and equal roles in 
production, their status is further enhanced by strong cultural norms of "full 
partnership" that give them more household leverage than one might expect from 
their low cash incomes in comparison with their seasonally-migrating husbands. 
Mestiza women may do as much work in poorer families and in areas of high male 
migration but strong cultural norms of economic dependence r %ducethe household 
leverage these women get from their productive and cash contributions to the 
famil y. 

The RRA area for the Costa was carried out around Portoviejo, Manabi 
Province, which is an overwhelmingly mestizo area. Women have been described as 
doing virtually no field work in the Costa region, except, perhaps, for working in 
the coffee harvest. The RRA found that coffee harvesting does provide the main 
source of women's income in coffee-growing areas. However, aczording to both men 
and women in the five communities surveyed for the RRA, women also are involved 
in family farming activities, performing substantial amounts of field work, much of 
the animal care and sometimes raising a garden. With respect to field crops, women 
were acknowledged by both sexes as having important roles in planting, harvesting 
and post-harvest processing. In addition, women, more than men, pointed out that 
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wives also helped in land preparation, weeding and seed selection. They strbssed 
that a common daily work pattern for roughly six months of a typical agricultural
cycle is for the woman to spend the morning doing domestic and productive (e.g.,
animal care) chores around the house. They then prepare lunch, take it out to
their husbands in the fields and spend the afternoon working in the fields. In the
coffee-growing areas, where harvesting was in progress during the RRA visit, the 
women did not hesitate to tell how much they were paid for a day's labor
harvesting coffee. This was their principal source of independent income during
the year and they said that they used almost all of it for their children's food and 
welfare. 

As of the 1982 population census, some 30 percent of the 115,000 inhabitants
of Napo Province were lowland Quichua Indians. They farm by horticultural
methods, specifically by "slash and mulch" cultivation and claim, like the Sierra
Indians, an equal partnership pattern in field operations for most principal crops.
But the equal partnership may involve more sexual differentiation among crops than
in the Sierra. For example, cassava is largely a woman's crop. It also is theirprincipal subsistence crop, consumed in both solid and liquid (chicha) forms.
Women taise primary care of the children and fill in when men leave for temporary
migration.' They, however, tend to have less direct access thanto cash Income
their female counterparts in the Sierra, since local markets are not as developed
and ubiquitous. Thus, the women are less likely to be market sellers in the few 
local ferias than in the Sierra. 

Among the mestizo colonists, the usual norm about women's ideal place as
housewife prevails but the norm is observed even less than in the Costa.
Pioneering on a remote farm is labor-intensive and both women and children,
especially male children, work in agricultural tasks. Women were described as
being important in doing the same tasks as detailed above for the Costa mestizos.
Moreover, women colonists described the same common time pattern for farm work 
as found in Manabi. After a morning doing chores in the vicinity of the house, 
women prepare lunch, deliver it to their husbands in the fields and remain to
spend the afternoon working. However, getting to and from the cultivated areas
of their long, thin, still-largely-forested holdings is a more formidbie task than
in the Costa region. As discussed below, colonists' farms are 50 hectare plots 250 
meters wide by 2,000 meters deep. These are organized in lines along the roads,
with the 250 meters being road frontage for the first lines on each side of the road.
A second line is formed at the end of the first, i.e., 2,000 meters (2 kilc neters) from
the road, a third line is then formed 4,000 meters from the road, etc. In many
areas, colonists have settled as far back as the eighth or ninth line from the main
road. In the northern area of the Oriente, there is no real dry season, so male
migration is not confined to any particular season. When there is an urgent need
for money or when oil companies or a neighbor are hiring, the man may undertake
outside work, leaving the wife and children to carry on as best they can. However, 
a report by Dario, Ser6 and Luzuriaga indicates that only about a fifth of the
colonists work off the farm and that most of those are the newer immigrants who 
have not fully established their farms. 

Wives of the colonists have fewer opportunities to earn cash income than in
the other regions. Coffee is the main cash crop and some women work for pay in
its harvest but it is difficult for those who live away from the main roads to get
out to sell a chicken or eggs in the weekly market, let alone leave for a stint
picking coffee. Furthermore, most of the farming in the study area is a family
business so that day labor opportuhitles are very limited, for men as well as 
women. Thus, while women do a significant portion of the work, they have less 
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access to income than their female counterparts In the Costa and, especially, the 
Sierra. 

Tmorip3-ry MigrLtion/C i c Altirn/Ciommut ing 

The RRA results indicate that, except for three situations (two are in 
Chimborazo Province, in the Quichua village of Yacupamba and the ten mestizo 
villages of Chingazo-Pungales, and the third involves the APPYs of Manab() men 
increasingly work away from the farm.9 The primary reason given was that the 
economic crisis had caused an increase in the cost of living. For the Oriente, the 
recent declines In coffee prices have reduced farm Incomes, further aggravating 
the situation. The increased off-farm work Includes all three activities: temporary 
or seasonel migration, circulation and daily commuting to nearby jobs. The latter 
range from day labor for local landowners to work In a cement factory (in the 
indigenous villages of Chimborazo and Plsicaz). The net result is that women and 
others not in prime labor force years (the young and old) do more of the farmwork. 
It also was evident that more of their production was being used for consumption 
than sale, unless a development project had enhanced their agricultural 
productivity. 

ar~keto in the S ierLr ard Orirte 

"Mini-censuses" of several markets in both the Sierra and the Orlente were 
undertaken as a follow-up to earlier, more extensive studies of Sierra markets. 
Bromley had found that women accounted for some 65 percent of the market sellers, 
including 85-90 percent of those retailing fresh foodstuffs. Counts taken in four 
Sierra markets indicate that quite similar patterns still exist. In Otavalo's 
textile/artisan market, 63 percent of the sellers were women. In the small/medium 
animal market of Guamote women were found to be the exclusive se!lers of chickens 
and guinea pigs and to be in the majority (some 55-60 percent) of the sellers of 
hogs and sheep; whereas cattle, horses and donkeys were sold almost exclusively 
by men. All of the wholesalers observed buying the sheep and hogs were women. 
In the main, fruit, vegetable and miscellaneous market of Saquislif, 85 percent of 
the vendors were women. In the Riobamba textile market about half the sellers 
were women, jie to a preponderance of male tailors and male Otavalehos selling 
textiles from that area. In the Oriente, women were 65 percent of the sellers in the 
weekly market In Coca and 57 percent in Sacha's weekly market. A less precise 
count of the large Lago Agrlo market found at least two-thirds of the sellers were 
women.
 

IV. Communilty Life 

Although rural life in Ecuador tends to be centered around family and 
kinship interrelationships, community activities also are important. These include 
governmental, educational, economic, organizational, religious and social functions, 
activities that typically are interrelated. 

LEocl Gorvernmrvt 

Ecuadorlan local, sub-provincial, government units are cantones (counties),
parroquias (parishes), municipios (municipalities) and comunas (communities). The 
latter is the smallest administrative unit and the one with which a campesino is apt 
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to have greatest contact (Colyer). The comuna is a form of economic and community
organization, first legalized in 1937 and recognized by the 1979 Constitution. To 
be a legally recognized organization the cornuna must be registered with the
Ministry of Agriculture, as is the case for the other agricultural organizations
discussed below. 1983 were 1,844 registe edIn there comunas with a total 
population of 682,663 (FIDA p. 83). 

Most comunas are indigenous groupings, located primarily in the Sierra but
with some located in both the Oriente and Costa regions. Historically, they
possessed both communal land and individual family parcels, with the communal land
often located in the high pasture land areas (pAramos). With increasing population 
pressures, the comunas have tended to subdivide the common land so that new
families could have their own land. Comunas operate through general assemblies 
consisting of all members 18 years of age and older, which develop policies and
elect a council (cabildo) to carry out the policies. In addition, there are the 
comuneros consisting of the household heads, primarily men, who have the 
obligation to participate in community activities. A principal function is the 
administration of communal property but they also conduct other community
business and promote development, education, health and other services. 

Due to the centralized nature of governance in Ecuador, however, the powers
of the communities are limited. They can be influential in community improvement
activities and in obtaining better services from such centralized agencies as the
Ecuadorian Electrification Institute (INECEL) and Ecuadorian Institute for Sanitary 
Works (EOS). 

Public S e w.'i/J_4cea 

Public services in rural areas were upgraded substantially during the oil
boom years, a process that has continued but at a much slower pace due to the
economic crises of the 1980s. Rural electrification was expanded, roads were 
constructed, schools built, water was piped into many communities and health 
centers were installed. The "rural year" required for completion of medical degrees
has made health services more available, as has the campesino health insurance 
program. School construction was expanded so that most communities are served 
by at least a primary school (six grades).

Medium-sized to larger farms tend to have adequate services. With access 
to electricity, such farms can install water and waste disposal systems. They can
afford bottled natural gas or other fuels. These farms tend to be on to haveor 
access to all-weather roads and ownersmost of the have trucks for transporting
their products. They either live in communities with both primary and secondary
schools or can send their children to private schools. Many of the owners of larger
land units live in cities such as Quito, Guayaquil or the larger provincial cities and 
towns. 

However, the same situation does not prevail for the majority of owners of
small farms, who cannot afford to privately install such services. Despite very
considerable improvements in public utilities, large numbers of rural areas and
communities do not have many of the basic services. According to the 1982 Census 
of Housing, 31.6 percent of the rural houses had electricity, 23.7 percent had
running water (either within or outside the house), 28.6 percent had indoor or 
outdoor toilets and 15.5 percent had waste water disposal facilities such as septic
tanks (JordAn p. 237; P~ez, Ordohez and Torres). Only about one fourth of the 
rural households (24.1 percent) obtained their water from public water systems,
with the remainder about equally divided between wells and springs (38.6 percent) 
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and other sources such as rivers and streams (37.3 percent). Less than 30 percent 
of the rural houses were classified by census personnel as acceptable or better. 

Important differences in the availability of water and electric services exist 
both within and between regions (Table 10.4). A higher proportion of rural 
households In the Sierra (28.7 percent) obtain their water from public sources than 
in either the Costa (16.3 percent) or Oriente (15.8 percent). In the Sierra the 
percentages vary from 22.0 in Bolfvar to 45.6 in Imbabura while the variation in the 
Costa 1c from 4.1 in Esmeraldas to 44.8 in El Oro and for the Oriente the range is 
8.2 in Napo to 31.4 in Zamora Chinchipe. About two thirds of the rural households 
in both the Sierra and Costa regions are without electricity, while over 85 percent
of those in the Oriente lack such services. Less than half the rural houses in 
Tungurahua lack electricity, compared to nearly 89 percent in Napo. 

While most of the primary roads are paved, the vast majority of the 
secondary roads are gravel or dirt and tend to be poorly maintained. Thus, 
transportation for both people and products Is a serious problem for many small 
farms, especially those located at a distance from main roads or population centers, 
,since they generally must depend on public transportation. Those who live away
from main roads often have to walk, or use horses or donkeys, to transport 
themselves and their products to markets or to a point on a main road where they 
can access public transportation systems. 

In the Sierra and Costa regions most farms are located on or close to roads, 
although the road quality may be poor. The colonization process in the Oriente, 
however, has resulted in a large number of farms that do not have direct access 
to a public road and must depend on narrow paths to the nearest road. 
Colonization has followed the construction of roads for oil exploration and 
production. Each colonist receives 50 hectares from the Ecuadorian Institute for 
Agrarian Reform and Colonization (IERAC) in a parcel that is 250 meters wide and 
2,000 meters deep. These are organized in along the roads, with the 250 meters 
being road frontage for the first line on each side of the road. The second line Is 
formed at the end of the first, a third line is formed the end of the second, etc. 
Typically colonization occurs in 4 to 5 lines but there may be 8 to iO or more. 
Thus, many colonists must walk or ride horses or donkeys for several kilometers 
for access to roads, public transportation, schools, other public services and 
markets. 

Many communities have piped water systems but most small farms depend on 
wells, rivb,s, rainwater or water hauled in by tank trucks. Many families must 
devote considerable amounts of time to obtaining water, a task generally performed 
by the women and children of the household. Water quality 'Aso is a problem with 
much of the water contaminated. This contributes very signi icantly to rural health 
problems, especially for children where gastro-intestinal infections and diarrhea 
are common. 

Health services also remain a problem in many rural areas. While health 
centers have been established in some communities, others do not have such 
services or have them on a part-time basis. Health problems are more serious for 
more isolated farms, in all areas but particularly in the Oriente, where they are 
exacerbated by the lack of transportation that permits quick access to medical 
services in emergency situations. Although family planning access was not studied 
In detail, many women in all three regions indicated the need for more services 
(and, in the Oriente, for personnel other than the male military doctors now 
running the area's main such facility). 

Access to a primary school is relatively easy In nearly all rural areas, 
although distances can be substantial for the more Isolated farms. Secondary 
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Table 10.4 Rural Housing Characteristics, Ecuador 1982
 

Province Number Water Source 
 Percentage Without:
 
of Houses
 

Public Wells Others Elec. Tcilet Sewage
 

All Areas Combined 779,942 24.1 38.6 37.3 67.2 70.6 83.3 

Sierra 436,297 28.7 35.4 36.8 64.9 81.7 88.0 
Azuay 60,660 25.8 44.1 30.1 67.2 87.4 90.0 
Bolivar 24,940 22.0 53.0 25.0 79.6 78.7 86.4 
Cahar 31,395 22.7 52.7 24.6 66.9 83.5 84.9 
Carchi 14,620 25.2 29.8 71.8 55.1 83.3 88.5 
Cotapaxi 50,140 22.1 35.2 42.7 71.8 84.6 88.9 
Chimborazo 54,340 32.4 49.2 18.4 78.0 84.1 88.1 
Imbabura 31,542 45.6 23.2 31.2 64.6 82.4 85.2 
Loja 47,560 29.5 51.3 19.2 83.2 95.2 96.8 
Pichincha 77,360 39.0 23.3 37.7 50.4 63.3 72.4 
Tungurahua 43,740 29.9 14.3 55.8 45.7 71.0 84.8 

Costa 299,053 16.3 40.6 43.1 67.0 55.6 79.1 
El Oro 21,760 44.8 30.2 25.0 62.1 64.8 73.2 
Esmeraldas 22,220 4.1 21.1 74.8 77.6 73.4 92.1 
Guayas 109,760 14.9 31.2 53.9 51.8 54.1 73.3 
Los Rios 54,739 12.3 53.5 34.2 79.8 73.2 77.6 
Manabi 90,574 16.5 51.5 32.0 76.2 40.2 85.1 

Oriente 36,711 15.8 38.3 45.9 85.8 83.3 90.4 
Morona-Santiago 9,974 15.1 44.9 40.0 86.2 85.8 92.3 
Napo 16,170 8.2 39.8 52.0 88.9 81.8 90.8 
Pastaza 3,709 22.2 19.9 57.9 71.8 74.4 80.3 
Zamora-Chinchipe 6,858 31.4 35.1 33.5 85.3 88.1 91.9 

Galpagos 346 24.9 7.5 67.6 60.1 50.6 76.6 
Unassigned Areas 7,545 12.5 56.2 31.3 (1,.2 41.4 75.3 

Source: PAez, Ordofez and Torres.
 

school access is more problematic for many smaller communities or for the children
from more isolated farms, since such schools tend to be located in larger
communities and to serve several communities. Thus, relatively few farm children 
go to secondary schools because of the difficulty and costs of accessing the
schools. Many farm families indicated they would like to send more of their
children to secondary schools but cannot because of the cost. 

In addition, some of the more isolated areas, primarily In the Oriente, haveproblems with obtaining or retaining teachers who are assigned by the Ministry of
Education. In such places there may be only one teacher for all six grades and if
she (c- he) becomes Ill or leaves in mid-term, another teacher may not be assigned,
causing the loss of an entire year of education. 
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Historically, fewer girls than boys attended or completed primary school so 
that more women than men were illiterate. This was especially true in many
indigenous areas where the women often spoke only Quichua. While a larger 
proportion of females than males still do not complete either primary or secondary 
schooling, most of the disparity has been eliminated. Currently, a literacy campaign 
aimed at completely eliminating illiteracy is being waged. Part of the campaign
requires high school students to teach reading and writing for four months to 
receive their diplomas (bachilleratos). 

O,~gniiz£La.t ios 

A large number of organizations of various types exist In or to serve rural 
areas of Ecuador (FIDA; JordAn). The country's constitution requires that 
campesinos receive state support in organizing and promoting their interests. 
Under the Agricultural Development Law, Agrarian Reform Laws and Law of 
Comunas, the Ministry of Agriculture (HAG) is charged with assisting and 
.developing such organizations. All have to be officially registered by MAG to have 
legal standing, a status that is essential for receiving services such as training 
and credit. 

Organizations which have membership of Individuals are classified as first 
degree units, while unions or federations of first degree organizations are classed 
as second degree units. These tend to be provincially or regionally based. Third 
degree units generally are national or regional federations of second degree
organizations. The FIDA study indicated that In 1987 there were 27 second degree 
organizations with a membership of 291 first degree associations. These second 
degree organizations can be of associations, cooperatives, comunas or combinations 
of these. National or third degree organizations generally consist of aggregations 
of second degree units. They attempt to represent their groups at the national 
level and to obtain political benefits for their members. Such groups represent, 
especially, campesino and indigenous interests. Examples are the National 
Federation of Campesino Organizations (FENOC), which represents some 15 small 
farmer or3anizations and the Union of Natives of the Ecuadorian Amazon (UNAE) 
which is compc&'id of indigenous groups. 

Official organizations. mandated by law, include the agricultural centers, 
organized at the cantonal level and to which farmers must belong to obtain farmer 
identification cards. These are federated into four regional chambers of agriculture 
which in turn are part of a national federation, although this latter unit is weak 
and lacks the influence of the regional chambers. The centers vary in activities 
but many provide services such as input stores, marketing and technical 
assistance. 

Associations are groups of farmers organized for specific purposes, often to 
promote production of a particular product or improvement of farmer interests In 
a given geographical area. There are associations of large as well as small farm 
owners. Associations tend to be relatively easy to form but to be legally
recognized they must be registered with the Ministry of Agriculture. Members of 
producer associations must have land titles or certificates of possession but the 
same rule do6 not apply to marketing associations. An 9xample of first degree
associations are the Association of Cassava Producers and Processors in Manabf 
Province (APPY). Through a second degree organization, the Union of Cassava 
Producers and Processors (UAPPY) and with the assistance of the International 
Center for Tropical Agricultural Research (CIAT), USAID, HAG and the National 
Institute for Agricultural Research (INIAP), some 350 cassava producers have 
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developed cooperative activities to process cassava into a dried product for use in
mixed feeds for livestock and shrimp (Huffstutler; Romanoff and Toro).

There are a very large number of cooperatives in Ecuador for both
agricultural and nonagricultural activities. Through May 1987, there were 2,245
NAG-registered, agriculturally-related cooperatives with 77,589 members (FIDA p.
84). Many of these are traditional organizations that provide goods and services
for their members. There also are production cooperatives that were formed as a
result of agrrian reform requirements, especially for receiving land that had been 
state-owned. 'o Many were created as a result of Decree 1001, issued in 1970 during
the last Velasco Ibarra dictatorship. This decree was specifically for rice
sharecroppers in the Costa region (Phillips 1985a, 1987). To be eligible for landexpropriated under the decree, an individual had to be a member of a production
cooperative, which received the land and other services. Colonists also must form 
or join a cooperative or pre-cooperative to obtain land under the colonization 
programs in the Oriente. Many, under both the agrarian reform and colonization 
programs, are cooperatives in name only since individuals join merely to receive
iand. The units are then operated as independent farms and many of the
cooperatives do not function as active organizations. In other cases, cooperatives
have been formed because the government provides benefits that accrue only to
those so organized. Coffee marketing cooperatives, for example, were organized
because of a law that granted them a proportion of the country's coffee quotas
under the International Coffee Agreement.

Labor unions are a form of organization to which some rural agricultural
workers belong but these are relatively few due to legal requirements and other
factors. Unions are permitted where there are more than 15 worker's with 
permanent employment. Employers often avoid union activities and other :abor law
requirements by contracting workers for short periods of time. Thus, unions are 
apt to exist only for relatively large agro-industrial firms. 

Women's and youth organizations exist in some rural areas but the total
numbers and membership are very small compared to the potential. Women can be
members of associations and cooperatives although by law membership is limited to 
one member per household, who almost universally will be the head of the
household, the husband. Women who are unmarried, widows, or who the
principal farm worker for some 

are 
other reason, may be the official member of either 

an association or cooperative. There a-e some associations and cooperatives for
women's activities. Two women's groups, for example, have associations within the 
cassava production and processing group in Manabi Province. They produce
cassava starch, a process that is more labor-intensive than cassava flour
production. But they are having difficulties becoming registered with the 
government as a producer association, since the land titles or certificates of

possession required are 
not in their names. Lack of registration, in turn, limits
their access to credit. Despite the equality of men and women proclaimed in the
Constitution and the fact that the government began a new push in the summer of1989 to abolish laws in conflict with the Constitutional guarantee of equality, there 
are no current plans to modify the laws permitting only one member of a household
to belong to a producer association or cooperative and awarding land titles or
certificates of possession to the head of the household (Gonzalez).

The primary rural youth organizations are the 4-F clubs, ai.i organization run
by a foundation with support from the Ministry of Agriculture. These clubs are
for the children, both male and female, between the ages of 14 and 25, of farmers
with limited resources. Although the 4-F clubs have produced very positive results
for their members, they benefit relatively few rural youth. There are only about 
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110 clubs with some 3,500 members out of around a million eligible for membership. 
Finally, there are school-related organizations. The most Important are the 

Parents Associations, which conduct efforts to maintain and improve local school 
systems. There also are student associations or clubs within some schools, 
generally the secondary schools. The majority of these, however, are involved with 
sports activities. 

R e i g io 

Ecuador, including its rural areas, remains a largely Catholic country 
although some Protestant denominations have made inroads in some rural areas (see, 
for example, Muratorio 1980, 1981). Church activities revolve around services,
marriagas, baptisms and religiously related festivals. Many rural areas do not have 
permanent priests but are serviced by circuit riders who come to the community, 
generally weekly, to hold services, hear confessions and to perform marriages,
baptisms and other functions. The Church has been active in promoting 
agricultural, educational and community improvements. These include, esp Icially, 
activities by the Center for Social Action (CEAS) in the Riobamba area. The 
Church also has been active in missionary, educational and development activities 
among the indigenous groups in the Oriente. Catholic Relief Services (CRS) also 
provides resources for improving rural living standards In some areas, especially 
the Oriente. 

While the total numbers are still relatively small, Protestant denominations
-especially fundamentalist and evangelical groups--have become important 
community forces in many rural areas. They have changed community standards 
with respect to activities such as drinking. Some contribute substantially to 
community, health, education and )ther economic development activities. World 
Vision, for example, has carried out important development activities in the 
community of Chimborazo west of Riobamba, including development of a cheese 
factory, a water system, outdoor latrines and a trout production facility. These 
develh.pment projects were mentioned prominently by villagers when discussing 
their recent conversion. Conversely, however, villagers In Magipamba, which has 
had Protestant missionaries for over 25 years, only mentioned receiving traditional 
charity activities (clothing and food for the neediest, rides Zo a hospital for the 
sick, etc.) from the missionaries. 

Cob~uLn-i t A c~tivitiea 

Although family and kinship ties (compadrazgo) dominate In the social and 
economic lives of most rural Ecuadorians, some activities occur as community 
functions. One of the more important of these is the mlnga, the joining together 
of a group to accomplish some objective by use of voluntary and unpaid labor. 
These are used commonly and extensively by the indigenous communities but also 
are practiced by many other groups. They may involve the entire community or 
some smaller group. Mingas are used for activities such as constructing facilities, 
maintaining Infrastructure or carrying out some specific project. They also are 
used for agricultural production activities. In some communities, mingas are used 
for preparing ground, planting, cultivating and/or harvesting crops. This can be 
especially important in areas where many of the males migrate or work away from 
the farm during periods of critical farming operations, since it permits carrying out 
those critical functions even for families with limited labor supplies. 

In nonindigenous communities, mingas may be used for specific community
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related tasks such as building a community center, school or other activity with 
common benefits. These also may be activities of an entire community or of some 
specific group within the community. Both the male and female cassava producing
and processing associations, for example, have used mingas to carry out some of 
their association activities. These have included constructing and maintaining the 
facilities and preparing for the new production season. 

Another common community-based activity in many rural areas is the 
conducting of festivals. These tend to be based on religious or related activities 
and are held at a time when nearly everyone in the community will participate.
Community resources are pooled to finance the festival and those with more 
resources are expected to contribute more. During the huasipungo era, the large
landowners (hacendados) helped finance festivals, although often complaining of the 
time lost from work. Those festivals were us-d to distribute bonuses, food,
clothing and other items, to the farm workers. Crain documments the economic 
losses that accompanied the abandoment of one such festival after the 1964 agraian
reform was implemented. However, even today larger farms and employers in an 
area often contribute to particular festivals as a way to help relieve the tedium cf 
arduous farm labc- and to maintain good relationships with their workers. 

Market days also can be considered community functions since the mark;.ts 
squares (plazas) are public facilities. Larger towns in an area will generally de'vote 
one day per week to the feria, a time when rural and other residents come to the 
town to sell and buy farm products, livestock, clothing, artisan goods and other,
products. The market days vary considerably in the Sierra but tend to be on 
weekends in the other regions. 

V. Rar-t--Time Farmlrig 

A large percentage of the Ecuadorian farm families earn substantial 
proportions of their incomes from off-farm or nonfarm sources, including work on 
other farms. Data for sources of income in 1974, as reported by a Ministry of 
Agriculture-Office of Overseas Science and Technology Research (ORSTOM) study 
are shown in Table 10.5 (Torres, Ca~adas and Ribadeneira). These data were 
developed during an early year of the petroleum era and do not fully reflect the 
impacts of the oil boom on noofarm employment opportunities. They do, however,
indicate that very small farms, those with two hectares or smaller holdings, earn 
half or more of their incomes from nonfarm sources. Although recent data are not 
available, studies of economic activities in several areas of the country indicate that 
local day labor, seas'onal migration, circulation, artisan production, trade and other 
nonfarm activities continue to be important economically and that farm families with 
limited resources continue to depend on such sources for substantial portions of 
their incomes. 

Trends in recent years probably have increased the dependence on off-farm 
work for many of the smallholders. This proved generally true in the RRA, 
although, as described above, campesinos in three areas indicated that they are 
now working away less than in previous years. Factors that tend to increase off
farm work are a greater pressure on land that exists in some areas, due to parcel
subdivision as new generations reach maturity and form new households and a 
deterioration in economic well-being that the economic crises have produced.
During the 1970s, there also ,-ore economic inducements to migrate from farms as 
employment opportunities expanded, due to the construction boom and increases 
in other economic activities from the use of oil revenue and increased international 
borrowing. Some of this resulted in permanent migration as farmers and farm 

http:mark;.ts
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Table 10.5 Percentage of Farm and Nonfarm Income by Farm Size, Ecuador 1974 

Farm Size Range - Hectares All
 
----------------------------------------------- Sizes
 

Source 0>1 1>2 2>5 5>10 10>20 '0>50 50>100 100+
 

Farm
 
Product Sales 21.4 38.0 53.9 65.3 70.4 78.8 81.6 87.1 59.5
 
Home Use 6.8 12.7 13.4 13.3 13.8 10.0 5.3 2.2 9.2
 
Total Farm 28.2 50.7 67.3 78.6 84.2 88.8 86.9 89.3 68.7
 

Nonfarm
 
Trade 7.9 3.9 4.5 4.9 4.6 2.7 4.4 4.2 4.9
 
Artisan Products 4.4 1.4 0.6 0.8 0.1 0.8 0.6 1.0 1.4
 
Agr. Wages 31.6 26.2 17.1 8.1 5.1 2.3 1.1 0.3 12.8
 
Nonagr. Wages 27.3 17.0 9.8 7.3 5.2 4.6 6.3 3.9 11.4
 
In Kind Income 0.7 0.8 0.7 0.3 0.8 0.9 0.6 2.2 0.9
 
Total Nonfarm 71.9 49.3 32.7 21.4 15.8 11.3 13.0 11.6 31.4
 

Source: Jordan p. 84.
 
Note : Totals may not sum to 100 due to rounding.
 

workers moved to urban areas, a factor that helped relieve some of the pressure 
on land. The economic crisis of recent years has reduced off-farm employment 
opportunities and may be exerting a negative influence on off-farm employment. 
However, such work still appears to be an important source of income for many 
families with small landholdings. 

The net result has been a irther "feminization of farming" in areas where 
men are away for much of the crop cycle, especially in the Sierra and parts of 
Manabf. While many farm households reduce their production and rely
increasingly on the men's off-farm earnings, the records of two development 
projects that introduced productivity-enhancing interventions in areas of high male 
seasonal migration offer food for thought. In the cassava processing project, the 
activities are contra-cyclical, beginning when the men normally would start their 
six-month migration. A market is being created for cassava and anecdotal evidence 
indicates that male migration is down. Recent studies do show that on-farm income 
is up sharply for APPY members (ChAvez). In the Chingazo-Pungales area of 
Chimborazo, an irrigation project encompassing ten mestizo villages has dramatically 
turned around family income patterns and had a smaller effect on male migration. 
Previously, according to the CESA head for Riobamba, about 90 percenL of income 
came from men's off-farm earnings. Since irrigation water began flowing, farm 
income has risen from 10 to about 60 percent of family earnings, while male 
migration is down 6-7 percent (Martinez). Women are participating in both projects, 
though much more heavily in the Chingazo-Pungales effort. 

Further research is needed before it can be concluded that productivity
enhancing efforts for part-time,"feminized", smallholdings merit a substantial slice 
of the agricultural development budgetary pie. Rather, what is needed is greater 
realism; present projects aimed at smallholders tend to ignore male migrtion and 
women farmers, often to the detriment of both project and beneficiaries.' Future 
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aid may aim for a better balance by both farm size (smallholder and commercial) and 
gender. In this way donors would be able to target those actually contributing to 
Ecuadorian agricultural productivity and food security. 
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NOTES
 

1. Women did farm work during the hacienda era, especially !ndlgenous Sierra 
women who worked on the household plot (huasipungo) assigned to the family In 
exchange for work on the hacienda. 

2. The petroleum and construction booms of the 1970's and early 1980's resulted 
In more off farm employment opportunities and made both permanent and temporary 
migriftlon feasible, 

3. Techniques used In all three regions plus Quito included: (a) interviews with 
key Informants; (b) 'group meetings with villagers, project beneficiaries and 
representatives of farmer and indigenous organizations; (c) semi-structured 
interviews with men and women farmers using a "topic sheet;" (d) a limited amount 
of participant observation; (e) "mini-censuses" of 4 markets in the Sierra and 3 
In the Oriente; (f) secondary analysis of census and other large-scale data sets on 
Ecuadorlan agriculture; and (g) a literature review of gender and agriculture in 
Ecuador. In the Sierra, data were obtained from 73 men and 79 women via these 
techniques. Three indigenous Chimborazo Province villages constituted the 
principal Sierra field sites: (1) Chimborazo, a high-altitude village with a fairly 
good natural resource base; (2) Yacupamba, a high-altitude, predominantly sheep
herding village with poor and eroded soils; and (3) Magipamba, a moderate-altitude, 
densely populated, very heavily eroded village with extreme land fragmentation. 
In the Coastal province of Manabf, data were obtained from 15 men and 14 women, 
most of them members of a Cassava Producer and Processor Association (APPY). 
Four of 14 men's APPYs and both women's APPYs were visited, with field 
observations and interviews concentrated in the villages of San Vicente, Bijahual 
and Jaboncillo. In the Orients, data were obtained from 27 men and 22 women In 
Napo and Secumbios Provinces, with field observation concentrated in the colonist 
villages of San Sebastian de Coca and Yuc i and the Quichua village of San Carlos. 
A bilingual (Spanish-Quichua) woman interpreter was used for fieldwork in the 
three Chimborazo Province villages and a bilingual man interpreted for fieldwork 
with Quichua speakers in Napo Province. In total, data were obtained from 115 men 
and 115 women in the three regions and, in the Quito area, nearly 30 additional 
'ndividuais (key informants and 8 workers in an agroindustrial firm rowing 
flowers for export). 

4. Since the neighboring haciendas tend to be on the same agricultural calendar, 
men who spend considerable time as day laborers may find that the hacienda work 
conflicts with functions on their own farms. Under these (>rcumstances, women, 
children and elerly men do more of the farm work. 

5. The women who belonged to the only women's APPY group, San Vicente, that had 
operated--and successfully produced income--through an entire farming season, 
also stated that they spent their income on food and their children's health, 
education and clothing. This pattern of women more single-mindedly spending 
income under their control on basic needs and, especially, children's nutrition, 
health and welfare, is fourd worldwide, not just in Ecuador (Blumberg 1988; 1989). 
The women of the San Vicente APPY received a lower return for their cassava 
starch than the men's APPYs received for cassava flour. This is because starch 
production is more labor-intensive than flour production (it begins with hand
peeling the cassava tuber, whereas flour production begins by feeding the tubers 
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into a cassava chip-making machine) but both command about the same price. In 
addition to the income, the women stressed that they enjoyed working together in 
a group. Moreover, the income brought them greater self-confidence, respect from 

_their husbands at families and more voice in household decisions. 

6. rhere appears to relatively little migration of the older men although many of 
the young men work for the oil companies as guides or macheteros (using machetes 
to clear jungle areas). The main purpose of this work is to enable the youths to 
save funds to pay for rmlarriage ceremonies. 

7. It proved impractical to do RRA interviews on the back "lines," which are 
connected to the roads by narrow trails. Nonetheless, through group meetings,
colonists living on the third and fourth line--and one man living on the eighth
line--were interviewed. The man from the eighth line, an activist in Union of Small 
Farmers of the Northeast (UCANO), would take his wife and children "outside" of 
their hold!ng only once a mon'h, for a one or two day trip for marketing, meetings, 
etc. The woman key informant .4ho had worked as an interviewer on the recent 
FUNDAGRO study had interviewed as far back as the fourth line. Her subjective
impression was that health, children's education and other aspects of ,,ell-being 
are negatively related to living farther away from the road. 

8. Temporary or seasonal migration refers to leaving the farm for a distant area 
for several weeks or months where returns to the home base are infrequent.
Circulation refers to leaving to work in an area away from the home base but where 
returns are frequent, generally every week or two. Commuting is where the 
individual travels daily to either temporary or permanent work. 

9. The men of Yacupamba have been devoting more effort to agriculture lately in 
the hopes of wresting some sort of harvest from their increasingly deteriorated 
agricultural base. Meanwhile, sheep remain the mainstay of that isolated comuna's 
livelihood. In the ten mestizo villages migration used to be almost universal among
prime-aged men, but an irrigation project (constructed largely by the women) has 
enabled the villages to raise impressive quantities of alfalfa, corn, peas, fruits, and 
\'egetables. Consequently male migration has fallen and farm income has increased. 
Finally, the men of the three fully operational male APPYs claimed to be migrating
less since work at the processing piants provides them with increased incomes. 

10. The State owned lands that had been confiscated from the Catholic Church as 
a result of the Liberal Revolution of 1905. These were controlled by the Social 
Assistance Agency (Asistencia Social) which rented the haciendas to individuals who 
operated them in much the same manner as privately owned lands. 

11. The 4-F clubs are similar in concept to the 4-H clubs of the United States. The 
Fs are from four words in the Spanish club pledge, "fe" (faith), "fecunda" (fertile 
or productive), "fortaleza" (support) and "felicidad" (happiness). 

12. CEAS activities were the result of efforts by Morsignor Leonidas Proaio, a 
leader In the Latin American liberation church movement, to make the Church a 
more effective force for improving living conditions in indigenous communities. 
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13. In some mestizo areas of high male migration, it appears that female-headed 
farmilies, de facto or de jure, are increasing. Balarezo, for example, found almost 
30 percent femalo-headed units in the Jipijapa area of Manabi. 

14. The RRA found a clear example in the Guamote Integrated Rural Development 
(DRI) Project. The three top technical officials mentioned that their biggest 
problem was the lack of continuous male participation, due to migration. They 
admitted that women were heavily Involved in the crops and animals (especially 
sheep) they were targeting for assistance. But they did not wcrk with women 
farmers, nor did they have plans to do so. Blumberg (1989) reviews the worldwide 
evidence on gender and agricultural development and finds that this bypassing of 
women, even given 'male absence, Is the prevalent practice rather than the 
exception. The agent for Chimborazo Province of the USAID-assisted National 
Association of Sheep Growers (ANCO) sheep project is beginning to work with 
women as well as men, with positive results, given women's prominent role In 
sheep-raising. It Is too soon to empirically assess this pioneer effort, but so far, 
income and productivity seiem to be up. 
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CHAPTER 

AGRICU LTURE 

AND 

THE PUBLIC SECTOR
 

DALE COLYER
 

I. Introductlcn 

Agriculture has played an important role in Ecuador's turbulent political
history (Hurtado). Conflicts between agricultural interests and disagreements with 
government policies have contributed to the country's political instability. In over 
a century and a half since achieving independence the country has had numerous 
changes in government with only a few democratically elected administrations that 
completed their terms in of-ice. Although completed terms have become more 
common in the last forty years, there were interruptions in constitutional rule in 
both the 1960s and 1970s. 

The Ecuadorian political situation developed within a conservative/liberal 
dichotomy, where the conservative forces tended to be concentrated in Sierra 
agricultural interests and the liberal views in Costa agricultural and associated 
commercial interests (Kasza; Hurtadc). However, politics came to be dominated 
more by individuals with followings based as much on personality as ideology, as 
reflected in the long political life of J. M. Velasco Ibarra, who was popularly elected 
or appointed President five times from 1932 to 1968. Cultural and historical factors, 
economic forces, regional and personal conflicts led to internal disputes w;thin the 
liberal and conservative parties and to the formation of many political movements 
and parties with no party being able to command support of a majority of the 
voters. Thus, election to power does not necessarily carry with it the popular 
mandate needed for effective governance. 

The current political situation has been affected significantly by the 
discovery and development of oil in the Oriente. The era began with a period of 
military rule in 1972 when Velasco Ibarra was overthrown close to the end of his 
fifth term as President. The military government developed the policies and 
programs for exploiting and using the revenue from the oil. The approach included 
the nationalization of a large share of the oil industry and an import-substitution
Industrial policy. Other nationalistic policies were the development of additional 
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state or mixed state-private sector enterprises, stronger economic regulation 
including price controls and a substantial expansion of the bureaucracy with 
increased activities in agriculture, education, health and public works. 

The remainder of this chapter is divided into six sections. Section II 
describes the organizational structure of the Government of Ecuador (GOE) while 
Section III covers the activities of the Ministry of Agriculture (HAG). Section IV 
is concerned with other GOE agencies with activities that affect the agricultural 
sector and Section V discusses linkages between the government and the private 
agricultural sector. Section VI analyzes the government's budget and its impacts 
on the country's agriculture. The last section, VII, describes the activities of 
agriculturally-related foreign assistance programs in Ecuador. 

II. GCv'e- r rnmeintal O r!ganizatiocrn 

The current Ecuadorian constitution, Its 17th, was adopted in 1978 and 
revised extensively in 1983 (Constituci6n de la Republica del Ecuador). The 
governmental structure is highly centralized, but there are provincial, county 
(cant6n) and municipal local government units with varying degrees of power and 
autonomy. Under the new constitution all literate citizens 18 years of age or older 
have the right and obligation to vote, except that members of the armed forces and 
national police cannot vote. The new constitution extended suffrage to include the 
illiterate, although they are not required to vote. It recognized four economic 
sectors (public, private, mixed and communal) and provided encouragement for 
organization and mobilization of the populace. A reform also requires a runoff for 
president between the two top vote getters if no one receives over 50 percent in 
the first vote. The new charter continues the U.S. type of structure with separate 
executive, legislative and judicial branches. 

E 34oXt i v* 

The executive branch is headed by a President and Vice President who run 
on the same ticket and serve a foyr year term. The President is limited to a single 
term, i.e., can never be reelected. The system is basically one of strong executive 
power where the President and executive agencies have fairly wide authority to 
carry out their functions. The executive branch consists of 12 ministries and 
several other agencies. The President can create ministries "as needed" and 
appo;nts the Ministers and other agency heads, a process that does not require 
legislative confirmation, although such individuals can be impeached and then 
removed from office by a simple majority vote of the Congress. There are 
numerous other agencies to carry out administrative functions. 

Economic policy is essentially an executive function. Major actors in 
developing and implementing economic policy, in addition to the President, are the 
Ministry of Finance, Central Bank, Monetary Board (Junta Monetaria) and Economic 
Front (Frente Economico) plus, at least in the planning stage, the National 
Development Council (CONADE). Within this group, the Monetary Board and 
Economic Front tend to be the more important policy-making bodies. The Monetary 
Board is composed of a presidentially appointed head (President); a General 
Secretary; the Ministers of Agriculture, Finance, Energy, and Industries; the 
Secretary General of CONADE; the General Manager of the Ecuadorian Development 
Bank; two representatives from Chambers of Agriculture, Commerce, Industries, and 
Construction--one from the Costa-Galapagos Islands and one from the Sierra-
Oriente; a representative of the Private Banks; the Superintendent of Banks; and 
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the General Manager of the Central Bank. The Economic Front is comprised of the 
Ministers of Agriculture, Finance, Industry, and Public Works. The Monetary Board 
is concerned with monetary policy and develops programs implemented by the 
Central Bank. The Economic Front develops general economic policies, especially 
on macroeconomic issues although it also sets prices for controlled activities. 

L4aL g IL im -at ia 

The legislative branch was completely overhauled under the new constitution. 
It was converted to a unicameral s,"stem instead of the traditional Senate and House 
of Representatives, which had been used in Ecuador under most previous 
constitutions. The legislature consists of 72 deputies, with 12 elected nationally
dnd the remainder popularly elected in each province, with the number per
province determined by population--there is one representative for each 100,000 
population up to two, with .an additional reoresentative for each additional 300,000
people or fraction thereof. National deputies are elected for four year terms and 
provincial deputies are elected for two year terms with elections hellJ during the 
first presidential round (January every fourth year) and at the midterm. A deputy 
cannot be immediktely reelected but is eligible for reelection after one term out of 
office. The legislature meets in regular session only 60 days beginning on the 10th 
of August (9th in Presidential election years) each year. Additional special sessions 
can be called for by either the leadership of the legislature, the President, or by
petition of the membership. Other interim legislative matters are handled by four 
commissions (committees) or a plenary of the four. The commissions are for budget,
agriculture, labor and social matters. They must approve major new activities of 
the executive such as the budget or new regulations. 

The main function of the congress is to legislate, although it also has certain 
appointive powers and the power to evaluate, criticize and judge the actions of the 
executive branch. This includes the piwer to impeach and remove the President,
Vice President, Ministers of State and heads of major government agencies. rhe 
President and Vice President can only be impeached for treason or other grave
offenses against the State. Ministers and others can be removed for offenses 
cornm!tted in the prosecution of thi-r duties. The Congress also has the right to 
vote amnesty for political offenses and pardons for common offenses. With each 
new administration Congress appoints the judges for the Supreme Court and 
associated tribunals. From lists submitted by the President, it also appoints the 
heads of three control agencies, the Solicitor General and members of the Electoral 
and Constitutional Guarantees tribunals. For the latter the Supreme Court and 
other agencies also submit lists from which some members are selected. 

Jjdzc1 £Ia 1 

The judiciary consists of a Supreme Court of Justice with lower provincial
and cantonal courts, the Fiscal Tribunal and the Tribunal for Administrative 
Disputes. Separate courts exist for the national police and military. The Supreme
Court and Tribunal Justices are appointed each four years by the Congress.
Provincial judges are appointed by the Supreme Court and cantonal ,udges are 
appointed by the provincial courts. Their primary functiuns are to try civil and 
criminal cases, although the Supreme Court has some power to settle contradictions 
In laws. 

In addition there are two parajudicial organizations, the Tribunal of 
Constitutional C ;arantees (TGC) and the Supreme Electoral Tribunal (TSE). The TGC 
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oversees compliance with the constitution and can suspend laws (not retroactively) 
which are contrary to the Constitution although Congress is the final arbiter of 
constitutionality (Torres). The TSE is charged with directing, overseeing and 
guaranteeing the electoral process. For example, the TSE certifies the winners for 
the President and Vice President who Congress is then obligat, d to install. 

Pirovirci&al3 anid Lcc:al Gov4nx-rimernt 

There are parallel national and local government organizations at the 
provincial, cantonal (county) and parochial (parish or township) levels. Appointed 
central government officials carry out national programs with local applications 
which are implemented through an hierarchial system. This includes Governors 
(appointed by the President) at the provincial level, Political Chiefs (Jefes Politicos) 
in the cantones and Political Lieutenants (Tenientes Politicos) in the parishes. 
While once very powerful officials they now have more limited powers and functions, 
although as agents for the central government with its resources and powers they 
can have significant impacts on local activities. These central government 
appointees differ from the relatively autonomous, elected provincial and local 
government officials who have strictly local functions. 

The provincial and lower level government units are both considered to be 
local for public sector financial accounting. At the provincial level a council and 
prefect are elected to four year terms. The prefect is the executive and presides 
at the provincial council meetings. Provincial units are not strong governments 
when compared to, say, state governments in the United States. Local governments 
correspond o cantones, each ot which is a municipality for government purposes. 
There are two types: (1) provincial capitals and other cantones with over 50,000 
population and (2) all other cantones. Bot'i elect a municipal council which is the 
governing body for the municipality (canton). The main difference is that the first 
type elects a mayor while the second elects a Council President but both perform 
executive functions. These local government units have considerable functional, 
economic and administrative autonomy. They have legislative authority by the 
passage of municipal ordinances and are relatively strong as local government 
units. Comunas, discussed below, also have governance functions but are not 
formal government units. 

PAbl ic.: AcdminLr tra t ion 

Public administration in Ecuador is carried out by an extensive civil service 
bureaucracy that was expanded greatly during the years of the petroleum boom. 
The administrative structure is based on a set of institutions created and laws 
passed In the late 1920s and 1930s. The institutions include the Monetary Board, 
Central Bank, Superintendency of Banks and Office of the Controller General. Laws 
were developed for managing the budget, monetary system, international trade, 
banking and tariffs and labor. A set of major administrative reforms were made in 
the 1960s when the Civil Service, Administrative Career and Municipal Government 
laws were passed and when modern techniques for personnel administration, 
administrative analysis, simplified procedures and program budgeting were 
introduced. Administration of the agricultural sector follows the general pattern 
described above, with the MAG being the principal focus of public sector 
agricuitural activities. 
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III. Mini-str-y cf Agriculture 

The Ministry of Agricultur- was re-established in 1973, when It was separated
from the Ministry of Production. Previously it had existed as a separate ministry
and the 1973 realignment was only the last of several that the ministry has 
undergone. The MAG, along with most Ecuadorian institutions, expanded very
rapidly during the 1970s as the public sector took on more extensive and intrusive 
roles in the economy. New agencies were created and the sizes and functions of 
the existing units expanded. Thus, it consists of an extensive bureaucracy with 
many functions and numerous agencies to carry them out. Its main offices are in 
a large, modern headquarters building in Quito and it has another large office
building in Guayaquil. Offices and facilities for other agencies are located in 
various rural and urban cites throughout the country including an office in each 
provincial capital and canton, where an Agricultural Service Agency (ASA) office 
is located to carry out Ministry functions. 

F"ncrt iLcorn&' 

The primary purpose of the Ministry is to assist the agricultural sector in 
carrying out its basic functions; providing the nation's food supplies at reasonable 
prices, earning reasonable returns on its resources, contributing to export
earnings, protecting the country's natural resources and contributing to the it's 
economic development (MAG 1985; Espinel). To accomplish this MAG has the 
responsibility for formulating and implementing agricultural policies. Its activities 
include providing technical assistance to farmers (extension and training), some 
inputs, marketing services, storage facilities, and information on production and 
marketing; administering price supports; promoting animal and plant health;
licensing imports; conducting agricultural research; implementing agrarian reform 
and colonization; constructing and operating irrigation, drainage and flood control 
projects; and promoting agricultural development. HAG, in conjunction with the 
National Development Bank (BNF) also programs and allocates credit to the sector. 

QOrlgaL z : s;ati o 


The MAG consists of the Office of the Minister, four Subsecretariats, a 
number of adjunct or attached agencies, linkages with other agencies and partial 
or complete ownership of a number of parastatal and m'"'ed private/public sector 
enterprises (Figure 11.1). The organizational structure the Ministry is complex
with many different and sometimes overlapping units, ct iced at various tImes in
the history of the Ministry and its predecessor organizations to carry out the 
multiple tasks and activities assigned to the institution. 

The Minister of Agriculture is in charge of operations and policy, serves as 
a member of the cabinet and is an official representative to other government units 
including the Monetary Board, National Development Bank, the boards of public and 
mixed enterprises and development agencies. The Minister's Office consists a 
Ministerial Council, internal auditor, publicity department, advisors for legal and 
science matters, a department for economic and international affairs which also 
houses the Policy Analysis Unit, a unit for coordination of the Ministry's adjunct
agencies and the forestry directorate. The Minister is concerned primarily with 
policy, with most of the day to day operations being implemented through the 
Subsecretarlats. 

Each subsecretariat is headed by an Under Secretary and each is composed 
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of Directorates which are subdivida into Divisions and/or National Programs. 
Heads of Directorates and all superior or equivalent units are political appointees, 
whiile civii service personnel head the lower units. 

The Subsecretariat for Administration handles administrative details through 
the Directorates of General Services, Finance, Planning, Legal Matters and the 
Computer Center. It also contains the administrative units of the National Programs 
for Crops, Livestock, Rural Development, Mechanization and Animal Health plus the 
Small Farmer (Campesino) Training Institute (INCCA) and the National Program for 
Agrarian Regionalization (PRONAREG). 

The Subsecretariat for Marketing was created in 1984 to help solve one of the 
most persistent problems of the sector, a costly and inefficient marketing system. 
This unit was created with a single Directorate but with Divisions for domestic and 
international marketing. The unit is in charge of the Market News Service which 
provides daily information on market prices for agricultural products. It also was 
assigned the task of overseeing two of the Ministry's adjunct agencies, the National 
Company for Storage and Marketing (ENAC) and the National Company for Basic 
Products (ENPROVIT). 

The two regional subsecretariats, one for the Sierra and Orient9 regions and 
one for the Coast and GalApagos, also were created in 1984. Zonal subunits were 
added in 1987 for the Amazon, the Azuay-Cahar area and Manabf-Esmeraidas. Th-
Costa Subsecretariat is located in Guayaquil and has its own administrative unit.' 
The primary purpose of these regional units is to provide technical and other types 
of assistance to farmers as a means to stimulate and improve agricultural 
production practices. They are composed of the Technical Directorates and, in the 
Costa, the national crop programs (bananas, cacao, coffee, rice and cotton, and oil 
crops). They conta'n the Provincial Directorates which conduct MAG programs for 
their areas and wh-ch oversee the cantonal units, the Agricultural Service Agencies 
(ASAs). MAG technical assistance efforts are carried out directly by the technical 
units and national programs, through producer organizations and the provincial 
agricultural offices that extend into each canton via the ASAs. 

P 3rC> a 

NAG programs are as varied as the country's agriculture (MAG 1987a). One 
of the more important is to provide technical -istance, under the regional 
subsecretariats, to producers of a wide variety of products. These include the 
traditional food crops (rice, wheat, barley, soft corn, cassava), grain legumes 
(beans, peas, lentils), many fruits and vegetables, traditional exports (bananas, 
coffee, cacao), non-traditional exports (flowers, abaca, melops, asparagus), feed 
grains (corn, sorghum), native crops (quinua, triticale, oca, melloco) and 
industrialized crops (soybeans, oil palm, cotton). Technical assistance also is 
provided through the rural and regional development programs. Plant and animal 
sanitation programs carry out activities to control the severe disease and pest 
problems that are endemic in tropical regions. The ministry has some 613 extension 
agents distributed among the country's 21 provinces and varying from 71 in 
Pichincha to 3 in the Galapagos (Jordan, p. 241). However, these agents are 
scO.jred among the many programs and agencies of the ministry; there is no 
organized extension service (see Chapter 12). 

The Division of Rural Development complements and, to a certain extent, 
duplicates, a similar program in the Ministry of Social Wel'are's (MBS) Secretariat 
for Rural Development (SEDRI). The MAG division works primarily with indigenous 
communities to conduct training, provide technical assistance, reforestation and 
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soil conservation services, and construct infrastructure such as roads, bridges, 
water supply facilities, irrigation works, schools, community buildings, health 
facilities, storage buildings and sanitary facilities. The Training Division provides 
courses and other training for small and indigenous farmer groups. The Ministry 
also cooperates with the Military to provide agricultural training to recruits under 
the Agrarian Conscription Program. A mechanization program provides tractor and 
other machine services for farmers whose operations are too small for them to 
acquire their own machinery. 

The forestry program is involved with reforestation, timber production and 
improvement, wood products development, watershed protection and agro-forestry 
activities that promote development of tree crops. The forestry unit also is in 
charge of operating the county's 2.8 million hectares of parks and natural areas 
including the Galapagos National Park. A soil conservation unit conducts a modest 
program, relative to what is needed, to protect the Nation's natural resources. 
PRONAREG does soils mapping and related activities to improve utilization of the 
country's agricultural resources and works with the National Institute of 
Meteorology and Hydrology (INAMHI) to provide agro-climatic data. Intormation, 
planning and policy analysis units provide data, information and analyses to assist 
Ministry administrators in developing appropriate programs and policies for 
agriculture. 

Adj"unrct Ak i t 

Several semi-au tonornous agencies charged with specific agricultural or rural 
development functions are attached to NAG. Each has its own budget and 
administrative unit. The Ministry is invoived because the agencies have important 
impacts on agriculture and have common goals and objectives. The Minister, or his 
representative, sits on their Boards of Directors, may appoint or affect the 
appointment of the agency heads and may have influence through the budgetary 
process. A unit in the Minister's Office is charged with coordination of activities 
by the adjunct agencies. 

The National Agricultural Research Institute (INIAP) was founded in 1959 and 
began operations in 1961 at what is now the Santa Catalina Experiment Station (Dow 
and Solis; Chapter 12). It has grown to encompass six experiment stations, five 
research farms and three research centers plus its headquarters in Quito and an 
office in Guayaquil. Research is carried out on a wide variety of crop and livestock 
enterprises with supporting research in soils, diseases, nutrition, entomology, weed 
control, engineering and a limited amount of economics. A very modest extension, 
outreach and technology transfer program is conducted through publications for 
nroducers, field days, farm plots and an on-farm production research program 
(PIP). 

Management of water resources is the function of the Ecuadorian Institute 
of Water Resources (INERHI), an adjunct agency of MAG created in 1966 (Keller, et. 
al.). The majority of its activities is directed to irrigation, an important function 
fo. agriculture due to the existence of arid areas and normal seasonal rainfall 
patterns with the existence of distinct wet and dry seasons (see Chapter 7). 
Drainage and flood control also are important activities. Irrigation in the 
highlands, which has been practiced for centuries, is carried out primarily by local, 
private water users associations and generally involves small areas and projects. 
INERHI provides some assistance to the privately run associations. However, its 
primary activities involve the study, design, construction and operation of public 
irrigation projects, with the largest located in the Costa region. 
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Agrarian reform and colonization are functions of the Ecuadorian Institute 
for, Agrarian Reform and Colonization (IERAC) which was created with the passage
of Ecuador's first agrarian reform law in 1964. The basic functions of IERAC are to
implement the agrarian reform law and to prepare and implement colonization plans
for areas on the agricultural frontier, now located mainly in the Oriente although
until recently the Northern Costa was still being colonized (Bromley). While land
redistribution continues under agrarian reform, a large part of IFRAC's current 
activities is titling land previously distributed. Colonization continues to be 
important in the Oriente. 

ENAC and ENPROVIT perform marketing and pricing functions within the
agricultural sector'. ENAC owns and operates a network of storage elevators, built 
with Inter-American Develcpmenv Bank financing in the 1970s and early 1980s and 
used to store such grains as rice, corn and soybeans. ENAC supports farm prices 

buying grain from farmers at official prices, storing it and reselling it after, theharvest season is over. ENPROVIT's basic function is to provide food in low income 
areas et "reasonable" prices (Riley; See, also, Chapter 8). For this function it 
operates a chain of retail outlets in selected areas, including many rural towns. 
It sells basi. foods plus other products considered to be essential. Both ENAC and
ENPROVLT have required large subsidies from the national treasury to cover 
operating deficits. 

Five regional development agencies attached to MAG include: '1) the
Commission for the Study of the Guayas River Basin (CEDEGE) whose primary
function is to plan and implement development act!vities in the most important river 
basin in the country; (2) the Center for Rehabilitation of Manabi (CRM) which 
promotes and carries out development activities in Manabf Province; (3) the Centc;
for the Economic Recovery of Azuay, Cahar and Morona Santiago (CREA) which has 
similar functions for those three prcvinces in Southeastern Ecuador; (4) the
Regional Program for the Development of Southern Ecuador (PREDESUR) which 
covers the provinces of El Oro, Loja and Zamora Chinchipe, and (5) the Institute 
,or the Colonization of the Amzon Repion (INCRAE) which has functions similar tocolonization activities of IERAC as wel, as developmental functions. 

An important public involvement in agriculture is through the ownership,
complete -'r partial, of business enterprises of various types. MAG is associated
with businesses that produce, process, import and distribute agricultural inputs 
as well as operations that produce, buy, store and distribute agricultural outputs.
These activities were greatly expanded during the era of military government and 
high oil revenues of the 1970s. 

Examples of wholly owned enterprises are ENAC and ENPROVIT (which were 
discussed above). 5 Others are the National Semen Company (ENDES) which provides
artificial insemination services and the National F6rtilizer Factory (FAB), smalla 
factory which makes fertilizer from organic wastes. In general, the state 
enterprises require subsidies of various types, often including specific budgetary
line items. 

Mixed enterprises are those in which the public sector owns a portion of the 
shares of a corporation. The portion can vary from a small percentage of the stock 
to nearly complete ownership. The largest public investor in mixed companies is 
the National Finance Corporation (CFN), although the MAG, National Development
Bank and other government agencies own shares in many businesses.6 The 
government uses the purchase of shares as a way to help finance new companies 
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or as way to save financially troubled enterprises. An advantage of the mixed 
enterprise approach is that the firm can continue to operate as a private sector 
enterprise even when the government owns nearly all its stock. Agriculturally
related mixed firms are in seeds, fertilizers, tea, palm oil, sugar, milk, food 
processing, .!,,oholic beverages, wood products, citrus products and a crop 
insurance company. The two most important are seed and fertilizer companies, 
which control a large share of the sales of those two important agricultural inputs 
(see Chapter 8) 

IV. Other 
Rilated 

I u biic Secto r Age~ncies 
to Agrlculture 

In addition to MAG, a large number of other government agencies have 
important impacts cn agriculture. The sector is large, heterogeneous and complex 
and has a wide variety of soils and climates which, when combined an equatorial 
and Andean location, makes production of most crops feasible. The sector also is 
composed of a number socio-economic and ethnic groups. Since everyone must have 
food an." otht'r agricultural products, the sector affects and is important to all 
Ecuadorians. To serve this variety of interests and activities involves a similarly 
complex and extensive set of institutions. Thus, all ministries and most other 
public sector agencies have some connection with agriculture: providing products, 
services or information to some part of the sector; receiving its output; regulating 
its act.v'ties or those of the agroindustry and marketing subsectors; or utilizing 
its resources for rela~ed activities. 

kD tht 3r M Jin IstZ r:im s 

Every ministry affects the agricultural sector to a greater or lesser extent. 
The Ministry of Defense operates a number of large farms and many of its draftees 
obtain training in carrying out agricultural and rural development activities. The 
taxing and other economic activities of the Ministry of Finance affect farmers and 
agricultural exports. An agency of the Ministry of Finance values property for tax 
aid agrarian reform purposes. The Ministry of Health operdtes clinics in rural 
areas and oversees a program that requires medical personnel to serve in rural 
areas. The Ministry of Education and Culture (MEC) operates Ecuador's public 
schools, including some agricultural high schools and provides teachers in rural 
areas; activities that have greatly reduced illiteracy since 1970. The Ministry of 
Public Works (MOP) constructs rural -;ads, for which a portion of the oil revenues 
is earmarked, as well as providing electrical and telephone services through state 
enterprises. INECEL, MOP's electric utility, has an active program for rural 
electrification and IETEL is responsible for telephone and other communications 
services. The Ministry of Labor has farm-related activities, including enforcement 
of labor laws and minimum wages, regulation of unions and support of worker 
training. 

The Ministry of Industry and Commerce (MICIP) is probably the most 
important non-MAG agency affecting agriculture. It has many linkages with the 
sector, several carried out jointly with MAG. Agro-industrial activities come under 
its purview as does most international trade. Imports of inputs and exports of 
agricultural products require permits which must be approved by both MAG and 
MICIP. The importation of food products such as wheat is programmed jointly by 
the two Ministries. The Grades and Standards Institute (INEN) is part of MICIP. 
While the use of official grades and standards is not extensive, they are used in 
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agro-industry and are becoming more important for grains and other products
traded on the commodities exchange. Fisheries and seafoods functions are handled 
by a MICIP Subsecretariat located in Guayaquil. Its activities cover farm-produced 
shrimp as well as commercial fishing. 

The Ministry of Government and Police affects agriculture through the 
National Police, which is charged with enforcing the Prices and Quality Control Law, 
the basis for consumer price controls. While price controls on many food products 
were eliminated or relaxed during the Febres Cordero administration, price
regulation has received more emphasis under the Borja government and the law ha.s 
not been repealed. The police also enforce anti-speculation (price gouging)
activities which are illegal. The enforcement of these laws may be sporadic and 
inconsistent but they affect farm prices by causing uncertainty, raising the costs 
of marketing and holding down consumer prices, causing lower farm level prices. 

Oth r Go, 43r rm rnt er4 is 

The Central Bank of Ecuador (BCE) affects credit, interest rates, exchange 
rates and the mon.y supply. The Central Bank is a primary indirect source of 
credit for agriculture through its financing of BNF, ENAC, ENPROVIT and private
bank loans to the sector. A subsidiary organization, the Fund for Deveiopment of 
Marginal Pural Areas (FODERUMA), provides financing for many small farmers and 
for rural development. In 1986 its activities amounted to 852 million Sucres for 72 
projects in 18 provinces (BCE 1987c, p.79). 

The National Development Couoicil (CONADE), in the office of the Vice 
President, is in charge of national planning. It makes a four-year plan for each 
government, which becomes a guide for investment LZt!vities, although there is no 
necessary connection between the plan and what i,; actually carried out. The 
planning is done with the cooperation of plannirtg units from other agencies, 
including MAG. 

The National Institute for Statistics and Censuses (INEC) Is in charge of 
national statistics. It conducts censuses including the agricultural census, 
although the last agricultural census was in 1974. INEC also conducts an annual 
survey of agricultural production based on an area sample frame, the National 
Agricultural Statistics System (SEAN). This project is to develop a set of 
agricultural production data based on procedures that permit a valid statistical 
evaluation of the information (see Chapter 6). In 1986 an inter-agency group began 
to integrate the SEAN data into the official agricultural statistics, resulting in a 
situation that made the data incompatible with those from previous years. While 
perhaps representing improvements over previous estimat es the overall accuracy 
cannot be judged in the absence of periodic and accurate census data. INEC also 
collects the data and constructs officia, consumer prices indices based on urban 
low and middle income market baskets as determined by 1975/76 consumer surveys. 

V. P rilvette Secto:r I.. Inke=Lerai 

Agricultural production, marketi 'g and prccessing functions gener&lly are 
carried out by the private sector. The several government agencies with 
responsibilities in those areas interact not only with the individuals and firms 
involved but with organizations to which the individuals and firms belong. Many
of these have been formed to enable the private sector to interact more effectively
with the public sector. A relatively large number of agricultural organizations
exist. They vary with respect to membership, function., resources, influence and 
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stability (FIDA; JordAn). Despite the apparent organized nature of the sector, 
producers tend to be quite independe-nt and there has been little cooperation among 
organizations that have common interests. 

Q xaLi P.bLic Oarx .i tin> 

Some agricultural crganizations are required by law. These include 
Agricultural Centers, four Chambers of Agriculture and a federation of the four. 
The Chambers are, in turn, part of a larger system which include industry and 
trade and which were created by law, although predecessor organizations had 
existed. The four agricultural chambers are located in separate geographical areas, 
the Costa, Northern Sierra, Southern Sierra end Oriente. The Federation is 
headquartered in Quito and Is composed of the Presidents of the four chambers 
with the chairmanship rotating annually. 

Agricultural Centers were created in each canton with farming interests 
under the same law that set up the Chambers of Agriculture. Every farmer must 
be a member of an agricultural enter. Membership in a center provides the 
individual with a farmer identity card which permits access to certain services, the 
most important being, perhaps, the ability to borrow money from BNE. Although 
farmers are legally required to join a Center, many do not. Each center elects a 
delegate to the Chamber of Agriculture In its region and these delegates are the 
only members of the Chambers. 

Comunas are a form of economic and political organization, recognized by the 
1979 Constitution, which must be registered with MAG. They serve as governing 
agencies for sub-parochial communities (Jordan, FIDA). They originated under a 
1937 law as a legal organization for indigenous groups but also are now used for 
other small communitles. 

Cooperrtives are used by the GOE to achieve agricultural objectives. Many 
are traditioral organizations that provide goods and services for their members. 
However, there also are production cooperatives that were formed as a result of 
agrarian reform or colonization requirements, especially for receiving land that had 
been state owned. 

Finally there are the professional organizations or "colleges." To work, 
particularly in the public sector, in a number of professions (economics, journalism, 
agriculture, accounting, etc.) one must belong to the appropriate professional 
organization which In turn requires that the individual meet certain requirements 
such as being a graduate in the appropriate field from an Ecuadorian university. 
The primary organization to which this applies in agriculture is the Association of 
Agronomists (Colegio de Agrnnomos). The purpose of this requirement is to assure 
that persons filling technical slots have the professional competence to function 
effectively in the job, although it also serves to help assure employment of many 
university graduates. 

P rivat S 3rt Org aiztrions
 

Purely private sector organizations encompass a wide variety of types and 
sizes except that there is no nationwide general farm organization comparable to 
the American Farm Bureau Federation in the U.S. The Chambers of Agriculture are 
the closest to a general farm organization and their Federation could be of national 
importance in representing agriculture if regional and class divisions and conflicts 
could be resolved. Despite the lack of a general farm organization most 
agriculturai and agro-industrial interests are represented by one or more 
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organizations. 
Ecuador produces a wide array of agricultural products and there are

producer organizations for most, with various local, regional and national groups.
Other organizations may repres,3nt farmers from specific geographical areas, small
farmers or indigenous farmer,,.. Producer associations are varied In their
activities, some exist for political or social purposes only, while others offer many
services including inputs, technical assistance, diagnostic laboratories, research,
marketing and training. Processing firms are represented by agro-industrial
associations as well as by the Chambers of Industry. Agricultural marketing isprobably the most unorgat. zed activity in the food and fiber industry of Ecuador,
except as marketing is part of overall agricultural activities and organizations.
Small sized retail merchant operations sell much of the food arid these are
organized into a large, national and effective organization, the National Federation 
of Retail Merchants (FENACOMI).

Historically the Indians, subjugated at the time of the Spanish conquest,
provided the bulk of the farm labor under the hacienda system, a generally
exploitative regime. Gradually, however, the recognition of the needs and rights
of this group grew and indigenous organizations began to be formed. A 1937 law
formally recognized this and the Ecuadorian Federation of Indians (FEI) was
formed. It and other organizations have attempted to protect and extend their
interests. Rubio Orbe (pp. 109-110) listed 27 organizations together with a national 
level coordinating group (see, also, Chapter 10).

Labor unions represent a very limited number of farm workers. These tend
to be concentrated in those farm activities where there are plantation and/or
industrial types of activities--sugar, oil palm, bananas, etc. Federations of local
unions connect the agricultural labor unons into the national network. Union
efforts to improve working conditions have produced results, as in the recent
extension of social security to farm workers or, historically, the minimum wage laws,
the 13th, 14th and 15th month wage supplements and an extensive set of labor laws. 

A number of nonprofit foundations are important in the agricultural sector
of Ecuador. They help promote, protect, or develop agriculture, farmers and
natural resources. The Nature Foundation (Fundaci6n Natura) is active in
environmental protection education,and natural resource conservation andreforestation. The Science Foundation ( Fundaci6n Ciencia) has conducted research 
in areas such as health and agriculture. The Agricultural Policy Institute (IDEA)
conducts agricultural policy analyses. The Foundation for Agricultural Development
(FUNDAGRO) is designed to help overcome some of the weaknesses in Ecuador's 
agricultural research program. 

VI. AgricIlture -in the Natlcinal 3uldget 

The national budget of Ecuador is managed by the Ministry of Finance and
monitored by the Controller General. Government revenues come from direct and
indirect taxes and from the sales of products and services by government agencies
and enterprises. large of government's isA share the revenue derived from
petroleum sales, with nearly one-half typically from taxes on petroleum or sales of 
petroleum and its derivative products.

About one-fourth of total Government expenditures are for investments
schools, roads, dams, buildings, equipment, etc., while the other three-fourths 

in
is 

used for current expenses including the such government services as education,
defense, health, justice, agriculture and economic development (BCE 1987c, pp. 283
284). Servicing the public debt has *been taking an increasing share of public 
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revenues, accounting for 23.6 percent current expenses in 1986. 

Th Ecujador- Lan Taxc S3rtem 

The public revenue system of Ecuador depends on a wide variety of
 
petroleum and other taxes, fees and other income sources. While there are a 
relatively large number of different sources, import duties, income taxes and sales 
taxes are the main sources of non-oil revenue. One of the characteristics of the 
tax system is the earmarking of significant portions of revenues from many sources 
for specific uses. This process begins with the Constitution which requires that 
30 percent of the national budget be used for education. However, earmarking Is 
common for other purposes including specific earmarks for local projects or 
activities (Colyer 1988a). 

The laws and regulations with respect to the distribution of oil revenue are 
very complex, including earmarking, although the general revenue budget receives 
substantial amounts, too. Eighteen government entities are entitled to receive oil 
revenues with the proportions determined by complex formulas that depend on, 
among other factors, the price of oil (BCE 1987c, Appendix 3). A major earmarking 
is for the military, which implemented the system and, according to the World Bank 
(1987a), receives over 28 percent of the total. Agriculture receives very little 
directly but rural road development receives a relatively large share, 5.5 percent. 

Trends ir Pub1 ic Reenue and Ecpenditu srD 

An examination of real (1975 = 100) government revenues and expenditures 
from 1965 through 1986 indicates that they tended to increase slowly through 1972 
but increased sharply in the following years as higher oil revenues became 
incorporated into the budget (Figure 11.2). Government revenues declined in 1980
82, rose again from 1983 through 1985 but dropped precipitously in 1986 due to a 
very sharp decline in oil prices. As shown in Figure 11.3, there were budget 
deficits in all but five of the 22 years examined. The last half of the 1970s and 
early years of the 1980s had large deficits which were compensated for by 
borrowing from international sources. Oil revenues had not increased as expected 
and to carry out its planned programs the government borrowed in anticipation 
of future earnings. 

Debt d-Laniageman t 

The external public debt of Ecuador has grown significantly as a consequence 
of continuous borrowing to cover deficits as well as for investments and other 
purposes (Table 11.1). The private sector also borrowed extensively from foreign 
sources in the 1970s and early 1980s. When the economic crisis of 1982-83 occurred 
the solvency of these firms was threatened because the debts were dollar 
denominated. The problem was resolved by "sucretization" of the debt. The 
government took over the dollar obligations and 8allowed the debtor companies to 
repay the loans, to the government, in Sucres. Thus, nearly all the current 
foreign debt of the country is owed by the government. 

The proportions of the deficits financed internally and externally varied 
considerably from year to year. Of the total amount of the deficits for the period, 
41.8 percent was financed from external sources. However, about one half the total 
amount financed externally was in 1986, the year that petroleum prices dropped so 
precipitously (Table 11.2). The country was able to borrow from a number of 
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Figure 11.2 Public Sector Revenue and Expenditures (Except Public Corps.)JaSource: BCE 1974c-1987c. 
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Figure 11.3 Public Sector Surpluses and Deficits, 1975 Prices 
Source: BCE 1974c-1987c. 
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Table 11.1 Ecuador: Public and Private External Debt
 
(millions of U.S. dollars)
 

Year Public Private Total
 

1975 456.5 56.2 512.7
 
1976 635.8 57.3 693.1
 
1977 1,173.8 89.9 1,263.7
 
1978 2,078.4 496.2 2,574.6
 
1979 2,847.8 706.2 3,554.1
 
1980 3,530.3 1,121.5 4,651.8
 
1981 4,415.9 1,542.3 5,868.2
 
1982 4,558.6 1,628.5 6,187.1
 
1983 5,164.8 1,523.8 6,688.5
 
•1984 6,804.0 177.0 6,981.0
 
1985 7,343.1 96.9 7,440.0
 
1986 8,241.9 58.1 8,300.0
 
1987 9,187.0 43.0 9,230.0
 
1988-Est. 9,454.0 39.0 9,493.0
 

Source: El Comercio. 

Table 11.2 Ecuador: Budget Deficits and Sources of Finance 
(millions of sucres, current prices) 

Year Surplus + Amount Financed' Percent 
Deficit - Internal External External 

1970 - 1,545.0 1,534.9 11.1 0.7 
1971 - 1,733.0 1,641.6 55.8 3.2 
1972 - 893.4 -61.1 954.5 100.0 
1973 - 227.5 196.0 31.5 13.8 
1974 - 21.3 21.3 0.0 0.0 
1975 + 609.4 -802.2 -235.6 NA 
1976 
1977 

- 2,160.4 
- 4,292.8 

1,874.7 
3,2,'1.5 

385.7 
1,081.3 

17.8 
25.2 

1978 - 3,765.7 3,862.5 -96.8 0.0 
1979 - 1,607.3 2,716.4 -1,109.1 0.0 
1980 - 4,148.5 2,771.0 1,553.3 37.4 
1981 -16,835.8 9,177.3 7,658.5 45.5 
1982 -17,866.9 7,878.6 9,988.3 55.9 
1983 -14,047.3 16,313.0 -2,265.7 0.0 
1984 - 6,784.8 10,843.0 -4,058.2 0.0 
1985 +21,970.5 -18,185.8 -3,784.7 NA 
1986 -29,641.a 7,073.1 22,451.3 76.1 
Totals 105,568.2 61,397.2 44,171.0 41.8 

Source: BCE 1984b, 1987b.
 

£ Some data adjusted to obtain correct totals. Negative 

numbers for amounts financed indicate net repayments. 
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foreign sources to help overcome the deficit produced by the drop in oil revenues. 
A similar situation occurred when the March 1987 earthquake destroyed some 16 
miles of the oil pipeline and interrupted exports for several months. 

Real total public expenditures, current outlays and investments for 
agriculture rose during the first years of the oil boom but began to decline after 
1974 and reached an oil era low in 1983 (Figure 11.4). Expenditures increased 
slightly after 1983 but were only 57 percent of the 1974 peak in 1985. The 1974 
peak was very high in comparison to expenditure levels both before and after that 
year but real expenditures in the 1980s have been considerably less than in the 
1970s. 

* . - I 
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Figure 11.4 Real Public Expenditures on Agriculture 
Source: BCE 1983b-1987b. 

The proportion of total agricultural io total public expenditures declined 
substantially between 1974 and 1982 (Figure 11.5). Government axpenditures
continued to rise through 1981 and were substantially higher in 1985 than in 1974, 
while expenditures on agriculture declined. The total economy of the country grew 
more rapidly than the agricultural sector during the 1970s and it could be expected
that the proportion of expenditures on agriculture also would decline. However, 
public expenditures on the rector dropped relatively more than the participation
of agriculture in the country's economy. 

Expenditure trends have affected the various agencies of the MAG 
differently. The magnitudes of the changes for the MAG and its adjunct agencies 
are shown in Table 11.3, where average real expenditures for the years 1973-81 are 
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Figure 11.5 Share of Total Public Expenditures on Agriculture 
Source: BCE 1983b-1987b. 

compared with those for 1983-86. There was an increase in 1985 but the sharp 
drop in oil prices in 1986 and the loss of oil due to the interruption caused by the 
1987 earthquake have caused additional reductions. The average decline for the 
Ministry and its adjunct agencies combined was 23.5 percent but with considerable 
variation between the units, from a 12.8 percent increase for CEDEGE to a 46.6 
percent decrease for CRM. Expenditures for INIAP, the research agency fell by 
32.7 percent, at a faster rate than the average. 

Declines in real expenditures of the magnitudes shown in Table 11.3 have 
very significant impacts on the ability of MAG and its agencies to function 
effectively. The impacts, however, have been more severe since few of the cuts 
were made by personnel reductions, although a decline In real wages appears to 
have occurred as wage increases were kept below the rate of Inflation. Minimum 
wages, for example, have not kept pace with the rate of Inflation (CORDES; 
Spurrier). The maintenance of personnel levels means that a significant share of 
the cuts were in operating funds, reducing the capacity to implement programs. 

Expenditures on agriculture by the public sector are relatively low in 
Ecuador when compared to those of other Latin American countries (Table 11.4). 
This is based on a comparison of Ecuadorian expenditures In 1980 with those for 
nine Latin American countries In a study by the International Food Policy Research 
Institute (IFPRI) reported by Elias. Public expenditures on agriculture per hectare 
of cropland were substantially lower than for any of the her countries except 
AT-gentina and were the lowest per person employed In agriculture. A conclusion 
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Table 11.3 Average Real Public Expenditures on
 
the Agricultural Sector (1975 prices)
 

Unit Average Average Percert
 
'73-81 '83-86 Change
 

Ministry 	 618.8 388.4 -37.23
 
INIAP 113.9 96.7 -15.11
 
IERAC 
 152.5 113.7 -25.45
 
INERHI 205.2 138.0 -32.73
 
CEDEGE 76.1 85.9 12.85
 
CRM 111.8 59.7 -46.62
 
CREA 72.5 49.8 -31.33
 
PREDESUR 103.6 100.1 -3.46
 
INCRAE 14.8 14.4 -2.29
 

All Units 	 1436.3 1098.7 -23.50
 

Source: BCE 	1974c-1987c.
 

Table 11.4 	Government Expenditures On Agriculture for
 
Selected Latin American Countries, 1980 (cu
rrent dollars using official exchange rates)
 

Country 	 Per Hectare Per Person
 
of Cropland Employed
 

Argantina 9a 279
 
Bolivia 181 
 136
 
Brazil 169 
 485
 
Chile 163 
 393
 
Colombia 195 
 373
 
Costa Rica 119 143
 
Ecuador 
 7 6 b 72
 
Mexico 296 
 663
 
Peru 177 
 137
 
Venezuela 538 1,004
 

Sources: 	 Ecuador - Calculated from Central Bank
 
and Ministry of Agriculture data.
 
Other Countries - Elias.
 

a Includes "cultivated pasture".
 
b Based on acreage cropped. If the "potential
 

cropland is used the expenditures decline to
 
US$25 per hectare.
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of the IFPRI study, based on statistical analyses of 1950-1980 data for the nine 
countries was that growth In agricultural output was positively related to public 
expenditures on agriculture (Elias p. 44). Thus, the low level of expenditures In 
Ecuador appears to have contributed to the slow growth of thG sector. 

Pxub1.i= I rinv' tmmr2t I- gria3.cu3t1iL-

Total real public sector investments (capital expenditures) in the agricultural 
sector increased during the early years of the oil boom (Figure 11.6). They 
increased markedly in 1980 and 1981 with the restoration of democratic rule bilt 
decreased in 1982 and the subsequent years of economic crisis. However, the 
proportion of public expenditures used for investments fluctuated around a 
downtrend during the years 1965 to 1986 (Colyer 1988a, pp. 48, 70). Relatively 
large shares of the Investments vere for infrastructure bult by the MOP as well 
as for schools by the MEC and irrigation through the MAG. 
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Figure 11.6 Total Public Sector Investment Expenditures 
Source: BCE 1983b-1987b. 

The proportion of total public investment in the agricultural sector has 
varied considerably over the years of analysis. During the period 1973-81 the 
average proportion of the public sector investment budget going to agriculture, 
through the Ministry of Agriculture and its adjunct agencies, averaged about 11.3 
percent but varied from 5.9 in 1976 to 15,9 in 1979 (Figure 11.7). Investments in 
the sector remained at about the same proportion through 1983 but declined 
sharply in 1984 and have remained below five percent since then. About three 
fourths of the agricultu,'al investments are made through the adjunct agencies with 
the largest proportion being for the irrigation activities of two of the agencies, 
INEHRI and CEDEGE. Around three percent of the agricultural investments are 
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Figure 11.7 Share of Public Sector Investments in Agriculture 
Source: BCE 1983b-1987b. 

made in INIAP, with a similar -amount going to the four MAG-owned state 
enterprises. However, relatively more was invested in ENAC in the 1970s when most 
of its storage facilities were being constructed. 

VII. Foreign As it n eProGrtmis 

Priov W the oil era Ecuador was one of the poorer nations in South American 
and was the recipient of a wide variety of assistance from the international donor 
community. With oil revenue and the rapid growth in the country's economy In the 
1970s there was a slackening in the volume of aid. The benefits :f the oil revenues 
were not evenly distributed and poverty remained as a characteristic of large 
segments of the population. Thus, many donor programs were continued to assist 
the many disadvantaged groups. Other a3sistance was solicited to help meet the 
gaps between planned development activities and oil revenues that did not Increase 
a~s rapidly as projected. The country also borrowed extensively from commercial 
sources to carry ou'L its ambitious consumption and Investment activities. This 
massive indebtedness and its costly servicing combined with a worldwide economic 
recession, natural disasters and declining oil prices produced a series of economic 
crises In the country and there has been a resurgence in assistance activitiss in 
the 1980s (Colyer 1988b). 

wjrPoe b n Assist1anceo~ PaLr't L4=JranKtm 

Economic aid to Ecuador Includes assistance from a larSge number of the array
of multilateral, bilateral and private oluntary donor agencies that have evolved 
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since World War II. Net flows of official, non-private sector, development grants 
and loans from Development Assistance Committee (DAC) countries for the years 
1980 to 1986 are shown in Table 11.5 (OECD 1988, 1984). 

Table 11.5 Official Development Assistance to Ecuador
 

(millions of U.S. 	dollars)
 

DAC Country 1980 1981 1982 1983 1984 1985 1986
 

grants:
 
Australia - - - -


Austria 	 0.2 0.2 0.2 0.1 -
Belgium 	 0.6 0.5 0.7 1.1 0.8 0.9 1.5 

- 0.3 0.1 0.7 - 0.3 -Canada 
0.1
Denmark 0.1 0.1 0.1 0.1 0.1 

0.0 -
Finland - 0.0 - 0.0 0.0 

France 2.1 1.7 1.0 1.2 2.5 1.5 3.2
 
W. Germany 11.1 10.2 9.2 8.3 7.2 7.7 12.7 
Ireland 	 - - - 0.0 0.0 0.0 0.0
 
Italy 	 0.1 1.3 2.7 2.3 9.5 4.9 4.9
 
Japan 	 0.8 1.4 2.3 1.2 0.8 1.8 3.3 
Netherlands 1.5 1.7 1.1 1.2 1.4 1.7 2.4 
New Zealand - - - - - 0.0 0.0 
Norway 0.1 0.4 0.0 0.0 0.1 0.0 0.0 
Sweden - - 0.1 0.1 0.2 0.2 0.2 
Switzerland 0.3 0.2 0.6 0.4 0.4 0.3 0.2 
United Kingdom 2.0 1.5 1.2 1.0 0.7 0.8 1.2 
United States 	 1.0 2.0 4.0 4.0 8.0 8.0 14.0
 

Total DAC 19.7 21.5 23.2 21.9 31.8 28.2 43.6 
Multilateral 8.4 8.7 6.2 7.0 6.4 5.5 8.3 
EEC 1.0 3.9 1.1 6.6 0.3 0.8 0.8 

Net Loans 
-	 - 3.5 - -Belgium - -

Canada - - - -0.4 -0.2 -0.2 -0.2 
Denmark 	 - - - 0.0 0.0 0.0 -0.1
 

- - - 0.9 - 0.3 -
Finland 

France 	 - - - - 0.1 1.8 
Germany 	 1.7 3.4 4.8 0.2 0.3 0.9 0.6
 
Japan 	 3.8 0.5 - -0.5 0.4 -0.1 -0.4 
Netherlands 	 - 0.3 0.3 - - - 0.0
 
United Kingdom 	 0.2 - - -0.4 -0.1 0.0 -0.1
 
United States 	 - - 1.0 1.0 4.0 22.0 10.0
 

Total DAC 5.7 4.2 6.1 0.8 7.9 22.9 11.6
 
Multilateral 15.7 27.4 14.9 13.1 65.3 53.9 42.0
 

Source: OECD.
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In *1986, a year when Ecuador 	 suffered a severe economic blow due the 
decline in the average price of oil from US$28.50 to US$12.90 per barrel, net 
assistance from the international 	agencies increased by US$445.5 million (BCE 1987c 
p. 360). Most of this was in the 	form of loans from the World Bank, US$127 milion, 
the Inter-American Development Bank (1DB), US$113.3 million, and the Andean 
Reserve Fund, US$175 million. United Nations agencies contributed over US$16 
million in technical assistance distributed among 16 sectors but with the majority
going to agriculture, health and transportation and communication (UNDP 1988, 1967, 
1986). 

The governments of over 20 countries have had official economic assistance 
programs in Ecuador. Fourteen DAC countries with assistance programs in Ecuador 
are listed in Table 11.5 and at least 7 non-DAC countries have or have had recent 
programs in the country. A report for 1986 listed nine countries which had 
provided US$18.8 million in assistance (UNDP 1987, p. viii). The United States 
provided 41 percent of that total followed by West Germany with 21.1 percent and 
Italy with 16.8 percent. The report also lists contributions from Belgium (6.2
percent), Canada (5.4), Sweden (4.6), France (3.6), Korea (0.4) and Chile (0.1). In 
addition the two Chinas, Great Britain, Holland, Japan, Israel arid Spain have 
provided support. Over one third (US$6.8 milion) of the assistance listed by 
United Nations Development Program (UNDP 1987) was for agriculture. 

Although assistance to Ecuador increased in the 1980s, the level remained low 
on a per capita basis when compared to most other Latin American countries that 
also were major recipients of U.S. aseistance (Table 11.6). During the period 1982
85 of seven Central and South American countries only Guatemala received less 
assistance per capita than Ecuador's average of US$10.70, from a combination of 
assistance from DAC cointries, multiiateral agencies and OPEC countries. 

Table 11.6 Official Development Assistance to Selected Countries
 

Country 	 (millions of U.S. dollars) (U.S. dollars) 

1982 1OR3 1984 1985 	 Average Per Capita
 
1983-85 GNP Assistance
 

Bolivia 147.4 173.6 171.9 282.1 193.8 410 31.2
 
Costa Rica 80.3 252.1 217.6 280.1 207.5 1,160 82.0
 
Ecuador 53.0 63.7 136.2 135.8 97.2 	 10.7
1,220 

El Salvador 223.1 295.0 262.8 345.1 281.5 710 52.0
 
Guatemala 63.7 75.8 65.4 
 82.8 71.9 1,120 9.3
 
Honduras 158.1 191.6 289.6 276.2 228.9 
 710 54.2
 
Panama 41.0 47.0 72.1 69.2 57.3 26.9
2,100 

Peru 187.9 297.1 310.1 316.4 277.8 990 15.2
 

Source: OECD.
 

http:US$10.70
http:US$12.90
http:US$28.50
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A large number and variety of private voluntary organizations (PVOs) operate 
in Ecuador. The individual programs tend to be small in terms of the amounts of 
money involved and the efforts generally are directed at the more economically 
disadvantaged groups. The PVOs operating in Ecuador can be classified into three 
broad groups. One consists of purely charitable groups such as CARE, the Red 
Cross, Foster Parents Plan and Save the Children. Another is composed of religious 
organizations including Catholic Church organizations, those from several 
protestant churches, and the Mormon Church. Another category is a miscel'any of 
business/labor/foundation associated groups, such as the International Executive 
Service Corps, Farmer to FE.rmer Program and American Institute for Free Labor 
Development (AIFLD). 

There are numerous activities from academic, scientific and business 
organizations that provide various forms of technical and financial assistance to 
Ecuador. Among these are the academic institutions which have contributed to 
research through faculty and graduate students financed by various means, as, for 
example, the U.S. Fullbright program which provides grants to U.S. university 
faculty for research and teaching in Ecuador anta for Ecuadorians to go to the 
United States to study or participate in other academic endeavors. Cooperative 
efforts with institutions in Ecuador and have helped to strengthen generally weak 
institutional research capabilities. 

The agricultural sector, has been the recipient of a very significant share of 
the multilateral assistance extended to Ecuador, including many o' th larger loans 
by the two development banks (World Bank and IDB). The sector also has benefited 
from assistance extended to other sectors such as education, health, energy, 
transportation and communications, aid that spills over to agriculture due to 
general impacts or from projects that were implemented in rural areas where most 
of the populat;-n has agricultural interests. In terms of volume of assistance for 
development, multilateral bank loans dwarf the amounts made by other multilateral 
agencies. Most of the multilateral agencies have sponsored or financed a wide 
variety of programs related to agricultural needs, from strengthening central 
institutions to direct assistance to individual farmers. 

The World Bank, officially the International Bank for Reconstruction and 
Development (IBRD), has been involved in Ecuador for many years. Through June 
30, 1987 the World Bank and its associated agency, the International Development 
Association (IDA), had made Ecuador a total of 46 loans for US$1,149.8 million (World 
Bank 1987a, p. 160). This total includes three loans for US$159 mi!lion approved in 
the Bank's Fiscal Year 1987 (July 1, 1986 - June 30, 1987). The value of loans in 
existence on June 30, 1987 was US-,884 million of which US$242 million had not been 
disbursed. A recent (FY 1987) loan for the agricultural sector, the Second 
Agricultural Credit Project for U.3$48 million, was approved in September 1986. 
This loan was to increase farm employment, farmers' incomes and agricultural 
production, especially the production of exportable products. 

As a result of the debt crisis in Latin America and the problems faced by 
many countries the World Bank has increased its adjustment lending activities vis
A-vis project lending. In Ecuador this took the form of a US$100 million 
Agricultural Sector Loan primarily for imports of agricultural inputs. The loan was 
dispensed in tw- disbursements, about half in 1986 and the remainder in 1987. The 
second tranche wat, conditioned on the country making a number of oolicy 
adjustments in the agricultural area; Although t0e GOE did not meet all the 
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conditions for release of the second tranche, it was released because of the overall 
progress of reform in the country and in light of the problems caused by the drop
in oil prices, the setbacks in the 1986 elections and the March 1987 earthquake.

The IDB, established in 1959, made its first loan to Ecuador in 1961 (IDB p.
71). The total value of the loans made to the country through 1987 was US$2,304
million .zith US$817 million (35 percent) going to the agricultural, forestry and
fishing sectors. Over half the total loans have been made in the five years, 1983
1987. Of the total, US$1,220 million had been disbursed by the end of 1987. In 
1988, there were loans for 32 projects with a total value of US$1,674 million, of
which 42 percent (US$701 million) had been disbursed (Eguez, p. 1.) In addition 
to the loans, technical and other assistance grants of over US$21 rnillion 
(US$493,000 in 1987) have been provided to Ecuador (DB p. 74).

In 1987 a US$200 millioni agricultural credit loan was approved by the IDB, 
as the third stage of the Global Agricultural Credit Program and following loans of
US$54 million and US$120 million in 1983 and 1985, respectively. These are
channeled through the National Development Bank kdNF) for lending to the farm 
sector. The purpose is increase the production of food for domestic use and of 
agricultural products for export through the financing of farm investments,
operating capital and technical assistance. Agricultural cre-dit depends on external 
financing combined with credit from the Central Bank of Ecuador since intorest 
r tes charged on farm loans are negative in real terms, less than the rate of
inflation (see Chapter 9). Consequently, savings for agricultural lending are not 
mobilized. 

One of the larger activities financed by IDB in Ecuador has been the Daule-
Perlpa dam built in Costa area north of Guayaquil. In 1979 IDB approved loans for
US$165 million for the project, which was inaugurated in 1987. Total 1DB funding 
ror the project and associated workc is US$457 2 million. The main purposes of the
project are generation of electricity, irrigation, drainage and flood control. Its
reservoir will hold around 6 million cubic meters of water and cover 50,000 hectares 
when filled. It is expected to provide water for irrigating 50,000 hectares when all
the associated infrastructure is completed. Crops that will be irrigatpd include 
rice, bananas, corn and soybeans (see Chapter 7).

IDB also has a fund to assist low income and small project activities. Under
this a small loan (US$500,000) w,' made in 1987 to a federation of organizations forlow income farmers from Baba and Vinces in Guayas Province to enable them to 
construct a processing plant for coffee, cacao and rice. Some 2,600 low incc.,ne
farmers belong to the mcmb, r organizations of the federation. In adaition .o the
loan, a grant US$125,000 was made to provide administrative assistance to the 
company that will operate the processing plant.

Seeral United Nation's agencies conduct assistance programs for the
agricultural sector. UNDP (1987) reported a total of US$16 million of assistance by
U.N. agencies in 1986, with nearly one third of the total used foi agricultural
programs. The U.N. agencies and their agricultural contributions for 1985-87 are 
shown in Table 11.7. The largest contributions were by the World Food Program
(WFP) with US$3.5 million each year. These funds are used for food for work 
programs administered by MAG's Rural Development Division, The work is carried 
out in low income rural areas, primarily in indigenous communities, and involves 
constructing rural infrastructure such roads, bridges, community buildings and 
schools. 

The U.N.'s Food and Agricultural Organization (FAO) has an extensive 
program in Ecuador, i..!,ough its total funding is limited and has be~n reduced
due, in part to a reductiori in U.S. support of U. N. organizetions. Tts ongoing 
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Table 11.7 United Nations Assistance for Ecuadorian Agriculture
 

United Nations Amount Contributed (dollar,)
 
Agency 1985 1986 1987
 

UN Development Program (UNDP) 726,246 758,735 520,235 
Food & Agricultural Org. (FAO) 1,232,655 627,806 70.806 
Educ., Culture & Sci. (UNESCO) 13,100 12,400 72,300 
Atomic Energy Org. (IAEO) 69,510 143,788 491,686 
World Food Program (WFP) 2,187,934 a 3,500,000 3,500,000 
UN Children's Fund (UNICEF) 276,600 119,000 120,300 
Environmental Program (PNUMA) 2,798 -- 2,109 

Totals 4,508,843 5,162n529 4,777,436 

Source: UNDP l.%, 1987, 1988. 

' The WFP total contribution in 1985 was US$3.5 million with the 
remainder being handled through the Ministry of Health. 

(1987-88) activities include projects for the management and conservation of soils 
in the Paute River Basin, monitoring land use in the Amazonian region, food 
production assistance to 4-F clubs in th. Santo Domingo area, administrative 
assistance to BNF, irrigation assistance at the farm level, extension training and 
integrated rural development. In 1986, the UNDP contributed to integrated rural 
development projects (US$497,582), for improving the administration of agricultural
credit programs (US$105,553) and to conduct small rehabilitation activities 
(US$150,600), all jointly with FAO. Other FAO programs were for small dairy farm 
development, soil management in the Guayas River Basin, support for planning In 
the southern area of the country, training trips and consulting. 

The Interamerican Institute for Cooperation on Agriculture (IICA), part of the 
Organization of American States (OAS) and headquartered in Costa Rica, conducts 
technical assistance programs in Ecuador in cooperation with a variety of 
Ecuadorian and international institutions. The Ecuadorian institutions Include the 
MAG, MBS, University of Guayaquil, CREA, FUNDAGRO, CONADE and PETROECUADOR. 
International agencies include the World Bank, Inter-American Development Bank, 
Andean Development Corporation (CAF), the Cartagena Accord, USAID and Canada's 
International Center for Development Research (ICDR). The Institute supports
policy analysis activities of MAG, research and exter.'.n, integrated rural 
development (SEDRI), animal and crop health programs and marketing of 
agricultural products. IICA also supports Andean subregional activities in animal 
health and agricultural research with the latter including the International 
agricultural research centers. 

The three Latin American based international agricultural research centers, 
the International Potato Center (CIP), International Center for Wheat and Corn 
(CIMMYT) and International Center for Tropical Agriculture (CIAT) provide research 
services. They help the gap between research neads and what the country can 
afford. These three Latin American centers provide new plant varieties, assist the 
Ecuadorian research agency, provide training and help maintain genetic variability. 
INIAP and CIP have joint projects for controlling potato diseases and for 
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maintaining potato germplasm through in vitro means. There is a cooperative 
program with CIAT for increasing the production and use of cassava as an 
ingredient in livestock feed. CIMMYT's activities in Ecuador encompass research 
on wheat, barley, triticale and corn. Ecuador also cooperates with the International 
Board for Plant Genetic Resources (IBPGR) in the collection and mainteiance of 
germplasm for potatoes, oca, melloco, other Andean root crops, amaranta, quinua and 
capu![. Research from other international centers also contribute as, for example,
rice varieties from the International Rice Research Institute (IRRI).

The Organization of American States (OAS) has funded scholarships and the 
Intergovernmen tal Committee on Migration. The latter was provided US$36,500 for 
training in agricultural production techniques, research technology and itson 
cultural foundations, pork production in the Otavalo area and rice, corn and cacao 
processing and marketing in the Vinces and Baba area of Guayas Province. In 1987 
OAS also contributed funds for work on cattle diseases, production of legumes for 
human consumption, evaluation of marine resources and for scholarships for study
in the areas of mechanization, nutrition and the environment. 

att4-el psaI A
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Bilateral assistance encompasses loans and grants or technical assistance 
from the government of a foreign country to Ecuador. Generally these are 
government to government activities but the aid may go to non-government
organiztations, as permitted by bilateral agreements. Agriculture, forestry and 
rural areas have been the recipients of a large proportion of assistance provided
by other governments. Historically, the U.S. has been the principal proviJer of 
bilateral aid for Ecuador but a substantial number of other countries have supplied
significant quantities of assistance for the agricultural sector. Some have proviaed 
more aid than the United States in given years, especially in the last half of the 
1970s and first half of the 1980s. 

U. S. Programs 

The United States has provided assistance for Ecuador's agriculture since 
World War II when it helped establish the county's first agricultural experiment
station. The amounts were small but increased under President Truman's Point 
Four program and under PL 480 food aid after that law was passed in 1954. 
Assistance received another boost under President Kennedy's Alliance for Progress
in the 1960s when the U.S. assistance program was renamed, becoming the U.S. 
Agency for International Development (USAID). Programs declined during the 
seventies after the large increases in oil revenue and the emergence of the 
reformist military regirie. With restoration of democratic rule in 1979 assistance 
levels increased and tne economic crisis of 1982 and the 1982-83 El Nifio floods led 
to additional assistance. Wich the election of the market-oriented Febres Cordero 
governmrnint in 1984, additional funds, including a resumption of Title I, PL 480 food 
aid, was provided for both agricultural and other activities. The sharp drop in oil 
prices in 1986 and the impacts of the 1987 earthquake also resulted in additional 
assistance. Funding levels were maintained after the election of Rodrigo Borja in 
1988. 

.he agricultural portfolio of the USAID/Ecuador mission is substantial and 
varied. The Mission's 1988 projects for agriculture, rural deveiopment and natural 
resources are listed in Table 11.8. The funding levels represent life of project
funding with major projects lasting 3 to 5 years, although they are often extended 
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Table 11.8 1988 USAID Agricultural Assistance Programs in Ecuador 

Project Funds: Grant Loan PL 480 
US$1,000 US$1,000 S/.1,000 

Rural Technology Transfer SystemE 

Sheep Improvement Subproject 

Integrated Pest Control Subproject 

Dairy Production Improvement 

Cattle Production & Marketing 


Agricultural Sector Reorientation 


Land Titling Project 


Integrated Rural Development 


Promotion of Nontraditional Exports 


Agr. Research, Extension & Education 


5,300 2,600 210,000 
148,000 
23,500 
19,000 
37,000 

7,100 1,700 356,000 

3,300 7,000 

300 30,000 

2,400 8,000 

7,000 1,752,000 

,Wilson Popenoe Foundation (Scholarships) 680 

Coastal Resources Management 650 

Forestry Sector Development 1,600 6,500 

Environmental Education 900 

Promotion of Rural Youth Training 448 15,000 

PL 480 Financed Projects: 

Technology Transfer Program 52,000 
Agr. Sector Development Promotion 50,000 
Agroecological Survey 20,000 
Dairy Control & Registration 20,000 
Anean Region Cooperative Research 16,000 
Rural Water Projects 250,000 
Calf Milk Replacer Project 45,000 
Credit Institutional Improvement 24,000 
Agricultural Commodities Exchange 100,000 
Marketing Systems Promotion 13,000 
Yuca (cassava) Production 78,500 

Totals 29,678 19,800 3,308,500 

Source: USAID/Ecuador 1988. 
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or renawed. Funding includes grants and loans made at very favorable rates. The
total amount of funding for agricultural activities was expanded considerably after
1984 through the use of PL 480, Title I, und the Agricultural Adjustment Act,
Section 416, funds, both derived from the sale of surplus U.S. agriculturalproducts. Wheat, nonfat dry milk, vegetable oil and sorghum have been imported
and sold, producing large of funds that areamounts local programmed fordevelopment activities by joint GOE/USAIDa committee. The agreements under
which the products are imported pi ovide broad guidelines for the use of the funds.Table 11.9 summarizes the food aid imports that have been monetized for support
of agricultural development. Funds from food aid sales have been used to provide
counterpart funds for several of the USAID-funded projects and fund a number of 
smaller projects. 

Table 11.9 Monetized Food Aid for Ecuador, 1985-88
 

Product Program 
 Value: Dollars Sucres Uses Permitted
 
Year US$1,000 Millions
 

Wheat Title I 1985 15,000 1,424.7 Agr. & Rural Devel.
 
Wheat Title I 1986 5,000 
 750.0 Agr. Development

Wheat 
 Sugar Quota 1986 1,500 185.1 Agr. Development

Wheat Section 416 1987 4,350 826.5 
 Agr. Development

Wheat Sugar Quota 
 1987 2,900 557.0 Agr. Development

NFDM Section 416 1987 1,740 330.6 
 Agr. & Dairy Dev.

Soy Oil Emerg. Food 1987 4,496 
 867.7 Earthquake Area
 
Sorghum Section 416 1988 5,500 2,750.0 Agr. Development
 

Source: USAID/Ecuador.
 

Major USAID projects include activities to promote the development andtransfer of agricultura! technology, agricultural policy analysis, improvements inagricultural information, land titling, forestry sector development, promotion ofnontraditional agricultural exports and development and protection of the country's

Costa resources (Table 1.8). Many smaller projects of both the private and public

sectors 
have been funded including those under PL 480 programs. These have
included grants for environmental education activities, improvements in rural youth
training through the establishment of 4-F (4-H) clubs, dairy sanitation andregistration, (ural water projects, development of a locally produced calf milkreplacer, improvement of credit institutions, establishment of an agricultural
oommodities exchange and cassava production and processing.

The Peace Corps has been in Ecuador since its founding in 1962. It conducts
development activities through the use of volunteers who receive a small salary and a small amount of support. The volunteers' activities are in response to requests
by Ecuador, of which a substantial share is for agriculture, forestry and rural
development. Over 3,000 volunteers have served in Ecuador since its founding with 
current levels of around 200 per year. Its agricultural and rural development
activities include: support of 4-F clur) activities, integrated rural development,
agriculWi-al axtension for small and iow-income farmers, animal production intropical areas, and fish culture. Natural resource activities embrace: forestry, 
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eforestation, silviculture, soil conservation, environmental education, and 
assistance to the National Parks. 

Other Countries 

Most of the Development Assistance Committee (DAC) countries have provided 
assistance to Ecuador, including agricultural prog ams (Table 11.6). Assistance also 
has been provided by a several non-DAC countrie.'., Egypt, Israel, Korea, the Chinas 
and Latin American countries (Chile, Brazil and Honduras). Although the levels of 
assistance have been small, several countries have provided significant amounts for 
agricultural programs in the last few years. 

Belgium has had recent projects supporting irrigation, forestry, rural 
cievelopment and fishing, with life of project funding of over US$5 million. Its 
irrigation activities have been through INEHRI and were directed to irrigation 
districts and assistance for small-farm irrigation. Reforestation, agro-forestry 
and related activities are financed in Chimborazo Province. Rural development 
activities encompassed a number of small projects to assist communities develop 
their agricultural, artisan and other activities. These activities also utilized Belgian 
volunteers to carry out the technical assistance activities. 

Canada has several relatively small projects, most in support of agricultural 
research and some through other agencies. Support of research through INIAP, 
in 1987, included production and processing of quinua, production and utilization 
of corn and cassava (yuca) for small farms in Ma'iabi Province, .,irus-free seed 
potato multiplication, potato marketing in Latin American and tropical forages for 
the Amazonian region. Canada has funded research with IICA to conduct research 
on crops to substitute for sugar cane, participated in integrated rural development 
financing and, through Fundaci6n Ciencia, sponsored research on the Chame, a 
fresh water food fish. 

French assistance in Ecuador is conducted through its Office of Overseas 
Science and Technology Research (ORSTOM.). It began in 1974 with a collaborative 
effort with PRONAREG to study and map the country's natural resources and to 
provide a better basis for their use and protection. This highly successful 
cooperative program, with its emphasis on natural resources, has continued and in 
1987-88 there were agriculturally related activities with life of project funding of 
over US$10 mi!lion. France has related agreements with the Ecuadorian Center for 
Geographic Research (CEDIG), National Polytechnic School, Remote Sensing Center 
(CLIRSEN), Economic Research Institute (IIE) and Military Geographical Institute 
(IGM). 

The Federal Republic of Germany, primarily through its Agency for Technical 
Cooperation (GTZ), has provided both grant and loan funds, with the agricultural 
activities being grant-funded. The active German agricultural arid forestry 
projects in 1988 were a forestry development program, a major Livestock 
Development Project (PROFOGAN), a coffee disease and pest control effort and a 
project for the development and rational use of fuelwood. Acrording to the MAG 
(1987b) and UNDP listings of assistance projects these have a total life of project 
funding of over US$9 millicn. 

The Italian assistance program has concentrated on agricultural machinery, 
irrigation and marketing of perishable products. The Mechanization Program of the 
MAG ,as provided with US$3 million worth of equipment and technical assistance 
under' a project that ended in 1987. Major activities currently underway or ready 
to implement are an irrigation project with CEDEGE (US$5.2 Million), a development 
project for Northwestern Esmeraldas Province (US$2 million) and one to determine 
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and solve marketing problems ror perishable products inTungurahua Province.
 
The Japanese have been increasing their level of assistance to Ecuador in
 

recent years. In 1988 they have projects dealing with forestry management in Napo
Province and forestry development in Bolivar Province. They also are financing
the development of activities to produce shrimp larvae. 

Switzerland has had a long association with Ecuador and in 1987 had ten
active projects with length of life funds of US$4.7 million. twoThe largest are to 
support research in fruit production, primarily apples (US$1.139 million) and
reforestation activities (US$1.1 miilionS. Others are to improve agricultural
implements, to assist small rural cheesemakers, irrigation, food self sufficiency,
rural development, the reintroduction of vicuhas to Ecuador and the donation of 
funds for rice mill for the Union of Campesinos of Vinces and Baba, Los Rios
Province. Although the current cheese project is large it US$12not is part of a 
million effort that started in 1979. 

Three other DAC countries, Great Britain, Denmark and Holland, have made 
recent contributions to agriculture. The Dutch projects reported by MAG are for 
a study of the lower, Guayas River Basin and for the study of oil palm disease
problems. Denmark contributed for equipping an agricultural technical institute. 
Great Britain has had a long-term research program with INIAP at the Pichilingue
Experiment Station to improve cacao varieties with emphasis on disease resistance. 

Non-DAC countries contributing to agricultural development activities are
Chile, both Chinas, Egypt, Honduras, Korea and Spain. Chile and Egypt have
contributed scholarships for the study of agricultural subjects. Honduras is
supporting genetic research on bananas and plantains. The Republic of China
(Taiwan) provides technical assistance for rice, vegetables, fruits and pork
production, including programs for horticultural products in the GalApagos and 
assistance for food production by indigenous groups in Napo Province. Korea has
contributed agricultural machinery for use on small farms and Spain is supporting

projects for integraced rural development, forestry, irrigation and the environment.
 
Israel has supported irrigation activities in the Costa but has no current project
with the MAG. The Peoples Republic of China (mainland) provides or has agreed
to provide technical assistance for various types of projects, an nterest free line 
of credit for project purposes and equipment for mini-hydroelectric generation

projects. Activities by other socialist-block countries have been minor in recent
 
years although some eaucational activities have continued. 
 The recent changes in

Eastern Europe undoubtedly will affect these programs, especially the types and
 
extent of the educational programs which were communist in nature. 

Pri:Lvmate Vo>ltA r O3rgan i -matlo~ne: 


The Technical Assistance Clearing House Directory listed 55 PVOs that had
reported programs in Ecuador (Boynes). Of that total 32 were religious
organizations, 12 were charitable groups and 11 were in the business/labor/
fcoindation categories. The listing is incomplete and it is not feasible to determine 
the precise number working in the country. The objectives of the PVOs are to
provide relief, promote development and conduct missionary activities. The 
activities of those involved in Ecuador include agriculture, nutrition, health, family
planning, education, culture, community development and proselytizing. They tend 
to work with lower income, economically disadvantaged groups including indigenous
communities. Since a large proportion of the needy population lives in rural areas, 
a substantial portion of PVO activities have in agricultural or rural areas. 

One of the major activities has been food and feeding programs. CARE and 
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Catholic Relief Services (CRS) have been the major PVOs involved with those
 
activities which were initiated in the 1950s. In recent years feeding programs nave
 
been criticized as being ineffective from the viewpoint of improving the overall 
nutritional status of the recipients. They also have been criticized for causing 
production disincentives. As a consequence several agencies, including CARE in 
Ecuador, have discontinued feeding programs. CRS, however, has continued its 
program which receives food from the U.S. PL 480 Title II program, milk from the 
European Economic Community and support from other sources including the 
Catholic Church of Ecuador and contributions received by CRS. Development 
activities are promoted under a food-for-work program, although the CRS program 
is very small compared to that of the U.N.'s World Food Program. 

The CARE program has evolved into more development-oriented activities 
which are viewed as having greater long impacts that do not create dependencies. 
In Ecuador, this incluoas agricultural development with programs to promote soil 
conservation and improved farming techniques in farm communities with limited 
resources. One project, financed by USAID, is to assist farmers in an Integrated 
Rural Development (IRD) project in Chimborazo Province to effectively utilize 
irrigation facilities that were built under the IRD project. Other related CARE 
projects are: promotion of production of fruits and vegetables in both the Sierra 
and Costa regions; soil use, conservation and management in the Sierra; and 
reforestation, jointly with the Peace Corps, in Cahiar Province. 

Other PVOs also are involved in agricultural development. Poster Parents 
(Plan Padrinos), for example, operates a demonstration farm, works with an IRD 
project to promote citrus production and helps construct rural infrastructure in 
Bolivar Province. Several PVOs have programs to provide technical assistance on 
a short term basis. The International Executive Service Corps has an office in 
Ecuador and has had a number of projects including some with agricultural 
interests (Elton). The Farmer to Farmer program has financed U.S. farmer visits 
to Ecuador to assist with problems and also has sponsored visits by Ecuadorlan 
farmers to the United States. Organizations such as American Cooperative 
Development International (ACDI) and American Cooperative League United (ACLU) 
have provided technical assistance for cooperatives. The American Institute for 
Free Labor Development (AIFLD), an organization of the AFL-CIO has a project to 
assist farm worker organizations in Esmeraicas Province. Several religious 
organizations provide technical and financial assistance for agricultural 
development as well as carrying out missionary activities. This has Included 
substantial efforts by several evangelical groups in rural areas. 

Dcncoz Agistancri4 PrcbL4mm 

It is common for donoi-funded projects in Ecuador to be delayed for lengthy 
periods of time and for serious problems to develop in implementation that imperil 
the achievement of project objectives. Some of the apparent delays are due to 
unrealistically optimistic scheduling in project design, some are due to unforseen 
and unforeseeable circumstances, others are caused by the nature of the 
development process or the institutional structure within which the projects must 
be carried out. Project failure can be caused by poor design, unrealistic 
objectives or implei,,entation problems. 

A major constraint to implementation of many proj.-cts is a requirement for 
counterpart funding by Ecuador. This has been a particularly difficult problem in 
the last few years because of the severe economic situation, especially if the 
counterpart funding is for investment or even additional operating funds. Projects 
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for which the counterpart consists of in-kind support such as office space and the 
assignment existing personnel to work on the project have fewer problems. USAID 
partially solved the problem by agreeing to accept funds derived from monetized 
food aid as counterpart for some of its agricultural projects.

Other frequent constraints are the bureaucratic delays in processing the 
documentation to implement a project. The GOE consists of an extensive 
bureau.-'racy which operates under a complex set of rules and procedures. Most
jobs have very well defined specifications as to duties and responsibilities. It is 
often difficult to change a position or transfer an individual employee. Rules 
dealing with contracting, purchasing and employment can cause undue delays.
Implementation may be affected by jurisdictional disputes, organizationa: jealousies 
or the failure of key personnel to carry out assignments. The are frequent shifts 
in leadership positions in many government agencies, due at least in part to low 
pay levels and a new agency head may not be supportive of ongoing efforts in 
which he had no input. The new leadership may want to revise the procedures or 
may change personnel. There may be conflicts with counterpart personnel because 
of pay differences between foreign technical assistance and governmant employees.
-Importation of project supplies and equipment can be held up in customs, although
tha agreements usually call for free imports. At times g'ods are delayed by
inadequate transportation or strikes, or they may be damaged due inadequateto 

handling or poor storage. 
 They may be diverted from their intended uses or "lost" 
before reaching the p,-oject.

Some implementation problems are caused by the donors. The laws, rules and 
regulations under which they operate also can cause delays, may contribute to 
project design flaws or cause problems in procurement of project resources. 
Requirements to obtain project equipment or supplies in the donor country (tied
aid) may result in products which are inappropriate or incompatible with existing
equipment in Ecuador. Conditions for undertaking a project may be unacheivable 
or unrealistic, especially if they involve changing laws, regulations or customs. 
The tendency of the World Bank, USAID and other donors to promote economic 
reform as an integral part of their programs has exacerbated the problem. Political 
requirerrents of foreign assistance laws, such the Bumpers Amendmentas that 
prohibits assistance that would result in competition for U. S. agricultural exports, 
can also reduce the utility of assistance programs.

Another problem is a lack of coordination among the various donor agencies.
CONADE has the function of coordinating foreign assistance activities but it is not 
particularly effective and its authority varies from government to government.
Furthermore, there is no formal or consistent mechanism 7or the donor agencies to 
coordinate or even exchange information on activities, although the UNDP attempts
to collect and provide information about assistance activities. As a consequence the 
GOE may deliberately or unknowingly ask more than one agency to undertake 
similar activities which can result in unnecessary duplication and a waste of limited 
development resources. At times two donors may be attempting to accomplish
opposing objectives in a similar activity or the same area. For example one may be 
funding colonization in an area where ar ther is attempting to prevent intrusions 
that will damage an environmentally ser itive region. 
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NOT ES
 

1. Previously the President could not succeed himself but could be reelected at a 
later time. The new provision was probably in reaction to the election of Velasco 
Ibarra at four different times. 

2. This approach gives a somewhat stronger representation for the smaller more 
rural provinces since they have a representative for each 100,000 of population, 
whereas larger provinces get an additional deputy only for each additional 300,000 
people. 

3. This regional separation is due largely to the long existing conflict Detween the 
Costa and "the Sierra and the desire of each region to have its own units and 
facilities and be independent of the other. The Costa area is quite different and 
needs to have specialized programs and local services, but the separation
complicates administration where there are common interests or problems that affect 
both areas.
 

4. Trlticale is not native to the Andean region but is included in this group for 
purposes MAG programs. 

5. The largest state (citerprise is PETROECUADOR, thz petroleum corporation, and 
the Electric Company (INECEL) is the second largest. The state also owns the 
railroads, two airlines (Tame and Ecuatoriana), the telephone company (IETEL), and 
several smaller enterprises. 

6. CFN, at the end of 1986, owned shares in 50 companies including agroindustrial
(9), cement (5), wood and furniture (4), metals (6), chemicals (2 including fertilizer), 
finance (9), paper (1), fishing (1), industrial parks (3), services (1) and others (4) 
(CFN). 

7. Comuna is a Spanish word that can be translated as commune, community or 
municipality with commurne as the more common translation. Th-4+ word, however, 
is nct an accurate represent!ation of the meaning of comi na as used in the 
Ecuadorian context for a community of indigenous people whe a resources may be, 
but are not necessarily, collectively owned and farmed. Thi refore, the Spanish 
word -illbe used to maintain tha distinction. 

8. The government took over the debts at what turned out to be very favorable 
conditions for the private 3ector debtors. Th,. debts were converted to Sucre 
values at official exchange rates which were considerably lower than open market 
rate, giv,ng the debtors a windfall gain of considerable proportions. 

9. The USAID program in Ecuador is relatively small in comparison to those in 
countries such as Guatemala and Honduras, which had 1988 annual U.S. ecc .omic 
and military assistance obligations of US$181 million and US$255 million, 
respectively, compared with about US$21 million for Ecuador (USAID p. 23). 
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I. Intrc>dLucticn 

Production of an agricultural surplus is of critical importance to achieving 
more rapid economic growth in developing countries, especially those with large
agricultural sectors. Past models of economic development recognized the 
importance of the surplus for sustained economic growth but failed to identify the 
conditions and factors necessary to produce it, They did, however, recognize the 
need for increases in agricultural productivi':y in order to increase supply and 
shift the internal terms of trade against the sector (see Chapter 1). 

Effic iext Thchrn. Chagrie
 

The principal challenge for any country attempting to produce a sustained 
agricultural surplus is to attain an efficient path of technical change through time 
(Hayami and Ruttan Chapter 3). Efficient technical change is defined as that which 
permits the substitution of the abundant for the scarce factor of production, given
the original resource endowment. If agricultural land is limited and labor is 
abundant, as is the case in Ecuador and most developing countries, then efficient 
innovations will facilitate the substitution of cheap labor for expensive land. In 
this case, a path of chemical-biological innovations permits modern, technical inputs
such as improved seeds and fertilizer to be substituted for scarce land thus 
increasing its productivity (yields) and the utilization of abundant labor. If land 
is relatively abundant and labor is in limited supply then innovations must save the 
scarce labor. A path of mechanical innovations permits machinery and other 
eq.ipment to be substituted for labor in this case, thus increasing the use of land 
and raising the productivity of labor. Hayami and Ruttan theorize that market 
forces induce efficient technical changes by causing farmers, businessmen and 
public employees to resolve constraints to agricultural growth imposed by limited 

Morris D. Whitaker is agricultural policy advisor, U.S. Agency for 
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land or labor.' Government interventions in product and factor markets, such as 
fixed, overvalued exchange rates, direct subsidies to industry, controlled prices 
and trade barriers, discriminate against agriculture and reduce and distort 
incentives to resolve resource constraints in the sector. Ecuador's macroeconomic 
policy matrix discriminated heavily against agriculture during the 1970s and, while 
it has improved in the 1980s, still fav,, rs internal growth based on import
substitution industrialization (Chapter 2). The macroeconomic policy matrix thus 
constrains efficient technical change in agriculture by reducing and distorting the 
prices of agricultural products and factors relative to their scarcity prices. 

It is now widely accepted that three principal sets of variables explain most 
of the differences in agricultu, al labor productivity between developed and 
developing countries and are investment targets for increasing the agricultural 
surplus (Hayami and Ruttan Chapters 5 and 6). These are: (a) capital accumulations 
internal to agriculture including the original endowment of land and improvements 
to it (e.g. clearing, leveling and irrigation), livestock and perennial plants; (b) 
human capital including general education of farmers and technical and scientific 
education for a science base; and (c) modern technical ir,puts (mtachiner,', 
fertilizers, improved seeds, etc.) that substitute directly for the limiting factor of 
prod uction. 

These three sets of variables each explained roughly one-fourth of the 10
fold gap in agricultural labor productivity between 21 developed and 22 developing 
countries In 1980 (Hayami and Ruttan p. 152) Most of the balance was explained 
by scale economies associated with larger farm size in the developid countries, with 
a small unexplained residual. These results are a basis for optimism that 
developing countries such as Ecuador can sultstantially increase agricultural 
productivity. Investments in general education for rural people, a science base for 
agriculture and the provision of modern, technical inputs car ncrease productivity 
by several times, 3ven if population pressure causes decreases in land or livestock 
per worker. Market forces play a critical role in efficiently alloc.,ating public and 
private sector resources among these three broad, interrelated sets of investment 
targets. 

Focus of This Chapter
 

This chapter analyzes the human capital and science base for Ecuadorlan 
agriculture as one of the principal sets of inputs necesse'y for sustained increases 
in agricultural productivity. Human capital is defined to include the level of 
general education of rural people and of scientific and technical education. The 
term "6cience base" is broadly defined to include agricultural education, research 
and exteision institutions and their sine qua non human capital. It is used 
throughout this chapter to mean the set of people and associated institutions 
involved in training agricultural scientists and technicians, and in accessing, 
adcapting, generating and diffusing new and improved technical practices for 
aSriculture. The science base is synonymous with the concept of a research, 
extension and education (REE) system, which often is used to describe it. General 
education institutiors for rural people contribute directly to improvements in 
agricultural productivity through improving the literacy and basic skills of farm 
families and are complementary to the science base. 

Section II considers the nature of the problem--limited agricultural land and 
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low agricultural productivity--and the interrelatedness of the three investment 
targets discussed above. Section III Dresents empirical evidence from Ecuador and
other countries about the relatively high economic returns from investments in
human capital and a science base for agriculture. Section IV reviews Ecuador seducational system and human capital formation for agriculture, including general
education of rural people and technical and science education as part of the sciencP
base. Ecuador's research and extension programs are reviewed and analyzed in
Sections V and VI, respectivey. Section VII reviews major curreit efforts to
strengthen the REE system while Section VIII contains the summary and 
conclusions. 

The expansion of land area was considered in Chapter 6 and the extent ofimprovements to the land through investments in irrigation was treated in Chapter
7. Nevertheless, the interrelationship between investments in the science base andirrigation works are considered briefly in Section II. The general macroeconomic 
conditions and sectoral policies necessary for inducing efficient technical change
and assuring a supply of modern, technical inputs either through trade or domestic 
production were considered in Chapters 1 and 2. 

IT. Na tur-e cf the Rrc>bIem 

Ecuadorian agriculture is afflicted by two closely related problems. First,
all Its good agricultural land is in production and exploiting new lands entails
relatively high and increasing social and private costs. Second, productivity is low
which makes it difficult to absorb relatively abundant labor at higher real wages
and to compete internationally. Investments In internal capital accumulations, the
science base and human capital and modern, industrial inputs tend to be highly
interrelated, with some minimum critical mass needed in each in order to make
investments profitable in the others. Limited investments have been made in the
sciece base and in primary education for rural people. Investments in
improvements to the land through irrigation have been substantial but are
relatively unproductive because the investments in the science base have been
 
inadequate.
 

Limited Agix-ca1turm.1 LQmrxd 

Almost all of the available agricultural land is now in production (Chapter 4).
Labor is increasingly abundant relative to land, given Ecuador's burgeoning labor
force which is growing at 3.4 percent per year (Chapter 5). An efficient path of
technical change focused on chemical-biological innovations will increaseproductivity of land and its capacity to support more 

the 
and more people. Increases

in yields provide the basis for increased employment and incomes of those who
derive their livelihood from the land. A general path of chemical-biological
innovations does not, however, obviate the need for complementary mechanical 
innovations. 

Emphasis on chemical-biological innovations will reduce pressure foragricultural expansion new-landsinto areas with thoir very fragile soils and
ecology. Such investments will facilitate the increasingly urgent need for the GOE 
to protect fragile lands, reduce soil erosion and environmental degradation and
maintain the rich genetic divers'ty of the flora and fauna found in Ecuador. 
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iLow Agr:Lil&turalgt P rodu "ct :,I 1C 

Agriculture in Ecuador is characterized by relatively lo,v levels of 
productivity as measured by yields. Yields are low relative to those achieved by 
neighboring countries, and also to experimenta results in Ecuador (Table 12.1). 
Ecuador generally has lower yields than the weighted average for 12 other South 

Table 12.1 Comparison of Yields Between Ecuador and South America, 1986-1988 (Weighted 
Av*'Cagea) a 

Crops Ecuador South Gap with Highest Yield Country Colombia Peru
 

America South in South America
 

America -----------------------------

0%) Country Yield Gap
 

------------------------------ .------------------------------------ --------- ----------


Wheat 972 1,515 -46.5 Chile 2,87b -66.2 1,740 1,276
 

Rice, paddy 2,302 2,571 -10.5 Peru 4,509 -52.1 4,697 4,609
 

Corn 1,369 2,360 -42.0 Chile 7,109 -80.7 1,360 1,962
 

Barley 889 1,625 -45.3 Chile 3,113 -71.5 1,908 1,170
 

Soybeans 1,690 1,615 +4.1 Argentina 2,126 -11.2 1,998 1,795
 

Peanuts S93 1,896 -52.9 Argentina 2,204 -50.5 1,442 1,892
 

Mlilk 1,672 1,303 +28.3 Argentina 2,213 -24.5 958 1,236
 

Egs 8 7 +11.9 Colombia 14 -40.5 14 6
 

Source: USDA.
 

Crop yields in kg/ha/year and yields of livestock products in kg/animal/year.
 

American countries and is especially deficient in the cereals. For example, Peru's 
rice yields were over two times greater than those of Ecuador. Yields of milk, 
eggs and soybeans were above the average but even for these products Ecuador 
still was substantially below its neighbors with the highest yields (e.g., Argentina 
had milk yields one-third higher). These averages mask some important variations 
within and among crops (see Chapter 6). Thus, one must be careful not to conclude 
that low productivity affects all farmers and all crops equally. 

Yields, or production per unit cf land, are only a partial measure of 
productivity. An equally important measure is output per worker but data 
limitations preclude a careful analysis of trends in this important, partial 
productivity index. Data presented in Chapter 5 revealed that agricultural GDP per 
worker was only one-half that of the next lowest sector (services) and was only 
one-third the national average. These GDP data are consistent with the general 
perception of low levels of wages and incomes in rural areas and strongly suggest 
that the productivity of labor in agriculture is relatively low. 

InTe re nvestment c agrilura ai argets inrea produti 

The three investment targets which increase agricultural prod ucti vity -- land 
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improvements and other internal capital accumulations, human capital and a science 
base and modern tecinical inputs--are interactive and improvements in ore tends 
to enhance investments in another. For example, investments in general education 
for rural people enhance the capability of farmers to understand and adopt new 
technologies, while investments in the science base make literacy and technical 
education more valuable to farmers and their children. Investments in technical 
inputs make the science base more viable and profitable, while the availability of 
modern inrputs increases the demand for cost-reducing technologies whicn utilize 
the modern inputs. Thus, all of these variables must be addressed at some minimal 
level if significant progress is to be made in moving toward a science-based 
agriculture and substantial increases in productivity. 

Longer-term investments which augment land area and improve land quality,
such as irrigation and drainage projects, explained about 9 percent of the 
differences in labor productivity between developed and developing countries in 
the Hayami and Ruttan study (p. 152). Suct, investments ara highly complementary 
to those in human capital and a science base and in modern technical inputs and 
are very important given Ecuador's limited agricultural land. Chemical-biological
innovations involving high-yie!ding varieties require timely and adequate
applications of water in order to respond optimally to fertilizers. Consequently,
irrigation can be an important element of improved packages of technology when 
land is the limiting factor and there is sufficient investment in the science base 
and human capit '. 

I rrigatincr Inf r at-ructure and Potritia.L 

X in Agri clt L- LrduaLL crti1vity 

Ecuador has made substantial investments in irrigation infrastructure with 
approximately one of every four hectares under private or public irrigation (see
Chapter 7). Several major public projects are under construction and others are 
in the final stages of design. These projects will nearly double the irrigated area 
when fully implemented and will cost nearly US$2.2 billion. Investments in public
irrtgation infreatructure generally have been uneconomic. Existing irrigation 
systems are highly subsidized and inefficiently operated, with large land-owners 
reaping most of the benefits. On-farm water management also is very inefficient 
and yields are relatively low even in irrigated agriculture. Only about 65 percent
of irrigable area was irrigated in 1987 because of inefficient operations of irrigation 
systems and poor on-farm water management. 

The disappointing ecoromic pertormance of public irrigation projects is at 
least partially due to extremely limited complementary investments in the science 
base and especially in research, documented in Section V below. The relatively
large past and continuing investments in irrigation infrastructure provide an 
important basis for potentially large increases in agricultural productivity. To 
realize the potential benefits of investments in irrigation infrastructure will 
require, however, major investments in complementary human capital and a science 
base for the sector and in macroeconomic and sectoral policies that will assure 
efficient technical change and a supply of modern, technical inputs. Such 
complementary investments and policy reforms will make irrigation projects much 
more economically viable by increasing efficiency of water use, yields and ne,: farm 
income. 
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III. Eccrnc>mi c Return s tc a Sc ince Base 

There is a large and growing body of empirical evidence that economic 
returns to investments research, extension and associated education programs are 
relatively high around the world, compared to other social and private investment 
alternatives. Returns range commonly from 20 to 110 percent per year in 34 
studies in various developed and developing countries (Evenson, Waggoner and 
Ruttan). A similar review of 10 studies of returns to agricultural research in South 
America found returns ranging from 11 to 119 percent (Scobie Table 16). 

Ecuador has experienced some limited success in its efforts to generate, 
access and diffuse improved technologies even though average yields still are 
relatively !ow. Yields have increased, rapidly in some cases and technical changes 
explained an important part of the increases in production for most major crops 
during the past two decades (Chapter 6). A recent study found a benefit-cost 
ratio of 2.46 for expenditures on agricultural research In Ecuador between 1971 and 
1981 (Posada Torres p. 67). 

Thus, Ecuador's science base has made a modest contribution to ayricultural 
development. It is interesting to speculate how much larger the contribution of the 
REE system might have been if the constraints discussed below had been addressed 
on a more adequate, sustained basis. 

IV. 	 The Ed ucatIc>rn System and 
Human Capital Fcrmaticn 

Ecuador's educational system has not made the contribution to agricultural 
and economic development that is necessary. It is characterized by anachronistic 
structures and rigidities that are increasingiy outmoded and irrelevant to the 
needs of a modern society and especially to agricultural development. Education 
in the rural primary schools emphasizes basic literacy, with litt!e emphasis on 
problem-solving skills or vocational education related to agriculture, home 
economics, or natural resources. Learning is largely by rote and drop-out rates 
are high. Attrition also is relatively high in the secondary schools where students 
must select areas of specialization by grade 10 (age 15) and then start over again 
if they wish to change areas of study. Very few students opt to study agriculture 
with most enrolled in humanities programs that lead toward the study of law, 
economics and medicine at the university level. Higher education is in chaos, 
especially public universities and institutes. Public universities are free and there 
are no entrance exams or standards. As a result they are overcrowded with many 
marginal students. They also are each administratively autonomous, governed by 
the students and are highly politicized. Their graduates are poorly trained and 
consequently are unable to contribute much to economic growth and development. 

The education system is comprised of four basic components, pre-primary 
school, primary school, secondary school and higher education (Figure 12.1). 
Kindergarten is the entrance point in formal education at age five but in practice 
is not always offered, especially in rural areas. Students enter the first grade at 
age six and are awarded a certificate for g.-aduating from primary school after 
successfully completing grade six which qualifies them to enter secondary school. 

Secondary school is divided into two three-year cycles. The first, or basic 
cycle (grades 7-9) consists of a general-education curriculum which all students 
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Figure 12.1 Structure of Fcuador's Education System
 
Source: Prepared by Author.
 

are required to take. The second, or diversified cycle (grades 10-12) consists of 
specialized courses of study. Students must pick their area of specialization at the 
beginning of the second three-year cycle. General areas of specialization include: 
(a) humanities (social sciences, physics-mathematics and chemistry-biology); (b)
technical areas (agriculture, industrial and commercial-administrative); and (c) the 
arts. Within the area of agriculture students may specialize in agronomy, livestock 
or food science. There also is a two-year program following the basic cycle which 
is called "technical careers" which provides non-degree training and is the exit 
point from formal education for those that complete this program. Once students 
begin an area of special study they can only change to another area by completing
the required courses for that area of specialization. Changing the major area of 
study also requires revalidation, through formal testing, of any required courses 
that have been previously taken. Students who complete the two three-year cycles 
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are granted a graduation diploma (Diploma de Bachiller) which permits them to enter 
into higher education. 

Higher education consists of four kinds of schools: two-year technical 
institutes, two-year normal colleges for training primary school teachers, 
universities and polytechnic universities. The polytechnic universities generally 
offer four-year technical degrees and the universities offer 5-7 year professional 
degrees depending on the course of study and the university. Most universities 
offer fields of study leading to the degree of agricultural engineer (Ingeniero 
Agr6nomo). Atta;nment of this degree requires five to six years of study, including 
a thesis and an additional year of practical work in rural areas (Ao Thcnico Rural). 
Other specialized degrees in agriculture also are offered but no graduate programs 
at the MS or PhD level are available. 

All education in Ecuador is under the jurisdiction of the Ministry of 
Education and Culture (MEC). MEC is directly responsible for all primary and 
secondary schools and two-year normal colleges and technical Institutes. The 
universities and polytechnic institutes are each autonomous entities but their 
budget support is channeled through MEC. The Naticnal Council of Agricultural 
Science Faculties (CONFCA) coordinates the disparate activities of the various 
faculties of agriculture. 

Prim 3ry EdcAtion 

Primary education appears to have much less value to rural than urban 
people as revealed by relatively high drop-out rates in rural primary schools 
(Table 12.2, Appendix Table 12.1). These drop-out rates were calculated by 
following each first-giade class through the six grades of primary school, based 
on matriculation at each grade. The desertion rate for the sixth grade for rural 
and urban primary schools can not be clearly determined by comparing 6th and 7th 
grade enrollment. This is because many rural children attend secondary schools 
in urban areas after completing the 6th grade, due to lack of rural secondary 
schools. Comparing enrollments for sixth grade with those for the first year of 
secondary school (7th grade) would overestimate the desertion rate of rural 
children and underestimate urban desertion rates. Moreover, data on graduates 
from primary school are not available. For these reasons, attrition rates for 
primary school were estimated by comparing first through sixth grade enrollments 
and are consequently somewhat underestimated. 

The cumulative drop-out rate was 52.5 percent for rural students who started 
the first grade during 1983-1984 and began sixth grade during 1988-1989, compared 
to only a 22.3 percent drop out rate for urban areas for the same period. The 
rural cumulative drop-out rate declined steadily to this 52.5 percent level, down 
from 60.1 percent attrition between the first grade of 1980-1981 and the sixth grade 
of 1985-1986. The cumulativu urban rate remained constant over this four-year 
period. Even though the retention rate in rural primary schools has improved 
somewhat, one out of two rural primary students still leave school by, the start of 
the sixth grade, compared to only one out of five urban students.' Thus, the 
desertion rate from rural primary schools is almost three times that in urban al eas. 

Most of the attrition in rural primary schools occurs during the early grades 
and primarily during first grade. Of children who started primary school in 1980
1981, 29 percent had left school by the beginning of second grade, accounting for 
almost half the total attrition of 60.1 percent by the beginning of the sixth grade. 
Another 12.9 percent left by the beginning of third grade and 5.4 percent by the 
fourth grade for a total of 47.3 percent, or nearly four-fifths of total attrition of 
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Table 12.2 Enrollment and Jaeertion B-tes for Each First Grade Class During Six
Years of Primary School by Area and Year, 1980-1981 through 1987-1988 a 

Year 
 Grade
 
First 
 Second 
 Third --------
Fourth 
 Fifth 
 Sixth Seventh V
 

Enrollment
 

1980-81 

1981-82 

1982-83 

1983-84 

U C 
R 
U 

R 
U 
R 

U 

159,391 
229,224 
162,650 

222,119 
173,255 
222,728 
177,607 

139,093 
162,677 
143,232 

161,217 
)47,404 
164,397 

153,010 

134,850 
133,257 
138,430 

150,019 
142,806 

134,870 
148,697 

132,897 
120,805 
138,343 

118,962 
141,252 
122,876 
145,181 

128,433 
101,667 
132,355 

105,424 
134,978 
107,220 

139,721 

123,732 
91,482 
126,153 

95,778 
131,151 

99,832 
138,026 

149,898 
26,828 
152,242 

27,728 
146,291 

26,898 

1984-85 
R 

U 
217,395 

182,392 
153,030 

159,113 
139,090 

152,623 
124,356 

152,214 
112,255 

145,604 
103,255 

R 210,990 161,689 141,004 129,125 117,591 
1985-86 U 194,554 164,435 159,312 158,647 

R 221,703 167,742 147,792 133,990 
1986-87 U 206,540 170,995 166,861 

R 220,652 173,875 153,085 
1987-86 U 204,293 176,689 

R 222,621 173,198 

Desertion Rates (%)
 

1980-81 U 100.0 
 12.7 15.4 16.6 
 19.4 22.4 
 6.0
 
R 100.0 29.0 41.9 47.3 
 55.6 60.1 h8.3
 

1981-82 U 100.0 
 11.9 14.9 14.9 
 18.6 22.4 
 6.4
 
R 100.0 27.4 32.5 
 46.4 52.5 56.9 
 87.5


1982-83 U 100.0 14.9 
 17.6 18.5 22.1 24,3 15.6
 
R 100.0 26.2 39.4 44.8 
 51.9 55.2 87.9


1983-84 U 100.0 13.8 
 16.3 18.3 21.3 22.3
 
R 100.0 29.6 36.0 
 42.8 48.4 
 52.5
 

1984-85 U 100.0 
 12.8 16.3 16.5 
 20.2
 
R 100.0 23.4 33.2 38.8 44.3
 

1985-86 U 100.0 15.5 18.1 
 18.5
 
R 100.0 24.3 33.3 39.6
 

1986-87 U 100.0 
 17.2 19.2
 
R 100.0 21.2 30.6
 

1987-88 U 100.0 
 13.5
 
R 100.0 22.2
 

Source: Appendix Table 12.1.
 

Each row presents the succeeding enrollment of the first grade class for that
 
year. For example in 1980-1981 there were 229,224 first graders in rural schools.

Of these only 162,677 registered in the second grade, and 133,257 
in the third
 

b grade, etc.
 
First year of secondary school.
 
U=Urban and R=Rural.
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60.1 percent by the end of third grade. This same pattern persists for all of the 
first grade classes between 1980-1981 and 1987-1988. The rate of attrition in the 
early grades did exhibit a decreasing tendency during the 1980s but most of the 
attrition still occurs during the first three years of school. A similar pattern exists 
in drop-out rates in urban areas. 

The relatively high drop-out rates in rural areas and especially in the early 
grades is a cause for serious concern. Rural families place less value on primary 
education and basic literacy than on their children's labor. In economic terms, 
the present value of future family income streams is perceived to be greater with 
little or no primary schooling for children in about h,,lf of rural families. in 
essence, the costs of going to school (including foregone family income) are 
perceived by family decision-makers to be greater than the value of any future 
benefits of primary education. Moreover, these perceptions result in very high 
attrition in the early grades suggesting that evan basic literacy skills are viewed 
as conferring very little economic or social benefit. 

The low value placed on primary schooling by many rural Ecuadorians is a 
general indictment of primary rural education. The curriculum is too abstract and 
,remote from problems affecting rural people and does not provide practical skills 
to solve every-day problems. Facilities and complementary supplies, audio and 
visual aids and library materials are seriously deficient. The relatively low levels 
of investment in a science base for agriculture, documented below, also reduce the 
value of primary education. There is little incentive to become functionally literate 
in the absence :f sustained opportunities to gain from these skills. If there were 
continual flows of new technical knowledge being produced by the REE system, 
incentives to acquire the basic skills necessary to understand, adopt and benefit 
economically frorm improved technologies would be qreatly enhanced. The benefits 
from a primary education in rural areas will increase as the science base serving 
agriculture is improved. Conversely, improvements in primary education will 
facilitate the adoption of new technologies and enhance opportunities to increase 
productivity and incomes and thereby make social investments in the science base 
more profitable. 

3 
4afc"r Ag9rLcu11L13r
1Edzc2.ti±on
Seccnrdeary 


Most secondary schools are located in urban areas and educate a high 
proportion of Ecuador's high school students. For example, during the 1988-1989 
school year there were 650,369 students in urban secondary schools, or 88 percent 
of the total compared to 92,858 in rural secondary schools, with only 12 percent of 
the total (Table 12.3, Appendix Table 12.2). Attrition also is relatively high in rural 
secondary or high schools (Colegios). In rural schools, this rate was 41.5 percent 
by the ninth grade for students who started the seventh grade in 1980-1981, 

compared to only 26.6 percent for urban schools. The cumulative rate was 79.3 
percent by the 12th grade in rural schools compared to 52 percent for urban 
schools. This rate probably overestimates desertion of rural youth from high 

school because some go to urban areas to begin the diversified cycle in grade 10, 
just as they do to begin the basic cycle in grade seven. 

As noted above 52.5 percent of rural primary school children who start the 
first grade drop out by the sixth grade. Assuming another 5-6 percent drop out 

in the sixth grade, a little more than 40 percent start the three-year basic cycle 

of secondary school (seventh grade) in either rural or urban high schools. The 
attrition rates in rural secondary schools suggest that roughly 15 percent of rural 
youth who started school in the first grade begin the second, three year cycle of 
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Table 12.3 	 Enrollment and Doeertion Rates for Each Seventh Grade Class During Six 
Years of Secondary School by Arek &nd Year, 1980-1981 through 1988-1989 a 

Year 
 Grade
 

Seventh Eighth Ninth 
 Tenth Eleventh Twelfth
 
----------

Enrollment 

1980-81 U b 135,368 
R 24,225 

110,425 
17,695 

99,317 
14,173 

103,117 
8,612 

78,361 
6,226 

64,982 
5,003 

1981-82 r1 142,294 114,593 104,187 104,361 81,114 71,073 
R 26,575 20,271 16,175 9,779 7,233 6,441 

1982-83 U 148,034 117,791 102,367 104,333 87,127 74,109 
R 28,369 20,076 15,826 9,927 7,620 6,899 

1983-84 U 148,995 116,347 103,915 109,278 88,013 72,247 
R 25,656 19,168 15,170 10,572 8,599 6,582 

1984-85 Lt 146,695 117,553 112,327 114,625 88,095 
R 27,267 20,010 17,463 11,567 8,317 

1985-86 U 145,732 124,390 115,379 110,201 
R 26,450 21,356 16,241 11,408 

1986-67 U 149,898 126,063 111,780 
R 26,628 21,866 17,948 

1987-88 U 152,242 121,755 
R 27,72S 21,705 

1988-89 U 146,291 

R 26,896 

Desertion Rates (%) 

1980-81 U 100.0 18.4 26.6 23.8 42.1 52.0 
R 100.0 27.0 41.5 64.4 74.3 79.3 

1981-82 U 100.0 19.5 26.8 26.7 43.0 50.1 
R 100.0 23.7 39.1 63.2 72.6 75.8 

1982-83 If 100.0 20.4 30.8 29.5 41.1 49.9 
R 100.0 29.2 44.2 65.0 73.1 75.7 

1983-84 U 100.0 21.9 30.3 26.7 40.9 51.5 
R 100.0 25.3 40.9 58.6 66.5 74.3 

1964-85 U 100.0 19.9 23.4 21.9 39.9 
R 100.0 26.6 36.0 57.6 69.5 

1985-86 U 100.0 14.6 20.8 24.4 
R 100.0 19.3 31.0 56.9 

1986-87 U 100.0 15.9 25.4 
I 100.0 18.5 33.1 

1987-88 U 100.0 20.0 
R 100.0 21.7 

Source: Appendix Table 12.2.
 

Each row presents the succeeding enrollment of the seventh grade class
 

for thai year. For example in 1980-1981 there were 24,225 seventh graders
 
in ruril schools. Of these only 17,695 registered in the eighth grade,
 
and 14,173 in the ninth grade, etc,

U=Urban and 	R=Rural.
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high school, where specialized study of agriculture may begin. Finally, about 10 
percent of those who started rural primary school are enrolled in the last year of 
high school, so that less than one in ten rural youth graduate from high school. 
In contrast, about four out of ten urban youth graduate from high schools." The 
relatively higher drop out rate from rural high schools reflects the same economic 
realities for rural youth as for rural children discussed above. For most rural 
students and a surprisingly high number of urban students, a high school 
education has less value than alternative uses of their time. This reality reflects 
the poor quality of high school education and lack of complementary investments 
that make additional education more valuable. 

There were 272 high schools offering specialization lI) agriculture in the 
diversified cycle during 1988-1989 distributed geographically as follows: Costa, 114; 
Sierra, 127; and Oriente, 31. Agriculture is not a popular option according to 
enrollment data. During the five years 1981-1982 through 1985-1986 there were 
an annual average of 1,956 students registered in agricultural fields in the last 
year (12th grade) of the diversified cycle (Table 12.4). Students specializing in 
agriculture were only 3.1 percent of total students in the 12th grade. Thus, 

Table 12.4 Enrollment in Last Year of Secondary School, Five Years
 

Annual Average by Area, 1981-1982 through 1985-1986 

Specialization Urban Rural Totai
 

Number Share (%) Number Share (%) Number Share (%) 

Humanities 38,721 65.7 2,103 54.3 40,824 65.0 
Technical 19,119 32.5 887 22.9 20,006 31.9 
Agricultural 1,075 1.8 881 22.8 1,956 3.1 

Total 58,915 100.0 3,871 100.0 62,786 100.0 

Source: Unpublished data from MEC, Division of Statistics.
 

specialization in agriculture among high school students is low compared to the 
relative importance of the sector, which accounts for 16.8 percent of GDP, 55 
percent of foreign exchange earnings and 44 percent of employment (see Chapters 
3 and 5). The most popular area of study in the diversified cycle is humanities 
with 65.0 percent of 12th grade students on average during the five-year period. 
Humanities and other technical areas each had more students enrolled than 
agriculture even in rural high schools, although agriculture is relatively more 
popular than in urban high schools (Figure 12.2). 

The low number of students trained in technical agriculture in high school 
reflects the relatively poor quality of such training, limited and low-paying 
employment opportunities and the generally low esteem associated with agricultural 
training in Ecuador. The faculty that teaches the technical courses in agriculture 
is dominated (70 percent) by high-school graduates in technical agriculture, often 
from the same school (Joint Subcommittee p. 52). The lecture method is widely used 
with little In the way of library material, visual aids or practical experience. 
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Figure 12.2 Enrollment in Last Year of Secondary School (Five-

Year Annual Average, 1981-1982 through 1985-1986)
 

Source: Table 12.4
 

Laboratory and field experience tend to be extremely limited. Most high school 
graduates in agriculture obtain low-paying jobs in agriculture and the degree 
usually is terminal. 

Thus, there is a huge gap between the very small number of poorly trained 
high school graduates in agriculture supplied by the secondary school system and 
the needs of agriculture--Ecuador's most important economic sector. The number 
of graduates per school is relatively small and entails a substantial per student 
cost which appears to be far beyond the value of the three years of technical 
training. It appears that Ecuador has substantially overinvested in too many 
schools and poorly-trained professors. 

6 
H igher Edc t ion 

Higher education for agriculture includes four two-year technical schools and 
21 of 22 genera. and polytechnic universities which offer technical and professional 
degrees in agricultural fields. The four technical schools provide two years of 
specialized training to high school graduates in agriculture in specific areas such 
fruit culture. These schools suffer from the same deficiencies as the agricultural 
specialty in high schools. 

Fifteen universities offered a combined total of 39 professional degrees in 
agriculture in 1989, with nine in agronomy, seven in veter ;nary medicine, six in 
forestry, five In animal science or livestock management, three In agricultural 
engineering, two in management.of agricultural enterprises and seven in a variety 
of other -jpeclalties (Table 12.5).' Graduates must study from 5-7 years, depending 

http:management.of
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Table 12.5 Universities Witn Professional Agricultural Degrees, 1989
 

unitersi*: Enroitnt Location I Major Professionai Tim a
 
,;ii Type Title
 

:: cu Animal Science I0 S 
; : ,:c;c Agronmy Ing.Agr6nomo 6f 

;,pec =: R100 1o 	 Ing.Zootdcnico 

2. LatrO: . u' :. ?( :;1oca Agronomy Eng.Agronomo 5Y 
:f :'tc! Vr,at, DoctorVeterinary Medicine 	 6y
 

1. Cenre'r,':, ;.,tc vet.Mnaicine/Animal Science Doctor 6 Y . 
o: 	 1::::Rural Development Ing.Agr6nomo 6 

LivestocK Produii)on [ng.Agrdnomo 6 i 
Agr!culturil Engineering Ing.Agrdnono 6( 
Plant Science IngAgr6nomo 6 1 

A. ers;,]%ni 9,396Ianca Agronomy 	 Ing.Agr6nnmo 10 S
 )f Cdenca 

;J:i'c' vet.Meaicine/Animal Science Doctor 10 S
 

5.universit! c: SC.98! ' 	 Ing.Agr6nomo 10 S
 Gayynu Agronomy 
Guayaowi ;Puollc; Vet.Nedicine/Animal Science Doctor 5 Y 

Ag,;business Administration Ing.Adminae Empr i 
6. ,cente Rocafuerte 1,301 'hayaquii Agronomy IngAgr~nomo S
 

Laic Universit) Private,
 
7, kational Univers,ty :.385 aoji Agronomy Ing.Agronomo 5 f 

of LOja (Pub'ic; orestry IngForestal 5 Y 
Agricultural Engineering IngAgricola 5 V 
vet.Medicine/Animal Scienca Doctor 5Y 

3,Tecnniza; Unversitc 4,837 Amoato Fruit Proauction Ing.Agr6nomo 6 
of Ambato 1Publici Ornamental Horticulture Ing.Agr6nomo 6Y 

Horticulture Ing.Agrdnomo 6Y 
i. ecnnicaf Unhiersit) .72 8aanoyc Agronomy Ing.Agr6iomo 5 y 

of Baaoao Puoilc 
1C.Tecnnical Universit, 802 Queveoa Forestry ing.Forestal 6' 

of 	Quevedo (Public, Arimai Science Ing.Zooticnico 6 Y
 
;arm Management Ing.Admin.de Empr 61
 

11.Technical Universit) 2,587 Esmeraloas Forestry Ing.Forestal 5 Y
 
of Esmeraloas (Public) Animal Science [ng.Zooticnico 5 Y
 

12.Technical University 5,814 Portovielo Agronomy 	 Ing,Agr6nomo 5 Y
 
of ganabi (Public; Forestry 'Ag,Forestal 5 1 

Agricultural Engineering Ing.Agricola S Y 
Veterinary Medicine Doctor 5 Y 
Animal Science Ing.Zootecnico S y 

13. 6,694 Macnala vet.Meaicine/Animai Science 	 5 y
 Technical Universitl Doctor 

of Macha*a (Public) Agronomy Ing.Agr6nomo 5 Y
 

14. 2,140 Forestry 	 [ngForestal 5
Northern Tecnical 7barra 

University 1Puolc) Agroinoustry lng.Agroinaustrial 5Y
 

15.Private Technical ;.350 LOja Forestry Ing.Forestal 10 S
 
University of Loja (PrivaLe, Agroindustry Irug,Agroindustrial IC S
 

Source: CONUEP,
 
S : Semester; Y : Years,
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on the university and degree and complete a thesis in order to receive their
professional title, They also are required by law to complete one year of 
professional service in rural areas (Aio Tecnico Rural) before practicing as a
professional. Those who complete only their classes, without doing the thesis are
recognized formally as egresados but without the title. Most agricultural students 
come from urban areas with specialization in humanities in high school. Few of the
high school graduates with degrees in agriculture go on to university.

The most popular areas of study at the university include medicine, law arid
economics, while study of agriculture is relatively limited. There were 186,672
students enrolled in all of Ecuado,'s universities during 1988 based on preliminary,
unpublished data from the National Council of Universities and Polytechnic Schools 
(CONUEP). These data are not yet available by college or department but the share
of agricultural students can be inferred from earlier data. Enrollment in the 30 
agricultural degree programs in 1983-1984 was 4,500 and had been growing at
about 15 percent per year (Joint :ubcommittee p. 55). At that rate, agricultural
students would comprise about 4 percent of all university students in 1988. There 
were 261 graduates during 1983-1984 out of 393 egresados (Joint Subcommittee p.

.55). The number of graduates may have increased slightly but still is very small 
relative to the importance of the agricultural sector. 

Higher education in agriculture suffers from many of the problems assame 
technical training in the secondary schools. In 1984 the faculties were comprised
mainly of part-time teachers, with only 20 percent working full-time and another 
12 percent half-time. Salaries were relatively low and most professors had other
employment. The majority of teachers had terminal degrees from Ecuadorian 
universities with 47 percent being Ingenieros Agrnnomos and 21 percent
veterinarians. Only 18 percent had Master's degrees and there were only a few 
PhDs. (Joint Subcommittee pp. 55-56). Consequently, there is substantial inbreeding 
among the faculties of Ecuador's agricultural universities, with resultant stagnation
of knowledge and inherent resistance to new ideas and concepts. The situation has 
probably worsened since 1984 although more recent data are not available. 

E;uador's agricultural universities are mainly teaching institutions with little
involvement in research extension activities.or The research that is carried out

is done alRiost exclusively through thesis work, with some guidance from the major

professor.' The quality of thesis research varies 
widely depending on funding
support and related guidance from outside entities such as the National Institute 
of Agricultural Research (INIAP) and foreign technical-assistance programs.
Library and other research facilities are deficient and linkages to the international 
network of agricultural science are extremely limited. Resource constraints and 
poorly-trained faculty result in little laboratory or field work. Classroom lectures
dominate student-teacher contact and most of the largely u. ban-raised students 
graduate with little or no practical experience in agriculture.

While the general assessment is pessimistic, some universities have become 
more iiivolved in research over the tast few years, with research contracts with 
INIAP, the Foundation for Agricultural Development (FUNDAGRO) and others 
(Venezian and Moncada pp. 44-45). These institutions are beginning to become a 
more integral part of the agricultural science network in Ecuador, although their 
contributions still are relatively small. 

As a result of the in-bred faculties and very limited research experience most 
agricultural graduates have little appreciation or understanding of research 
methods or the scientific process. Consequently, graduates have little to offer to
REE institutions without additional training and experience. Most graduates of the 
agricultural universities find employment in public sector agencies in agriculture, 
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usually in a major urban center, where they live and spend most of their work
time in administrative and bureaucratic fuinctions. 

Thus, there is an extremely limited number of university graduates in 
agriculture and the quality of their training is relatively poor. Universities are 
not developing the requisite human capital needed to move quickly from a resource
based to a science-based agricuiture and exploit the opporunities for economic 
growth inherent in Ecuador's relatively large agricultural sector. Resources for 
higher education are spread too thin, just as they are in the secondary system. 
What is needed is a more focused effort with substantial upgrading of a few key 
faculties. Careful attention needs to be given to hiring young, well-trained faculty 
at the MSc and PhD levels in order to introduce hybrid vigor and break the cycle 
of inbreeding which assures mediocrity. The higher education system needs to be 
linked into the international science network for agriculture and more completely 
integrated into the national REE system, especially in research. 

V. Agricultural Research 

Ecuador's agricultural research system has been the subject of more detailed 
review and analysis over the last decade than perhaps any other part of the 
agricultural sector. Principal studies include: Venezian and Moncada; International 
Service for National Agrioultural Research (ISNAR) and the Interamerican Institute 
for Agricultural Cooperation (IICA); Whitaker and Alzamora; U.S. Agency for 
International Development (USAID); 1ICA and the Ministry of Agriculture (NAG); 
Joint Subcommittee; Posada Torres; Dow and Soliz; and the Ministry of Agriculture 
(MAG) and the U.S. Agency Tor International Development (USAID). While most of 
the studies focLsed broadly on the science base for agriculture, including 
education, research and extension, they emphasized agricultural research and 
especially the role of INIAP. Most studies blurred the distinction between the 
science base and the research system as one component of the science base; the 
term "research system" was used synonymously with "science base" or with "REE 
system."
 

The conclusions of these diverse studies are quite uniform and consistent. 
The research system was found to be underfunded, overextended and understaffed, 
with too few senior scientists and well-trained technicians and with similar 
constraints in education and extension. The research, education and extension 
functions operated independently, with little coordination and did not comprise a 
systematic science base for agriculture. 

This section summarizes the major problems and constraints in the research 
system. While the above studies are the principal sources for most of the 
conclusions which follow, some additional data are provided and analyses are made. 
The research system is described only in general terms, given the excellent studies 
that are available. 

Educador's agricultural research system is dominated by INIAP, with very
limited involvement of other complementary agencies. It 9was approved as an 
autonomous institute in 1959 and began to function in 1961. It lost its autonomy
in 1973 when it became an adjunct agency of the NAG during a reorganization. 
INIAP still has budget and administrative autonomy but the Minister appoints 
INIAP's Director and serves as president of its Administrative Council (see Chapter 
11). It also is subordinate to the policies and strategies of NAG. It has undergone 
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three major reorganizations during the last 10 years. 
INIAP carries out almost all the agricultural research in the country. It has 

the usual array of executive, advisory and support services which have grown so
rapidly that they now comprise most of the staff and offices (ISNAR and IICA pp.
16-25). At the operational level is an office for agricultural research, which is 
divided into two regional directorates, one for the Costa and a second for the 
Sierra and Oriente. Each regional directorate is further divided into experiment 
stations and experimental farms. 

INIAP has seven experiment stations and nine experimental farms located in 
the principal agro-ecologic zones of the country (Table 12.6). The major share of 

Table 	 12.6 Experimental C.:,,ers of IMIAP 

Name &Region Provirce ilevation Area Climate Prmncpal Ac;iuc es 
imeters; trectares, 

------------ ----- ------------------------ --
oasta; Reoion
 

EAperilmentai Stations:
 
Picniiingue Los Rios 5 

Boliche Tuayas 17 

Portoviejo Manai 25 

Santo Domingo 


EAperitenta; iarms: 
.a 4argarita 
:'Rosario 


Sierr, 
Experimental Stations: 

Santa Cataihn 
fnuouipata 

Eperimentai Farms:
 
Tumbaco 

Pillaro 

hagsiche 

ElAnuacoto 

La Praoera 

Bulicay 


Exerimental Stations: 
haoo-Payamoino 


ENerimental Farms: 
Dalora 


;lcnincna AG 


ara' 
Guayas 


Picnincha 2.350 
Azuay 2,510 

Picnincha 

Tangurahua 

:otopaxi 

Bolivar 2,6.. 

imnour! 

Azuay 


haco 300 


Morona 


.100 humid Tropical 

200 mumo Tropcai 

262 Dry Tropical 

i32 Net Tropical 


Dry Tropicai 
humid 	Tropicai 


5C 	Humia Temperate 

D1
Dry Temperate 


Dry Temperate 

Ory Temperate 

Dry lemoerate 

Dry Temperate 

Dry Temperate 

Dry Temperate 


iet Tropical 

OeE Tropical 


.aboratories, Corn, Cacao, Forrages
 
Laooratorles, Rice, Cotton, Soybeans
 
taoorat., Coffee, 1otton, Beans
 
Laoorat., Oiipaim, Forrage, -orr
 

Cattle, Forrages 
Rice seed production
 

Laooratories, Potatoes, Nheat, Barie)
 
Corn, Fruits, Bean)
 

Citrus, Apples, Other fruits
 
Fruits
 
Fruits
 
tneat, Barley, Beans
 
Wheat seed aroauction, Fruits
 
Fruits. iegetaoies
 

Cattle, Forest management 

4ararj'!pla
 

...............................................................................................................
 
Source: IKiAP. 
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INIAP's research work is carried out in four experiment stations: Santa Catalina, 
Pichilingue, Boliche and Portoviejo. The experiment stations are organized by 
programs focused on crops and livestock and by departments focused on disciplines 
which support research in the various programs. The programs of each station 
vary and emphasize the most important crops and livestock in the area where the 
station is located. The departments are more standardized among stations and 
include Plant Science, Entomology, Weeds, Soils and Fertilizers, Seed Production 
and Laboratories. There are substantial differences in departments among stations 
in terms of their size and quality. The research programs are coordinated closely 
with production research programs (Programas de Investigaci6n en Producci6n--
PIPs) which are carried out on cooperating farms and provide a feedback system 
from farmers to researchers as well as involving researchers more directly in 
outreach activities. 

Despite the serious problems and constraints which are discussed below, 
INIAP has been a relatively productive institution. Through 1f88 it generated 105 
improved varieties of wheat, barley, oats, rice, potatoes, soft corn, sorghum, hard 
corn, soybeans, african palm, rice, cotton, beans, lentils, cacao, coffee, peanuts, 
pasture grasses and castor beans (IICA and MAG p. 39). The selection of these 
improved varieties and multiplication of basic and certified seeds by INIAP is an 
important basis for increases in produj(;tion through increased yields of both Sierra 
and Costa crops during the last two decades (see Chapter 6). INIAP also has 
developed improved civlta.ral practices for both crops and livestock which have 
contributed to increased productivity. These research results were reported to 
farmers through more than 500 seminars and 300 field days and 1,000,000 copies of 
diverse bulletins and other publications. In 1988 INIAP researchers carried out 
1,487 experiments (ensayos) in 71 products, an average of 10 per researcher (ISNAR 

and IICA pp. 21-23). 
One reason for its modest successes is its program of identifying and 

training university students for its research staff. INIAP selects students in their 
last year from various university faculties and provides them with scholarships as 
part of the Aho T6cnico Rural program (see above). In return, the students work 
at INIAP experiment stations where they learn basic.research skills and do their 
thesis as part of an INIAP research project, under close supervision and guidance 
of INIAP scientists. The numbers of students trained under this program have 
ranged from 15-40 per year, depending on the number of positions assigned by 
MAG (ISNAR and IICA p. 37). INIAP hires the most capable of these graduates into 

its research staff. Thus, INIAP identifies a select corps of advanced university 
students and trains them in research methodology and applied agricultural 
sciences. In essence, it provides the closest thing there is to post-graduate 
training in agriculture science in Ecuador. It also has had a fairly good program 
of advanced training for its staff in various degree and nondegree programs 
abroad. Unfortunately, INIAP has had major difficulty in retaining its scientists, 
because of relatively low selaries in the civil service. 

Low Ll.1 of' Inregtm4ent in Res3earch 

Investments in research declined steadily in real terms at 7.3 percent per 

year between 1975-1988 and fell to the lowest level in 1988 since 1968 (Figure 12.3, 
Appendix Table 12.3). Research expenditures as a share of agricultural GDP also 
declined steadily after 1975 and were only .17 percent of GDP in 1988 compared to 

a high of .85 percent in 1975. The decrease was especially rapid after 1985 with 
research expenditures averaging only S/.67,179,000 during 1985-1988, compared to 
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S/.109,103,000 during 1979-1984 and S/.135,452,000 during 1973-1978. The rapid

erosion of investments in research during 1975-1988 stand in sharp contrast to 
INIAP's first 14 years. The real level of funding increased in almost every year 
between 1961-1974 at an annual average rate of 17.4 percent. During the same 
period research expenditurep- as a share of GDP also increased steadily to the all
time-high in 1975. 

The pattern of rapid decreases in investments in INIAP research during 1975
1988 after substantial growth in the earlier period is exactly the opposite of the 
experience of most of the developing world. Preliminary data for 52 developing
countries showed an average investment in agricultural research of .94 percent of 
GDP during 1980-1985, up from .69 percent during 1970-1979 (ISNAR and IICA p.
47). Not only did Ecuador reduce investments in research while the rest of the 
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developing world was increasing its investments but it spent substantially less than 
the average, at only .47 percent of agricultural GDP during 1980-1985. 

The 1988 level also is much lower than the standard recommended by ISNAR 
and the World Bank of between 1 and 2 percent of GDP (ISNAR and IICA p.45). For 
Ecuador to catch up from its 1988 level of .17 percent (S/.865 million) to the 
average of .94 percent achieved by the 52 developing countries during 1980-1985 
would require an INIAP budget of S/.4,784 million, nearly six times greater than in 
1988. This is an increase of roughly US$9.0 million on a base of US$2.0 million (at 
the 1988 average free market exchange rate of S/.436/US$1). Achieving the mid
range recommended by ISNAR and the World Bank of 1.5 percent of GDP will require 
nearly a nine-fold increase in INIAP's budget or US$15.5 million more. 

A recent article suggests that low fiscal capacity rather than political will is 
the reason for low expenditures on agricultural research in most developing 
countries (ISNAR). It argues that standard of 2 percent of agricultural GDP for 
agricultural research may not fairly reflect the actual priority accorded 
agricultural research in developing countries. It disaggreagates the standard into 
four components (agricultural research expenditures as a share of expenditures on 
agriculture, agricultural expenditures in all public expenditures, public 
expenditures as a share of GDP, and GDP as a share of agricultural GDP). It 
presents data that shop that develo:ing countries are doing relatively as well as 
developed countries in terms of support for agriculture and agricultural research. 
This data, along with the assertion that developing countries even borrow to 
finance agricultural research is cited as evidence of political will and priority for 
agricultural research. The problem, according to the article, is the much lower 
fiscal capacity of developing countries and their heavy dependence on agriculture. 
The implication is that the international donor community should continue to help 
national research systems while countries undertake structural and fiscal reforms. 

The argument is tautr'logical since political will is clearly expressed in the 
pattern of public expenditures. All countries face a budget constraint so that 
priorities (political will) are directly reflected in the way a country chooses to 
collect and expend public funds. The reality is that most developing countries 
have engaged in profligate public spending for elaborate, protected industrial 
sectors; bloated, inefficient public bureaucracies; uneconomic irrigation and other 
infrastructure; modern arms and military and other similar goods. Concomitantly, 
the public treasury is used to provide extensive subsidies which are captured 
mainly by various interest groups constituting the political power base. Most 
developing countries have followed policies for several decades that have 
discriminated against agriculture and rural people while subsidizing industry and 
urban people, who largely control political power (Krueger, Schiff and Vald6s). 
They have depreciated the role of science and human capital in agricultural 
development which have largely been accorded low priority relative to other 
investments and expenditures. These have been and continue to be the priorities 
and political will of many developing countries. Thus, the problem is not low fiscal 
capacity per se but lack of political will or priority given the fiscal constraint. 

Evidence from Ecuador suggests that there is little political will or priority 
for agricultural research even based on the disaggregated ISNAR measures. 
Ecuador spent only 6.6 percent of its public sector budget for agriculture on 
research compared to 10-11 percent on average for other developed and developing 
countries. And it spent only 3 percent of its total budget on agriculture relative 
to 9-10 percent on average in other developing countries. The conclusion is clear: 
agriculture is very low priority in the public sector and research is relatively low 
priority within agriculture. The Ecuadorian government has opted instead to 
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wastefully spend its scarce resources on a variety of other higher-priority but 
relatively unproductive investments and subsidies (see Chapter 2).

Some have interpreted the ISNAR article to suggest that the target of 2 
percent of agricultural GDP in agricultural research is too high. Others have
concluded that expenditures on research can not increase until fiscal capacity is 
greater. Both are erroneous conclusions. Expending 1 to 2 percent of agricultural
GDP on agricultural research is the necessary investment range for building a
viable science base for agriculture on the basis of experience in developed and 
developing countries; as the ISNAR article indicates 2 percent has become the 
accepted target. Investments in the science base are fundamental to overall 
economic growth and development and are one of the two principal bases for 
greater economic growth and fiscal capacity rather than a product of it. What is
needed is a change in priorities by governments in developing countries away from 
outmoded macroeconomic and development policies and the abolition of privilege 
through structural reform. 

Certainly the donor community should continue to help strengthen national 
science bases for agriculture and on a longer-term basis. But it does not follow 
-that they should do so blindly while governments continue with ineffective,
outmoded macroeconomic policies, incur fiscal deficits to sustain large recurring
subsidies and make unproductive investments. Donor support should be 
conditioned on clear evidence of increased funding and priority for an agricultural
science base from host governments, along with more responsible fiscal policy.

The annual INIAP budget of US$17.5 million necessary to reach the 1.5 
percent target could be generated with an endowment of roughly US$175 million at 
10 percent yield. While this amount may appear relatively large, it is only about 
one-tenth of the amount already committed to new irrigation infrastructure and can
be expected to yield much higher social returns. A reallocation of US$175 million 
to endow Ecuador's agricultural research capacity would greatly increase the 
returns on the balance of relatively unproductive irrigation investments and 
significantly enhance international competitiveness and economic growth. 

Tooi,:--Fe4Bw Sena i co r A 9grY 4ilturaL3I Sc4-: in tistsIE 

Ecuador has significantly underinvested in senior agricultural scientists 
(ISNAR and IICA pp. 39-43; Venezian and Moncada pp. 29-30). The number' of senior 
scientists with post-graduate degrees in INIAP is inadequate to produce the level 
of new technical knowledge needed for rapid, sustained increases in agricultural
productivity. The research system had only one PhD and 49 MS crop scientists 
on its roster in 1989, along with 170 other more junior scientists with professional
degrees at the undergraduate level (Ingenieros Agr6nomos and equivalent) (Table
12.7). Several areas are especially deficient in terms of senior scientists, including
natural resources, animal sciences, agricultural economics and rural sociology.
Moreover, the ratio of research assistants to all researchers is about .25 compared
to a norm of 1.0, so that researchers do not have adequate support (ISNAR and 
IICA p. 40). Despite these deficiencies, INIAP has contributed to the modest 
increases in yields noted above, primarily because of its training program for new 
staff. A freeze on hiring in effect since 1988 has drastically reduced recruitment 
of promising young researchers. 

The Br ain Drair" and Indequate Salaries 

Attracting and maintaining a minimum critical mass of agricultural scientists 
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Table 12.7 Research Staff in INIAP, 1974-1989
 

Years PhD MSc BSc a Total
 

1974 5 38 114 157
 
1975 5 38 115 158
 
1976 5 38 117 160
 
1977 5 39 134 178
 
1978 5 36 147 188
 
1979 6 51 119 176
 

1980 4 49 147 200
 
198)1 5 54 117 176
 
1982 5 55 117 177
 
1983 5 28 169 202
 
1984 5 67 163 235
 

1985 4 67 162 233
 
1986 5 67 153 225
 
1987 4 67 160 231
 
1988 3 58 153 214
 
1989 1 49 170 220
 

Source: Personnel Office, INIAP.
 

a 
 Ingeniero Agr6nomo and equivalent degrees in
 

other areas, which are roughly the same as a
 
BSc in the U.S. system.
 

has been a continuing problem for INIAP and appears to have worsened juring the 
late-1980s (ISNAR and IICA p. 38-39). INIAP lost four out of five PhDs and 18 of 
67 MScs between 1986 and 1989, or nearly one-third of its senior scientists in a 
three year period (Table 12.7). While numbers of scientists increased gradually 
during the 1970s and remained 'relatively constant until 1986, INIAP has been 
plagued with constant turnover of senior and experienced junior scientists. The 
principal constraint to attracting and retaining acricultural scientists is the 
relatively low salaries offered in the civil service system to which INIAP belongs. 
Salary differentials are especially great for agricultural scientists with 
postgraduate training and for experienced, proven undergraduates with 
professional diplomas. The result has been a continuing "brain drain" from INIAP. 
Ecuador's private sector has attracted the majority of experienced undergraduates 
and some MScs who have left the system in the last few years; senior scientists 
usually have found employment with international agencies in Ecuador or have gone 
to other countries. While these scientists may continue, in some cases, to make a 
contribution to agriculture, most are lost to the science base. Given the increasing 
internationalization of Ecuador's economy, the salary differential likely will widen 
without remedial action. A secondary problem is the limited funding which also 
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would limit retention of scientists even if the salary problem were resolved. 

ILim:itedPc Y'rxternat ±oniax I Lrinae
 

A large number of formal agreements with various entities in the international 
network of agricultural science exist but these have not been institutionalized and 
the actual linkages are very tenuous and weak. As a result, Ecuador's science base 
for agriculture ter'ds to work in isolation compared to many other national systems
(Posada Torres; Joint Subcommittee). There is ample evidence that national 
research systems substantially increase their productivity as they become fully
articulated into other national systems, international and regional research centers 
and foreign agricultural universities (Hayami and Ruttan; Arndt, Dalrymple and 
Ruttan). Such linkages eliminate duplication of effort and save scarce resources as 
the national science base exploits research results from the international 
agricultural science network. Such results from one country may have the 
potential of conferring large benefits in other countries but must be accessed and 
then adapted by the national research system to fit different agroclimatic and 
ecologic conditions in the new location. The principal constraints to improved and 
sustained linkages are not enough senior scientists and limited financial resources 
(Posada Torres pp. 28, 31). Ecuador's national science base must improve its 
capacity to access research results from the international science system, adapt
them to the unique socioeconomic, agroclimatic and ecologic conditions of Ecuador 
and generate additional new knowledge as requisite, if growth in agricultural
productivity is to be maximized. 

YLack o>E FoCus_%~ Eand PrioriX.tiesa
 

The science base has diluted its effort and taken on more than it can be 
expected to do given the mix and size of its staff and its financial resources. For 
example, research is organized into nine research support programs (e.g. plant
pathology) qhich interact with eighteen crop and livestock commodity programs and 
four production systems programs (e.g. multiple-crops). Several professionals must
handle multiple product programs simultaneously and even in varietal improvement 
cases have existed of a single researcher attempting to handle more than one crop
(Posada Torres). The problem has become even more difficult with the rapid loss 
of senior scientists since 1986, as inexperienced junior scientists have had to fill 
positions for which they are not prepared. A recent study by Espinoza and Norton 
is being utilized by INIAP as a more objective basis for setting research priorities 
in production agriculture. 

Research programs are spread across a wide variety of crops and livestock 
but almost exclusively in production activities. Post-harvest handling and storage,
processing, marketing and consumption are largely ignored in the design of 
research and extension programs. The extremely important set of natural resources 
issues affecting agriculture are not addressed by INIAP at all. They are dealt with 
on a sporadic and ad hoc basis by private foundations such as Fundaci6n Narura 
and in a few university faculties of biology.

Research tends to be confined to research stations and demonstration farms,
especially since the program of on-farm research (PIPs) has been reduced because 
of budget constraints. Results tend to remain "bottled up" on the stations and to 
be less relevant to farmers and especially to other entrepreneurs in the food 
system. Ecuador's research system needs to focus on fewer crops and livestock, 
cover priority problems over the entire range of the food system, strengthen the 
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PIP research effort of on-farm trials and feedback from farmers and more fully 
integrate and include natural resource, economic and social concerns into research 
design and recommendations. 

Dimcontianuity of Effrcit mand Shcrt Term Fcus-.A 

Agricultural research suffers from discontinuity of policies, personnel and 
leadership. For example, there have been six Directors General of INIAP since 1981. 
Each new administration of INIAP has resulted in changes in the emphasis, 
organization, key personnel and allocation of funds (Posada Torres). Even though 
INIAP is an autonomous agency, INIAP's Director must meet political as well as 
technical criteria and the agency thus has become subject to short-term political 
pressures. The result is a relatively short-term horizon and a tendency toward 
centralized planning and management of research, with changes in priorities as 
the government changes. Agricultural research, however, requires a longer 
gestation period than the four-year term of any administration. Because research 
results tend also to be location specific even within a country, a decentralized 
system is more efficient (Hayami and Ruttan Chapter 12). In South American 
countries the trend is toward autonomous, decentralized systems, such as Brazil's 
public corporation, the Brazilian Agency for Agricultural ReEearch (EMBRAPA). 

VI. Technclcgy Tr-arnsfer-

The studies of Ecuador's research system generally also have reviewed the 
status of extension and technology transfer services but in less detail than for 
research (see especially Venezian and Moncada; ISNAR and IICA; Joint Subcommittee; 
and MAG/USAID). This is likely due to the reality that extension efforts are much 
more disparate, with no dominant institution carrying out the extension function, 
similar to INIAP in the research arena. In fact, Ecuador does not have an national 
agricultural extension system, per se. There are a large number of public and 
private sector agencies at the national, regional and local levels that separately and 
independently provide technology transfer services to a variety of target groups. 
Thera is practically no coordination among them. Also, linkages between extension 
entities and the research system are weak and very tenuous. Consequently, there 
is no systematic diffusion of improved technologies to Ecuador's farmers, which 
constitutes another major deficiency in the science base. 

This section reviews the historical evolution of technology transfer 
institutions, drawing mainly on the ISNAR and IICA and Joint Subcommittee studies 
and describes the main agencies currently providing extension services. Principal 
problems constraining technology transfer are then set forth. 

Brief HL i t cry 

A significant effort was mounted in the early 1950s to develop an extension 
service focused on the education of farm families. Prior efforts by the government 
to assist farmers, dating from 1901, had focused on provision of technical services. 
The Division of Agricultural Extension was established in 1952 under a bilateral 
agreement between Ecuador and the U.S, with assistance from the Interamerican 
Cooperative Agricultural Service (SCIA). In 1954 the Agricultural Extension Service 
was organized under the joint auspices of the Ministry of Development and SCIA. 
The Service was based on the philosophy of farmer education rather than provision 
of technical services and extension personnel were trained accordingly. Extension 
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offices were established throughout the country and home economics and youth (4-
F) programs were established in 1956. Extension efforts were focused on increasing
productivity and programs were established fnr bananas, rice, coffee, cocoa, wheat 
and sheep, among others. 

With the establishment of the Alliance for Progress in 1961, U.S. support for 
SCIA ended and the Agricultural Extension Service became part of the Ministry of 
Development. In 1964 the Ministry of Development was separated into the Ministries 
of Agriculture (MAG) and of Industry, with the Agricultural Extension Service 
belonging to NAG. In 1968 HAG concentrated all its extension-related programs into 
the General Board of Agriculture and Livestock Extension. In 1970 MAG, along with
its agricultural extension program was recombined with the Ministry of Industry
into the Ministry of Production. Then in 1973 agriculture and industry again were 
separated and reorganized as separate ministries. 

The 1973 reorganization of MAG had profound impacts on the nature and 
philosophy of agricultural extension as it had existed from 1952-1973. The 
Ecuadorian Andean Mission sponsored by the United Nations, which was concerned 
with rural development, was joined with the agricultural extension program to 
-become the Office of Rural Development in MAG. In this new model of extension, the 
focus was on technical assistance to groups of small farmers organized in 
communes, associations or cooperatives and on provision of credit, inputs and other 
technical services via these organizations. 

In 1985 the structure of MAG was again modified, with Regional
Subsecretariats established for the Costa and the Sierra (see Chapter 11). The 
primary purpose of the Regional Subsecretariats was to provide technical assistance 
to farmers and to improve agricultural productivity ir each of the principal
regions. Each Regional Subsecretariat was organized into Provincial and Technical 
Directorates and five National Crop Programs in the Costa Subsecretariat (bananas,
coffee, cocoa, rice, corn and soybeans, and cotton and oil crops). Each Provincial 
Directorate was further divided into Agricultural Service Agencies (ASAs) located 
in each Cantr) or County. The Regional Subsecretariats carry out their extension 
programs via the ASAs. 

NAG also has National Programs for Crops, Livestock, Rural Development,
Mechanization and Animal Health, plus the Campesino Training Institute and the 
Regionalization Program. These National Programs directly provide technology
transfer services through both producer organizations and the ASAs. 
Concomitantly, many of the technical personnel from these National Programs are 
assigned to the Regional Subsecretariats to assist in carrying out their programs 
of technical assistance. 

There are a number of other national and regional public agencies, most 
administratively adjunct to MAG, that also are engaged in a wide variety of 
extension and outreach activities. National level agencies include the Ecuadorian 
Institute of Water Resources (INERHI), the National Seed Company (EMSEMILLAS),
the National Fertilizer Company (FERTISA), the Ecuadorian Institute of Agrarian
Reform and Colonization (IERAC), the Subsecretariat of Integrated Rural 
Development (SEDRI) of the Ministry of Social Welfare and the Fund for Marginal
Rural Development (FODERUMA) of the Central Bank. Several important regional
development agencies also carry out technology transfer activities, including the 
Study Commission for the Development of the Guiavas River Basin (CEDEGE), the 
Regional Program for the Development of Southern Ecuador (PREDESUR), the Center 
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for the Rehabilitation of Manabi (CRM) and the Center for the Economic Recovery 
of Azuay, Cahar and Morona-Santiago (CREA). The magnitude and range of services 
varies from institution to institution but can be relatively large. For example, 
INERHI provides farmers in each of its major projects with technical assistance; 
training; subsidized inputs including machinery pools, improved livestock and 
nursery stock; and demonstration plots. 

Many other private organizations both at the producer and processor level 
and among philanthropic and charitable organizations are involved in their own 
technolog o transfer efforts and also serve as mechanisms for public sector 
programs. Principal among these are four regional Chambers of Agriculture which 
are comprised of representatives from Agricultural Centers (Centros Agricolas) in 
each Cant6n. 

No Systam of &grcmL1ctxra.1 Ectu.cna3iox 'n 

There is no system of agricultural extension In Ecuador but rather a large 
number of public and private sector entities that each engage in technology 
transfer activities on an ad hoc basis with little or no coordination. As a result, 
efforts to diffuse improv',d technologies are inadequate and relatively Ineffective. 
Extension programs are designed and administered Independently, with no common 
criteria or sense of priorities in the allocation of resources. Technology transfer 
programs tend to be disparate and scattered, with overlapping programs and 
substantial duplication of effort. For example, SEDRI and MAG's National Rural 
Development Program both focus on integrated rural development projects 
especially in poorer areas of the Sierra and both rely on support from other HAG 
agencies such as INERHI, IERAC and INIAP. The commodity approach of MAG leads 
to specialization at the extension agent level, with the possibility of different 
agents working with the same farmer. Also INERHI duplicates many of the same 
services provided by MAG; e.g., the machinery pool belonging to INERHI's Pisque 
irrigation project is only a few kilometers from that of MAG's National Mechanization 
Program (PRONAMEC). Many similar examples could be cited. The public sector 
could play a much more positive role in coordinating and rationalizing public and 
private efforts into a national extension system. It-is constrained by especially 
serious deficiencies in the organization of pubic extension programs and in its 
capacity to conceptualize, plan, manage and evaluate a national extension program 
as one element of a science base for agriculture. 

Un=Lear Exctesairi Phi loshy 

There is no clear approach to technology transfer, which further limits the 
effect;veness of the various extension efforts. There was a clear philosophy of 
farmer education in the 1950s when SCIA provided assistance to Ecuador's extension 
program. This was altered radically in 1973 when the military government opted 
for focus on organization of small farmers and provision of subsidized inputs. This 
model has evolved through time and there is not a clear approach or philosophy of 
agricultural extensi i. Each agency has its own objectives, with little sense of a 
common philosophy r understanding of who comprises the target groups, or 
methods to be used. 

I nadqcati-te LikrxRgEe Beitweri Exctenionrr arid REsearch 

The linkages between the research system (INIAP) and the ad hoc extension 
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entities are weak and tenuous. The large number of independent and
uncoordinated extension entities places a major burden on the research system and
INIAP. Each entity must rely almost exclusively on INIAP for improved technical
information. INIAP maintains agreements with a relatively large number of
uncoordinated, independent extension agencies, which further stretches its very
limited human and financial resources. Consequently, effective communication
between the two functions is constrained and limited. The research that is done
tends to stay on the experiment stations, for want of an efficient diffusion system
and because of INIAP's tendency to limit on-farm and regional research (Posada
Torres p. 33). One critical constraint is the general absence of well-trained subject
matter specialists in the extension agencies. There is little capacity in the
extension agencies to interact professionally with INIAP's researchers in
interpreting research results or in providing feedback from farmers to the 
researchers. 

FrEmeIr I fro the 	 BaEs a1ted m SCIrice 

There are very limited and tenuous linkages between the majority of
Ecuador's farmers 	and the science base that is supposed to serve them. The
problem is especially serious for resource-poor farmers generally, although many
medium and larger 	commercial farms have little or no contact with the science base 
and also have relatively low yields. This reflects, to a large extent, the deficiencies
in technology transfer noted above. Extension workers usually are the primary and
continuing contact with farmers and the linkage between farmers and researchers.
To the extent that linkages between the extension and research functions are weak,
researchers are less likely to understand and focus on resolving critical production
problems. Scientists ano technicians in the research system also need to have
direct communication and feedback from farmers in order to direct human and
financial resources toward the most urgent problems. The reductions in INIAP's
PIP program and regional trials because of resource constraints further isolates
researchers from the real world of agriculture. The workers in the science base 
should feel that the farmers are their clients and establish effective channels of
communication to assure that valued customers are well served. In return, they
should be rewarded when they make substantial contributions to production
agriculture. Unfortunately, such an incentive system does not exist both because 
of institutional constraints and distortions in agricultural prices caused by the 
macroeconomic policy matriv. 

VII. 	 SpeciIl Effcrtis tc Address 
Ccnst raI nts 

There are three significant efforts financ.dJ by foreign donors which are
addres-ing various of the constraints snt forth above, in addition to on-going
programs in research, extension and education. Included are the Program for the
Development of Agricultural Technology (PROTECA), the Foundation for Agricultural
Development (FUNDAGRO) and the Rural Technology Transfer Project (RTTS). 

PRHOTIECA. 

The Interamerican Development Bank (IDB) has provided US$46.3 million of
loan funds, along with US$15.4 million of local currency from the GOE to finance
PROTECA (BID). This program has four components: technology generation via 

http:financ.dJ
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INIAP, technology transfer through MAG's provincial offices and national crop 
programs, production of improved seeds through EMSEMILLAS and INIAP and 
strengthening all of the involved institutions. The project has been under 
implementation since March 1987, with very little progress after nearly three years 
of effort. The project has suffered from changes in leadership with resultant 
changes in priority areas and crops and much slower Implementation than planned. 
PROTECA is designed to establish a revitalized system of technology generation and 
transfer by restructuring from within MAG. It is reported that PROTECA priorities 
are often different from those of INIAP and of MAGs' provincial offices and National 
Programs which has further constrained and confounded implementation. The 
project also appears to suffer from a flaw In deslgrn. Most of the budget is 
allocated to physical capital (infrastructure, vehicles, equipmnent, etc) when human 
capital clearly is the greatest constraint in the science base. It now appears 
unlikely that PROTECA will realize Its objectives by 1992 when the project ends, 
without major redefinition and restructuring, probably with BID Intervention. 
Moreover, it is unlikely that the project can produce the higher yields and 
productivity necessary for Ecuador to repay the US$46.3 million It borrowed from 
BID without such changes. 

FUNDAGRO 

The U.S. Agency for International Development (USAID) and the government 
approved the ilve-year Research, Extension and Education Project in May 1988 to 
provide US$9.0 million to FUNDAGRO (USAID). One Innovative feature of the project 
is the establishment of a US$2.0 million endowmsnt for FUNDAGRO which provides 
for its continuation after grant funds are expended. The purpose of the project 
is to develop FUNDAGRO's capacity to serve as a catalyst for improving, 
strengthening and Integrating diverse research, education and extension efforts. 
The project focuses on fortifying and expanding existing public and private efforts 
to develop and deliver improved technologies especially to farmers with small and 
medium farms. 

The original concept underlying FUNDAGRO involved setting up INIAP as a 
non-profit foundation in order to address the constraints discussed above. 
However, political resistance resulted in INIAP remaining in MAG, with FUNDAGRO 
being established amid substantial political controversy. 

FUNDAGRO has been relatively successful at assembling a competent staff, 
organizing itself and attracting outside grants from the Kellogg Foundation, the 
International Center for Development Resee.rch of Canada (ICDR) and the Andean 
Development Corporation (CAF). It has funded research and extension programs 
In a f(w selected commodities (coffee, dairy, cassava and potatoes) with INIAP and 
various other agencies. It has entered into formal agreements with several 
important public and private Ecuadorian entities and foreign agencies involved in 
agricultural science, including INIAP. It also has supported strengthening of 
several agricultural technical schools and university faculties and has provided 
scholarships for the Aho Rural program. 

An important and innovative feature of FUNDAGRO's programs is its 
"Research-Extension Linkage Units" (RELU's). Each of its programs has such a 
unit which seeks to strengthcn ties between farmers and researchers by developing 
a ci Jre of extension specialists. Its programs link researchers, extension workers 
and farmers into an integrated, science-based system focused on releasing the 
constraints farmers face. FUNDAGRO's programs also link the national science base 
into the international science network serving agriculture, with direct support from 
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international science institutions such as the Inter-american Center for Tropical
Agriculture (CIAT) and the Interrational Pototo Center (CIP).

One fundamental issue facing FUNDAGRO is its capability to achieve its
primary objective as a catalyst for the science base in the face of INIAP's
debilitated state and relatively small and decreasing public investments for
agricultural research. FUNDAGRO clearly can help exploit improved technical
knowledge from the international science network and the small amount that is
produced in Ecuador's universities for a few years. But FUNDAGRO's longer-term 
success depends on a viable and efficient research system. Unless the current
problems facing INIAP are effectively addressed, FUNDAGRO's potential
contributions will be constrained, given INIAP's dominance in agricultural research. 

Another question concerns the evolving division of labor in Ecuador's science
base for agriculture. INIAP's role is to carry out research for agriculture, with
limited support from the agricultural universities, while FUNDAGRO has no research
role per se. FUNDAGRO has carried out its planned catalytic role by providing
funds for linking research, extension and education institutions and theinternational science network in a few product programs; strengthening selected
REE institutions; and providing scholarships for the APo Rural. FUNDAGRO should
consider devoting some resources to assuring that INIAP becomes a well-funded,
viable research institution. It also should consider the critical need to expand the 
concept of "Research-Extension Linkage Units" beyond its few crop programs and 
the emerging role it might play nationally in that regard. 

R'I'T S
 

USAID and the GOE also have financed the Rural Technology Transfer System
(RTTS) pr,)ject, at a level of US$9.8 million, plus significant levels of local currency.
The project helps farmers' associations to directly access new technologies and
links them to the international science network and to the national science base,
with technical assistance and training from two U.S. universities. The private
associations serve as mechanisms for accessing and adapting new technologies and
for extending them to their members and to other farmers, with emphasis on
reaching groups of smaller farmers, such as cooperatives. There are four
subprojects: Sierra dairy, sheep, short-cycle crops, and dual-purpose cattle. The 
project terminates in August 1990. 

There are a variety of other projects financed with foreign assistance which
address constraints in Ecuador's science base (see Chapter 11 for a more complete
lis 1 and discussion). One of the more important is the Cooperative Agricultural
Research Program for the Andean Subregion (PROCIANDINO) of BID-IICA which
focuses on developing regional research linkages among the Andean countries.
Another is the Livestock Development Project (PROFOGAN) financed by the Federal
Republic of Germany which provides technical assistance and funding to MAG for
livestock improvement and is highly complementary to the RTTS project. 

VIII. Summary exnd Conc_ ls i s 

Ecuador still relies heavily on its natural resources as the basis for its
agricultural growth and is struggling to make the transition to a science-based 
agriculture. The country Is faced with two closely related problems: all its good
agricultural land is in production and productivity of land and labor is relatively
low. Substantial investments in improvements to the land, especially in irrigation
have been relatively unproductive because of extremely low investments in 
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complementary human capital and a science base for agriculture. Past investments 
in irrigation provide the basis, however, for potentially very high returns to such 
complementary investments. 

There is substantial evidence that investments in education, research and 
extension functions yield high social returns and that these functions must be 
integrated if the product of the system is to be maximized (Hayami and Ruttan, 
Chapters 3 and 12). Accessing, adapting, generating and diffusing new technical 
knowledge is an integral, systematic process which requires a minimum critical mass 
of inputs from research, extension and education institutions and personnel; the 
system is no stronger or more productive than the weakest of its parts. 
Unfortunately, there is only the semblance of a science base in the country; in 
reality there is no systematic process of research, extension and education. 

Education, research and extension programs serving Ecuadorian agriculture 
are seriously deficient, with four major interrelated constraints to a more 
productive, dynamic science base. First, Ecuador has significantly underinvested 
in agricultural research; it is spending about one-fifth the average for 52 
developing countries. The level of investment has been declining in real terms 
since the mid-1970s, with precipitate declines since 1986, while the rest of the 
developing world has increased its investment. Second, there is not a system or 
philosophy of extension with a large number of independent entitles involved in 
uncoordinated programs. The result is duplication of effort and waste of resources, 
especially scarce human capital. Third, technical and professional education for 
agriculture is seriously deficient both in terms of numbers and quality of graduates 
vis-A-vis the demands of a modern, science-based agriculture. Resources are 
scattered among too many schools, faculties are too inbred with little graduate 
training, involvement in research is minimal and facilities are inadequate. Fourth, 
the research, extension and education institutions tend to work In relative isolation 
from each other, from sister institutions internationally and from the farmers they 
are supposed to serve. 

One pervasive problem in the science base which affects all the principal 
components of the system is the scarcity of human capital. Ecuador has 
significantly undervalued the human capital in its REE system and especially senior 
scientists, with subsequent inefficiency and low productivity. This appears to be 
the single most serious restriction to improving the productivity of the REE system 
and facilitating more rapid increases in agricultural productivity and farmers' 
incomes. All elements of the system--education, research and extension--are 
characterized by a paucity of well-trained, experienced scientists and technicians. 
The brain-drain from public sector institutions is notorious; a significant number 
of young, promising scientists have been trained over the years and then lost to 
the science base because of grossly inadequate salaries and operations support and 
limited opportunities for career development and advancement. A minimum critical 
mass of scientists and technicians is needed for each of the three components of 
the science base in order to release the constraints to growth and productivity 
imposed by increasingly scarce and degraded natural resources, especially land. 
Without such trained personnel (imported or local) it will be nearly impossible for 
Ecuador to increase agricultural productivity. 

The constraints in the science base combine to reduce the value of primary 
education to rural people. More than half of rural children do not finish primary
school with 80 percent leaving by the third grade. A related problem appears to 
be the irrelevance of the curriculum to the needs of rural families. 

Resolution of the constraints and establishment of a viable science base will 
require major changes in policies and priorities. Perhaps the most fundamental 
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need is to substantially incrabe in#sureiiLt in research and in senior scientists,
given the importance of increased agricultural productivity for Ecuador's economic
development. Funding for research must be increased by ten times in order to
reach 1.5 percent of agricultural GDP, the mid-point of the range recommended by
ISNAR and the World Bank (ISNAR and IICA p. 45). This will require an increase 
of US$15.5 million in the relatively small 1988 INIAP expenditures of US$2.0 million, 
or US$17.5 million in total. Concomitantly, the institutional constraints to paying
competitive salaries in INIAP and indeed throughout the REE system, must be
removed in order to attract and retain a critical mass of senior scientists. The
research system must focus its scarce resources on fewer, higher priority research 
programs and invest substantially more in linking into the rest of the national 
science base. Priority also must be given to establishing continuing relationships
with the international network of agricultural science and in accessing and utilizing
knowledge generated outside Ecuador. FUNDAGRO is playing a key role in helping
to strengthen the research system by providing key funding and generating
political support for the needed changes.

Two important, complementary changes are required. First, the hodge-podge
of disparate, independent public and private institutions now involved in 
technology transfer must be integrated into a streamlined, more efficient extension 
system with a common philosophy and mechanism for coordination. Careful attention 
must be given to developing a cadre of extension specialists who can interfde with
researchers in INIAP and provide the vital linkages between the two functions. 
After 	this consolidation, remai ::ig human capital and funding requirements can be 
more easily 	identified and addressed. Second, the technical and higher education 
system must be focused and strengthened, with resources concentrated on fewer 
technical high schools and university faculties. Special funding should be provided
to strengthen the research capability of key agricultural universities anH to
integrate their faculties into the national research system. Finally, the quality and
relevance of primary education in rural areas must be improved.

Macroeconomic policies which still discriminate against agriculture, such as 
an overvalued exchange rate and subsidies to industry, need to be changed, In 
order to provide greater incentives for technical change in the sector (see Chapter
2). Growth in agricultural productivity is seriously constrained when
macroeconomic policies discriminate against agriculture because agricultural
profitability and inccntives are reduced (Timmer, Falcon and Pearson). Ecuador's 
macroeconomic policy regime discriminated against agriculture and swamped the
effects of sectoral policies intended to increase agricultural production and
productivity during the 1970s and early 1980s (see Chapter 2). While the
macroeconomic policy matrix has improved during the 1980s it still favors industry
and urban people at the expense of agriculture. Achievement of short-run social
objectives through discriminatory macroeconomic policies is inherently antagonistic
to a dynamic food policy which attempts to increase rural productivity and incomes 
while 	simultaneously reducing urban hunger.

This conundrum is aggravated by the reality of an increasingly
interdependent world economy and powerful economic forces that induce painful
adjustments in any country whose macroeconomic policies become distorted.
Analysts of food policy for the government need to carefully analyze and define the 
reductions in agricultural productivity caused by various scenarios of food
consumption and other subsidies. These trade-offs must be taken into account in
the design and implementation of macroeconomic policies, if rapid increases in 
agricultural productivity are to be realized. 

Establishing a viable science base for agriculture and complementary 
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macroeconomic policies is critical to more rapid and sustained growth and economic 
development in Ecuador. A revitalized science base, founded on a strong, 
productive INIAP, is the principal mechanism for releasing the constraints to 
growth imposed by limited supplies of agricultural land and related natural 
resources. Failure to invest in the REE system and make the transition from a 
natural-resource-based to a science-based agriculture will doom Ecuador to a much 
lower path of overall economic growth than is otherwise possible. 
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NOTES
 

1. The Hayami-Ruttan synthesis of agricultural development theories hypothesizes 
that technical changes are endogenous within the agricultural sector and are 
inducud by market forces. See Chapter 1 for a more detailed description of the 
Hayami-Ruttan induced innovation model and how market forces influence various 
public and private agents to work independently on improved technologies which 
can substitute for scarce land or labor. 

2. Drop-out rates by sex also were analyzed but there was practically no 
difference either in rural or urban areas or by grades. It appears that the forces 
that cause children to leave primary school do not impact the sexes differentially. 

3. See Joint Ecuadorian/North Carolina State University Subcommittee, referred to 
hereafter as the Joint Subcommittee (pp. 50-57) for a more detailed analysis and 
history of secondary and university education for agriculture in Ecuador. 

4. These are rough approximations which may overestimate the degree of attrition 
of rural children from high school because some rural children attend urban 
secondary schools. The orders of magnitude are thought to be reasonably accurate. 

5. Unpublished data obtained from MEC/Division of Statistics 

6. This section draws on the report of the Joint Subcommittee which provides 
additional background on the historica! development of Ecuador's higher education 
system for agriculture. 

7. These fifteen universities, plus another six universities alsooffer four-technical 
degrees in 21 majors in the same general areas as the professional degrees. 

8. Some professors accept consulting assicgnm3nts or other employment that may 
irvolve research activities; these are usually divorced completely from their 
academic activities. 

9. See ISNAR and IICA (pp. 12-16) for more information on INIAP's history. 

10. See Joint Subcommittee (pp. 41-46) and ISNAR and IICA (pp. 77-79) for more 
detail about private institutions involved in technology transfer in Ecuador. 

11. Extension efforts suffer from the same constraints that affect research, 
especially low salaries, inappropriate mix of scientists and lack of focus. These 
constraints are not discussed separately for extension. 
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FACTORS AFFECTING
 

AGRICULTURAL 

GROWTH
 

MORRIS D. WHITAKER
 

I. Intrcductcin 

Previous chapters reviewed and analyzed the role of agriculture in Ecuador's 
economic development in great detail and from a variety of perspectives. The 
general conclusion that emerges is that agriculture, a key sector of the economy,
has been undervalued and depreciated by past policies. Ecuador has not taken full 
advantage of opportunities for more rapid and equitable economic development 
inherent in production agriculture and related economic activities. It has continued 
to rery mainly on an internally-oriented development model long after many
developing countries opted for more outward-oriented policies. Econsomic growth 
has been based largely on import-substitution industrialization with inherent 
constraints on the rate -f progress. Much of the substantial windfall gains from 
the petroleum boom were expended on a relatively large, unproductive public sector 
bureaucracy and a variety of other recurring subsidies. They might have been 
invested more prudently, especially in human capital and a science base for 
agriculture and natural resources. The consequence has been a stagnant economy 
for most of the 1980s, with real gross domestic product (GDP) per capita in 1989 at 
lower levels than at the beginning of the decade. 

This chapter summarizes and integrates the results of the analyses in the 
previous chapters. Section II reviews the principal findings of the assessment 
which expose commonly held myths about the agricultural sector. Several factors 
that have contributed to agricultural development and which collectively serve as 
a foundation for building a more productive, robust agricultural sector are set 
forth in Section III. Section IV then reviews the principal constraints to more 
rapid agricultural growth. Section V presents an interpretation of the political 
economy of subsidies, which generally arise from the constraints discussed in 
Section IV and which are another pervasive constraint to agricultural growth and 
economic development. The chapter closes with a perspective in Section VI on the 
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emerging scenario of agricultural and econc nic development during the 1990s. 

II. Myths About AgricLultur e 

This section reviews the principal findings of earlier chapters. The 
convention employed is to expose the fallacy of commonly held myths or 
conventional wisdom about Ecuadorian agriculture in the light of results of this 
study. The discussion is necessarily abbreviated; the reader should review the 
relevant chapters for more detail. The approach Is to contrast popular notions 
about agriculture with the findings of the sector assessment; the distinction is 
highlighted to generate debate and discussion. The findings listed in this section 
are closely interrelated with the analyses of positive and negative factors affecting 
agricultural growth and development set forth in Sections III and IV. 

.ML" eonom i c Poli s and Ini it iv S t rA4ttujca 

Myth: The macroeconomic and development policies of the past have provided 
special incentives to agriculture and especially to the small farm sector and rural 
people. Reality: The structure of incentives inherent in macroaconomic and 
sectoral policies associated with import-substitution industrialization has subsidized 
industry and urban dwellers and has discriminated against agriculture, especially 
against the small farm sector and rural people, for the last three decades. The 
negative effect of the macroeconomic policy matrix on agriculture completely 
swamped the positive effects of sectoral policies and artificially shifted the internal 

terms of trade against agriculture. One econometric study found that GDP in 
agriculture would have been three times greater than it was in 1986 had a more 
neutral macroeconomic policy matrix been utilized since the early 1970s. Other 
studies have found that employment growth has been severely constrained by such 
policies which have most seriously affected rural and unskilled urban people. Total 
GDP probably is smaller and the distribution of income is likely more unequal than 
it would have been with more neutral macroeconomic policies. 

The C>1 BcCm anMd PMto1-Am 

Myth: The oil boom and the petroleum sector have generally been good for 
the Ecuadorian economy and have provided substantial additional resources for 
modernizing the agricultural sector. Reality, A large share (79 percent) of the 
proceeds of the oil boom were expended on salaries for a burgeoning public sector 
bureaucracy and subsidies for various special interest groups, which imposed a 
major, recurring fiscal burden on the economy. Thus, only 21 percent was left for 
productive investments from direct oil revenues. The oil boom led to a spending 
spree of unprecedented proportions as the government went into debt for physical 
infrastructure in transportation, communications, utilities, education and health 
care while private investors imported capital equipment, raw materials and 
consumer durables on credit. Public and private purchases abroad contributed 
substantially to the large foreign debt which now is so burdensome. When the 
boom ended in 1981 and foreign credit dried up, the economy was left nearly 
bankrupt, with large foreign debts and little investment from oil revenues in 
increased productive capacity. The oil boom shielded Ecuador from having to 
address the distortions inherent in the import-substitution industrialization model 
of development until 1981 by providing a source of funds for subsidies to industry 
and urban people. The very limited amounts of petroleum revenue that were 
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expended on agriculture provided subsidies to larger farmers through low-interest 
loans, price supports, preferential access to foreign exchange and highly
subsidized irrigation water. Investments in research did increase until 1976 when 
they began a precipitous decline that has not yet been reversed. 

Myth: Petroleum and industry are the most important economic sectors. 
Reality: Agriculture is the most important of any of the economic sectors on the 
basis of a number of indices. It generated more foreign exchange reserves than 
petroleum during 1886-1988 and generate almost much during 1989.will as While 
petroleum is a non-renewable resource which will be exhausted by the early 2000s,
agriculture can continue to produce indefinitely under an appropriate policy
regimen. The sector increased its relative importance in the 1980s after declining
in the 1970s and was tied with industry in 1988 as the most important sector at 16.8 
percent of GDP, even though industry has been highly protected and subsidized 
while agriculture has been penalized by discriminatory macroeconomic policies.
Agriculture employs more of the labor force than any other sector by a large
margin, although labor productivity is very low. 

Myth: Agriculture has been relatively stagnant during the 1980s, just as it 
was in the 1970s. Reality: Agriculture grew very rapidly in the 1980s compared
to slow growth in the 1970s. Agricultural GDP grew at an average annual rate of
6.2 percent per year in real terms between 1982-1988 and 8.1 percent between 1984
1988, compared to only 2.5 percent during 1973-1981. Agriculture nas led economic 
development in every year since 1984 with the fastest rates of growth of any of the 
major economic sectors, except for 1988 when it was in second place behind 
petroleum (which had an abnormally high growth rate as it recovered from a major
pipeline rupture). The emergence of agriculture as the leading economic sector 
during the 1980s was part of a major reversal in the structure of economic growth
relative to that of the petroleum-boom era of 1973-1981. The industrial sector 
stagnated during 1982-1988 with growth of only .2 percent per year, after
increasing at the very rapid annual average rate of 10.2 percent during 1973-1981. 
Agriculture responded to incentives inherent in the structural reforms of 1981 and 
subsequent policy improvements. The industrial sector suffered sifter 1981 from 
saturation of internal markets as import substitution opportunities were exhausted 
and from substantial reductions in petroleum revenues which made it Increasingly
difficult to maintain the large subsidies. 

T-e Put ic Sector erd AgricuvLture 

Myth: Agriculture receives relatively high levels of government support for 
operation of public agencies serving the sector and for investments In supporting
infrastructure. Reality: Public expenditures on agricultural programs have always
been relatively low and have declined substantially since the peak reached during
the oil boom. Agriculture now receives about 3 percent of total public expenditures
and only about 5 percent of public investments in capital and infrastructure,
compared to highs of 7 and 16 percent during the oil boom. The level of real 
expenditures on public programs for agriculture was nearly 40 percent less during
the 1983-1987 than during 1973-1981, while total government expenditures increased 
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substantially. Agriculture not only receives a much smaller share of government 
expenditures than its importance would suggest but it has been relegatod to 
continually lower priority in the allocation of scarce public funds. Favored sectors 
include education, transportation and communications, and health with 20, 8 and 6 
percent, respectively of total public expenditures. During 1983-1987, service on 
the public d,,bt accounted for over one-fourth of expenditures. The military also 
is high-priority, accounting for three times more public expenditures than 
agriculture, and has nearly one-third of petroleum revenues earmarked for its use. 

Myth: Subsidies to agriculture benefit mainly resource-poor farmers with 
small holdings. Reality: The greatest share of subsidies to agriculture are 
captured by well-to-do farmers with large holdings. For example, most of the 
benefits of subsidized credit and price support programs are captured by larger 
landowners, who usually are organized into formal associations with substantial 
political leverage. Subsidies on irrigation water are capitalized into land values 
-and the present value of all future subsides are realized upon sale of the land, in 
direct proportion to the amount of land owned. Several public agencies and 
businesses provide services to farmers in competition with the private sector but 
at lower-than-market prices. These services are supposed to benefit primarily 
resource-poor small farmers. In fact, larger, more influential farmers derive most 
of the benefit from such subsidies. These businesses usually operate at a loss, 
which contributes directly to fiscal deficits and inflation. Inflation, in turn, is a 
reg 'essive tax which impacts the poor most heavily and who thus bear most of the 
burden for the subsidies. 

AricuL tLre arid Tra de 

Myth: Imports of food, unprocessed food and fiber, capital equipment and 
other inputs foi agriculture exhaust most of the foreign exchange earned from 
agricultural exports, primarily bananas, coffee, cacao and shrimp. Reality: 
Agricilture has generated a relatively large trade surplus for decades that now is 
approaching one billion dollars per year. Agricultural exports averaged US$1,166 
millions during 1986-1987. Imports of processed food, capital equipment and inputs 
for agriculture and raw materials of agricultural origin for industrial processing 
(such as wheat, barley, unrefined vegetable oils and 4,oi) were US$309 millions for 
the same period. After paying for these imports there was an agricultural trade 
surplus that averaged US$857 millions each year during 1986 and 1987. This huge 
trade surplus covers about three-fourths of the rest of industry's very large 
import requirements. 

Fc>d d Agr icuAl tA3re 

Myth: Agriculture is unable to feed the population because production for 
domestic consumption falls short of meeting demand. Reality: Ecuadorian 
agriculture more than meets the country's food needs through a combination of 
domestic production and trade. Agriculture produces most of Ecuador's food 
requirements and generated enough foreign exchange during 1984-1987 to import 
almost four times the amount of food that was imported after paying for all inputs 
and capital equipment used in agriculture. A corollary of this myth is that Ecuador 
needs to be self-sufficient and to produce all its food domestically, with increased 
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emphasis on Sierra crops. In fact, Ecuador is completely self-reliant (as opposed 
to self-sufficient) and enjoys a higher standard of living by trading agricultural
products than if it were to attempt to produce all its food needs domestically. 

NuLtriti on anL" d Diet 

Myth: There is not enough food available to meet the minimum average
dietary requirements of the population. Reality: Apparent consumption per capita
in 1985 was 117 percent of the minimum standard for energy (calories), and 125 
percent for protein. Past studies of apparent consumption that found food deficits 
utilized minimum requirements that are too high for Ecuador. These requirements 
were based on too-high body weights and too-pessimistic assumptions about the 
quality of protein in the diet. While average availability exceeds minimum 
requirements, many do not have economic access to a nutritious diet. However, 
malnutrition among children, especially ages six months to three years, appears to 
be as much a function of poor feeding and health care practices, as a lack of food. 
The diet shifted over the last three decades from a "rural" diet toward an "urban" 
diet. Consumers substituted bread and noodles (from imported wheat), rice and 
animal proteins for traditional soft corn, domestic wheat, barley, potatoes and 
legumes. These changes were caused by price subsidies, increased incomes and 
rapid urbanization. Even rural people tended to consume more "urban" diet.a 

The SmaL 1 Farm Sect-r- ard Subsistec Agriculture 

Myth: Farmers with small holdings, who comprise the majority of rural 
people, are largely engaged in full-time subsistence farming and have little to do 
with the market economy or urban areas. Reality: Most farmers with small holdings
sell the majority of their agricultural productlon commercially and are part-time
farmers who earn most of their family income from non-farm and largely urban 
sources. Subsistence agriculture does not accurately describe very much, if any,
of Ecuadorian agriculture in the 1990s and is largely a romanticized notion from the 
distant past. The largest share of family income of small farmers in the Sierra came 
from non-farm sources according to household surveys in the late 1970s. Moreover, 
significant amounts came from urban employment and other nonagricultural sources. 
Most of the production of the farm was sold commercially to satisfy increased 
demand in the large and rapidly growing urban centers, with only a very small 
proportion of family income based on subsistence consumption. This scenario likely
did not change much in the 1980s although more recent data are not available. 
Farm families continue to be closely tied to urban centers where some members of 
the family work and return to the farm regularly in a commuting process referred 
to as circulation. Other members of the family carry agricultural and artisan 
products for sale in urban centers and act as middlemen for other families. The 
cost o, these permanent, continuing flows between small farms and the urban 
centers is subsidized substantially by low gasoline and diesel prices. 

Myth: Ecuador has abundant agricultural land that remains to be exploited. 
Reality: All the good and marginal agricultural land is now in production.
Agricultural land use in the Sierra and Costa exceeded prime cropland by 45 
percent and the sum of prime and marginal cropland by 2 percent on average
during 1980-1985. Land use has expanded since then into ever more marginal 
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areas. Soil erosion is a major and increasingly serious problem, especially in the 
Sierra. There are extensive virgin lands in the Oriente and Northwest but they are 
fragile, covered with tropical forests and generally not suitable for sustained 
agricultural production. The costs of bringing such land into production will be 
very high, both privately and socially. 

NmZAra L Reources 

M There are abundant tropical forests, coastal mangrove swamps, 
fisheries, water and other natural resources that can undergird Ecuador's economic 
development for decades. Reaiity: While Ecuador was endowed with abundant 
natural resources, degradation is occurring at increasingly faster rates, with the 
high likelihood that some of its most important natural resources will be destroyed 
or depleted within another 10-15 years. Most Ecuadorians act as if these resources 
are so abundant that they can be used at current rates indefinitely as the 
principal basis for economic growth. The facts are, however, that agricultural and 
economic growth already are being constrained by degraded natural resources, with 
-very serious limitations in clear view. 

ScLrce fo Growth ir Agr 1.cultura PtucdtA CionC 

Myth: Increases in agricultural production during the 1970s and 1980s have 
been mainly due to increases in land under cultivation. F9_qLty; Increases in 
yields also have beer important in axplaining increases in crop production or in 
cushioning decreases due to reductions in area under cultivation. Most of the 
principal crops of both the Costa and the Sierra experienced moderate to rapid 
increases in yields during the last two decades. Increased yields in the Sierra 
generally helped to sustain production by offsetting the effect of decreases In 
cultivated area. In the Costa, increases in yields generally were associated with 
concomit&it increases in land area for most crops. The Costa appea. s to have 
benefitted from sectoral policies which subsidized new import-substitute crops, 
while the Sierra was penalized. 

Myth: Agricultural productivity is about the same in Ecuador as in 
neighboring countries in Latin America, although it is low when compared to 
developed countries such as Japan or the United States. Bjjty: Productivity in 
agriculture is relatively low even in comparison with neighboring countries, despite 
the modest increases in yields noted above. For example, yields for principal 
cereal crops are from 11 to 47 percent lower than the average for 12 other South 
American countries. While soybeans, milk and egg yields are modestly higher than 
the average for South America, they are from 25 to 60 percent lower than the South 
American countries with the highest yields. Low productivity is highly correlated 
with insufficient investments in research and extension, and limited human capital 
(especially senior scientists) which are primary constraints to greater productivity. 

-ic 1-1reIrri1at1o n anid . It 

Myth: Public irrigation projects are an efficient way to increase agricultural 
production and productivity and to help resource-poor farmers. Reality: Existing 
irrigation projects are highly subsidized and very inefficient with more than half 
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of the subsidy being wasted and a large share of the modest benefits being
captured by a few large landowners. There is substantial evidence that actual
economic returns to most public irrigation projects are much lower than projected
in feasibility studies and many probably negative.are Principal problems are verylow levels of efficiency in the irrigation systems and in on-farm applications of 
water and relatively low yields due to the general absence of improved technologies
and modern factors of production. The state absorbs 96 percent of the combined
capital and operating costs of public irrigation projects at an annual cost of $22.7
million. Economic benefits of these projects are estimated to be only $8.4 million 
so that most of the subsidy is wasted. Irrigation projects are very expensive.
Existing projects and those under construction have a cost of nearly US$1.4 billion
and represent nearly 12 per-cent of the public foreign debt. Projects under final
design or under serious study will cost another $1.1 billion and increase the share 
of such projects to 20 percent of the foreign debt. 

x-I -iuIL :-A1, l- t1tur Crei 


Myth: Subsidized interest rates increase investments in agriculture and help
small farmers as they are intended to do. Reality: Savings and investments are
reduced by subsidized interest rates and loans are concentrated among the most
influential borrowers who capture most of the subsidies. Interest rates in Ecuador
have not only been subsidized for most of the last three decades, they have been
negative in real terms much of the time. Public financial intermediaries have been
decapitalized as the real value of loan repayments is much less than the value lent,
while borrowers have received large windfall gains. There is substantial excess 
demand for loans at negative real rate , of interest and non-market mechanisms
have been used to allocate credit principally to larger farmers. Small farmers
receive only a small share of subsidized loans because they lack influence and pay
higher transactions costs. Thus, subsidized loans for agriculture generally are 
substituted for more expensive credit by influential borrowers without increasing
investments or are diverted to other uses including foreign savings. Savers are
unwilling to save at negative real interest rates and seek alternatives to hedge
againiL inflation such as investments in real estate. The international capital
market provides a very viable option which has led to significant capital flight and 
a very low savings rate in Ecuador. Finaily, high rates of inflation have created 
a major liquidity problem and have practically eliminated long term lending. 

t &AI- #aEXA. IV 1" ti I3L _ R C-4isJ C,4C1 

Myth: Improved technologies for agr~culture can be imported easily by the
private sector and therefore a strong national research capacity is unnecessary. 
Reality: Improved technologies are very location-specific depending soils,onrainfall, temperature, pests and diseases among other variables and require a 
strong research system. Technologies brought from other locations almost always

must be adapted to the new environment in order, to produce the same levels of

yields as in the old. Moreover, research results tend to be public goods so that

private investors usually cannot capture benefits from investments in research. 
Therefore, 
a strong, publicly supported research capacity isnecessary to access,

import and adapt new knowledge generated inother countries and to simultaneously

develop improved, in situ technologies.
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Contro led Prices
 

Myth: Support prices for producers and maximum prices for consumers for 
the few basic food items still being controlled are necessary in order to increase 
agricultural production and benefit poor consumers. Reality; Increased production 
and productivity have been constrained and most of the benefits of controlled, low 
prices have been realized by influential consumer groups and intermediaries. 
Prices at both the producer and consumer levels have generally been below market 
prices as measured by border prices in Colombia and Peru. Excess demand at the 
low prices has resulted in non-market allocation of the products. Intermediaries 
vie for access to the products at the official prices and then reap large profits 
from black market operations including clandestine exports at substantially higher 
external prices. Only the most influential consumers are able to purchase at the 
official price, usually through group affiliation. Less-influential, poor consumers 
receive little benefit from controlled prices. These people either face shortages 
caused by the illegal exports, pay bribes, accept lovser quality products, or 
purchase at much higher prices on the black market. Farmers have less incentive 
to invest in agriculture and less is produced than would be at the market price. 
Incentives to modernize the sector also are reduced and improvements in 
productivity are constrained. The few cases where producer prices have been 
above market prices have resulted in excess supply, widely fluctuating market 
prices and large public purchases to support the price that later have had to be 
sold at a loss. 

G eder ard Farming 

Myth: Most farmers in Ecuador, are men who spend full-time in agricultural 
pursuits. Reality Feminization of farming, especially of small farms in the Sierra 
and parts of the Costa, accelerated during the late 1970s and early 1980s as males 
increasingly worked off the farm and often inurban areas. While women sometimes 
also work off the farm the trend has been for them to operate the farm and engage 
in complementary marketing and artisan activities while the men work for large 
farmers or in urban areas in construction or low-skill services. Women usually 
manage the farm jointly with their husbands, are responsible for day-to-day 
decisions and provide must of the labor. Most such "feminized" farming is largely 
commercial and, along with related activities, generates roughly 20-25 percent of 
family income. it is on the basis of the source of income that such farmers are 
described as part-time in the discussion of the small farm sector above. The 
economic stagnation of the 1980s has resulted in fewer off-farm jobs and may have 
forced some males back onto farms, although conclusive data are not available. 

4o r t 

Myth: Poverty is much more prevalent in urban areas where low-skill 
migrants are forced to eke out a marginal existence in the informal sector than in 
rural areas where subsistence needs can be more easily met. Reality: The 
incidence of poverty is greater in rural than in urban areas. It is estimated on the 
basis of data from the late 1970s that about 25 percent of rural and 20 percent of 
urban people are in a state of critical poverty (not having enough income to 
provide minimum dietary requirements). Another 20-30 percent of urban dwellers 
and 50-60 percent of rural people are in a state of relative poverty (enough family 
income for basic food but not enough for other basic necessities). The GDP per 
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worker in the low-skill services and construction sectors which are located mainly
in urban areas is about twice as high as in agriculture. Also, urban peop.e have 
access to health, education and other social services not available to rural people.
These facts help to explain why the indices of absolute and relative poverty are 
higher in rural than urban areas and why rural to urban migration continues at 
fairly rapid rates. More recent data are not available to determine if the situation 
has changed during the last decade. 

PopuIaLt icri Grc>wth 

Myth; Population growth has slowed to the point where it is not a serious 
impediment to improved standards of living during the next decade. Reality: The 
population still is projected to grow at the high annual average rate of 2.6 percent
between 1990 and 2000 even though the rate has declined from the very high 3.3 
percent observed between 1962-1974. There will be nearly 3.2 million people added 
to the population during the next decade, for a total of almost 14.0 million in the 
year 2000. The high rate of population growth places special demands on 
agricultural development. Agriculture must grow faster than the relatively high
rates of growth in the population if there is to be an increase in availability of food 
per capita. Since food is the principal wage good for most people, improvements
in their well-being will depend largely on how well the agricultural sector performs.
Urban population growth is projected to continue at relatively high rates while 
rural population will grow much more slowly at an average of about 1 percent per 
year- with slower growth in i-e Costa provinces. The rural population is projected
to grow absolutely and will add another 275,000 people by 1995 for a total of 5.1 
million. These trends are expected to continue throughout the 1990s. 

Myth: Migration is primarily from rural to urban areas with little other 
migratory movement. Reality: Migration patterns are very complex and census data 
also reveal large migration from urban areas to other urban areas, from urban to 
rural areas and among rural areas. For example, there were over 1.0 million people
who reported in the 1982 census that their last migratory movement was from urban 
areas, with 716,00 moving to other urban areas and 355,000 to rural areas. 
Nevertheless, the end result of these complex migration patterns has been relatively
large net rural to urban migration (estimated at about 630,00 between 1974 and 
1982). Quito and Guayaquil have absorbed the greatest numbers of migrants and 
are the principal urban centers of Ecuador. Other secondary cities also have 
absorbed significant numbers of migrants with county seats in the Costa provinces 
experiencing the most rapid rates of growt'. 

L ab o M r k ts 

Myth: Labor markets largely are segmented and inefficient In Ecuador with 
large numbers of workers trapped in low-paying jobs because of structure! 
barriers to mobility. Reality: Labor markets linking agriculture and the other 
economic sectors are relatively efficient, moving large numbers of rura! people out 
of agriculture and into higher paying empioyment in nonagricultural activities, 
largely in urban areas. While there is evidence of some segmentation in urban 
labor markets, the stagnant economy and lack of new higher-paying jobs appear 
to be the major barriers to upward mobility for most of the labor force, along with 
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generally low skill levels and limited investments in human capital. 

III. Fo~undcaetions- fort Ag ricultu rail G3rowth
 

This section summarizes several key factors contributing to agricultural 
development since the mid-1960s. These positive factors are a basis for optimism 
about the future and form the foundation for potentially more rapid agricultural 
growth and modernization. If this potential is to be realized, however, remedial 
actions must be taken which build on these strengths and simultaneously address 
the significant obstacles which constrain progress. 

KC ore FM'vorbl e eoeconmicc m Pcl icy Envi rcnmrnt 

The macroecorimic policy environment became somewhat more hospitable for 
agriculture in the 1980s, after three decades of discriminating against the sector 
and tradeable goods generally and heavily subsidizing industry and home goods 
in an inward-oriented approach to development. The modest improvements began 

-in 1982 when the Hurtado government was forced to impose austerity measures 
and structural reforms in response to an international debt crisis. The Febres 
Cordero government implemented an outward-oriented development model intended 
to address the more fundamental stagnation of the industrial sector and the 
nonagricultural economy. The Febres Cordero and Borja governments also have had 
to respond to a series of major exogenous and internal events and factors, 
including the disastrous El Niho weather of 1983, the fall in petroleum prices 
during 1986, the rupture of the main petroleum pipeline in 1987 and several large 
budget deficits. 

Although the nature of reforms has varied among and within governments 
and there have been some reversals, the net result through time has begn 
movement toward more outward-oriented macroeconomic and tiade policies and a 
more equal set of incentives across the economic sectors. Devaluation of the 
exchange rate, elimination of most taxes on agricultural exports, m)re responsible 
monetary and fiscal policy, some movement toward market prices an' interest rates 
and some liberalization of trade policies all have combined to improvL, incentives for 
agriculture and tradeable goods generally. 

The sector responded to improvements in the policy matrix with much more 
rapid rates of growth in the 1980s than in the 1970s when the internal terms of 
trade were much less favorable to agricL;ture. While there has been some 
improvement, macroeconomic policies still discriminate against agriculture and 
tradeable goods while subsidizing industry and home goods; an inward-oriented 
development model still dominates the economy in 1990. 

The economic plan for 1990-1993 announced by the Borja government in 
February 1990 to the International Monetary Fund (IMF) commits to a more outward
oriented economic policy including further reduction of trade barriers, movement 
toward market prices and interest rates, reduction of government expenditures, 
improved tax collections and reduction of inflation. The proposed plan is clearly 
a substantial improvement over current policy; if it were to be fully implemented 
it would result in a more dynamic, competitive economy. There is some question as 
to whether the government has sufficient political support to fully implement the 
plan. Moreover, the plan does not go far enough and additional reforms will be 
needed before agriculture can compete with the rest of the economy on a level 
playing field and exploit opportunities for economic growth in international markets. 
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St rg PerfCrmance: of Agric;ultL3r e 

Agriculture has performed very well over the last three decades even with
the constrained and reduced incentive structure, which suggests it will do even
better when incentives are improved. slightly moreThe sector grew rapidly than
population on average even during 1965-1981, the height of the import-substitution
period. Then growth rates accelerated with improvements in macroeconomic policies
after 1982 and agriculture led economic development for most of the 1980s while the 
rest of the economy was relatively stagnant. Agriculture also has generated large
trade surpluses and clearly has made Ecuador even more self-reliant in providing
for its food and fiber needs. This is reflected in the availability of substantially 
more food per capita than is needed to meet minimum nutritional requirements.

The relatively strong performance of agriculture in the face of limited
incentives bodes well for the future, given the relative importance of the sector in 
Ecuador's economy. Agriculture clearly has made major contributions to economic
growth and development under a ponderous set of constraints. The sector has
latent productive capacity that can be mobilized through improved incentives and 
appropriate investments and enjoys comparative advantages in international
markets. The responsiveness of farmers to improved incentives after 1982 is an
especially important index when considering alternatives for more rapid economic
growth. Full implementation of outward-oriented and sector neutral macroeconomic 
policies which remove subsidies to industry and home goods and restore incentives 
to agriculture and tradeable goods can be expected to generate large increases in
agricultural production and productivity and relatively higher rates of economic
growth. Such changes also will permit other economic sectors, such as industry,
to exploit their natural comparative advantages and begin to compete internationally
where opportunities for growth are much greater. Failure to make such changes
will constrain Ecuador to lower rates of economic growth implicit in its inward
oriented growth strategy.
 

Commercial1iztion Of Agicuture
 

The rapid commercialization of agriculture during the 1970s and continuing
into the 1980s is another positive basis for future growth of agriculture. Rapid
growth of urban areas and huge windfall gains from petroleum exports, along with
the agrarian reform induced substantial structural changes in agriculture. Large

haciendas shifted rapidly to commercial production of underutilized lands as a basis

for avoiding expropriation. 
 The concomitant elimination of shareholder 
(huasipungercs) and other similar arrangements along with greatly expanded urban
markets and associated economic incentives resulted in most smallholders shifting
quickly from subsistence to commercial production.

The shift from extensive hacienda and subsistence cultivation and the 
commercialization of agriculture augur well for th. future development of the sector
for two closely related reasons. First, farmers across the spectrum have
demonstrated that they are willing to mobilize and shift resources in response to
changing economic conditions. Farmers are economic agents and respond quickly
and positively to improved incentives. Second, there now is a fairly long and wide
base of experience in dealing with changing economic incentives as most farmers 
have participated in a market economy for a decade or more. This increasingly
sophisticated base of market experience is an important foundation for expecting
rapid responses to further improvements in the incentive structure facing
agriculture. It also is a basis for expecting complementary social investments in 
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human capital and a science base to generate relatively higher rates of return. 

SibatErital.1 Impxremenits to the Lanrhd 

There have been substartial improvements to the land over the last two 
decades, especially through invttstments in irrigation and drainage, which provide 
a foundation for much more rapid growth. The magnitude of irrigation 
improvements is substantial. There were an estimated 330,000 hectares of land 
under private irrigation In 1989 and another 115,000 irrigable hectares in public 
projects, or roughly one of every five hectares of cropland. Public projects 
currently under construction will add another 108,000 hectares for a total of one 
of four hectares under irrigation by the mid-1990s. Public projects under design 
or serious study would add nearly 300,000 more irrigated hectares if completed and 
almost 40 percent of cropland would be under irrigation. Other improvements to 
the land also have been made including flood control, drainage, leveling, fencing, 
removal of rocks, terracing, etcetera.ihese improvements can make land much more productive but most of the 
potential has not been realized because of failure to make complementary 
investments in human capital and a science base for agriculture. Investments in 
irrigation infrastructure have largely been wasted and the small benefits that have 
been produced are captured by larger farmers through a highly subsidized water 
tariff. Nevertheless, past Investments In irrigation Infrastructure and other 
improvements to the land provide a solid foundation for expecting very high 
returns to future investments in the science base. Such complementary 
investments will, in turn, enhance returns on investments in Improvements to the 
land.
 

Lmpcvo5mn3, in3 Y'ie id end the Emergeace 
o>f EL S c I4 ince B 3r adt3IonIc>r 

Increases in yields explain an important share of the changes in production 
for most of Ecuador's major crops, which indicates that some farmers already have 
a substantial base of experience in adopting improved technologies. Increases in 
yields accounted for much of the increases in production (principally Costa crops) 
or cushioned decreases in production caused by reductions in land area (mainly 
Sierra crops) since 1965. The National Institute of Agricultural Research (INIAP) 
has been a key agency in developing and helping to diffuse new technical 
knowledge although its capacity and hard-earned prestige are waning quickly 
because of greatly reduced funding. Farmers have been responsive to 
opportunities to reduce costs of production inherent in improved techniques of 
production. These realities demonstrate the beginnings of greater dependency on 
science as an input to agricultural production and the emergence of a science 
tradition. The importance of technical change in explaining changes in crop 
producticn suggests that past investments in research, education and extension, 
while modest, have been socially profitable. 

Two aspects of improvements in yields are especially germane to future 
growth of the sector. First, even though they have increased, yields still are 
relatively low compared to the rest of South America so that substantial increases 
in productivity are possible with existing and largely proven scientific knowledge. 
The practical implication of this is that Ecuador can increase yields substantially 
at a relatively low cost. Second, the experience of INIAP in generating improved 
technologies and Ecuadorian farmers in adopting them is an important part of the 
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foundation, along with past improvements to the land, upon which greater
investments in the science base can be built. This experience base is another 
reason for optimism that such investments will produce very high social returns. 

Good c c N a *ttiu2-a I JResou>"r4ce Be9 

Ecuador has a good endowment of natural resources, which are a partial basisfor future agricultural growth. The Sierra and Costa have 3.1 million hectares ofprime cropland (22 percent of their total area), 1.3 million hectares of more marginal
crop!and and 2.5 million hectares of pasture land, with much more limited amounts
of good land in the Orient. Ecuador also has abundant surface water resourcesthat are relatively well distributed throughout the country. The minimum flow ofrivers just to the Pacific ocean is sufficient to irrigate twice the total land in crops in 1989. There are also substantial amounts of subterranean water although
less is known about their extent. The country has adequate rainfall and moderate
temperatures although it is affected by recurring periods of drought and excessive
rains. Most of the Oriente and much of the Northwest are covered with virgin
tropical forests which contain large quantities of commercial hardwoods and otherimportant species that remain to be inventoried. SuCh forests cover about one
third of Ecuador. The country also has 1,821 km' of mangrove swamps andabundant other coastal resources which support a major fishing industry and 
shrimp farming.

These natural resources have been the principal basis for past agricultural
development and are a partial foundation upon which future growth of agriculture
can proceed. Two notes of caution are in order. First, the natural resource base,per se, is much less important than human capital and modern, industrial inputs inexplaining differences in agricultural productivity among countries, although itobviously explains some of the gap. Even more critically, natural resources arebeing depleted or destroyed at fairly rapid rates. While the natural resource base 
may serve as a partial foundation for growth of agriculture, Ecuadorians need tobe realistic about its limitations. Substantial complementary investments and policychanges must be made if Ecuador is to achieve rapid rates of agricultural
development and simultaneously conserve its natural resources. Continued reliance 
on natural resources as the primary basis for agricultural development will
generate relatively low growth rates for a few years and then complete stagnation 
as natural resources are exhausted. 

IV. R ri n cI p al Co>ns_,t rxI nts-- to: R ro>GrE3ss 

This section sets forth the majo constraints to more rapid agriculturalgrowth and general economic development. While the agricultural sector hasprogressed, especially during the 1980s, it has been restricted from reaching Its
potential principally by the interrelated obstacles discussed below. These
constraints must be addressed in concert through an integrated policy matrix whichbuilds on past successes if agriculture is to make its potential contribution to
economic growth and development. 

1Disn-_crimmnato>ry 
 c>31MParecnm Moliytmrl
 

Macroeconomic policies constitute one of the two most formidablerestrictions on agricultural growth and modernization at the beginning of the 1990s(the second is a deficient science base and limited human capital, discussed below). 
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This pessimistic conclusion is based on the large number of studies in developing 
countries around the world, including Ecuador, which found that biased 
macroeconomic policies swamped attempts to enhance agricultural growth through 
sectoral policies. The lesson from the experience of these countries is clear; when 
macroeconomic policies maintain the internal terms of trade against agriculture in 
contravention of market forces, other" direct investments and policies to enhance 
agricultural growth will be largely wasted and ineffective. 

The macroeconomic policy matrix in place in 1990 continues to discriminate 
against tradeables which are principally agricultural goods. This is true even 
though the situation has improved since 1981 and the Borja administration has 
continued to move toward externally-oriented macroeconomic policies. Although 
progress is being made, substantially more needs to be done to improve the 
macroeconomic policy environment and incentives for agricultural growth and 
economic developmernt. The 1990-1993 economic plan announced to the IMF would 
address many of the constraints discussed below. It has several major deficiencies, 
however, which are noted in the discussion of each of the constraints. 

Trade Barriers 

Industry is heavily protected through a system of very high tariffs and 
other non-tariff barriers to trade including import prohibitions for some products. 
Import-substitution industrialization and internal growth still constitute Ecuador's 
dominant development model, although an across-the-board reduction in tariffs has 
been announced as part of the new economic plan. High tariffs and trade 
barriers increase the price of industrial and related home goods and shift the 
internal terms of trade against agriculture. They also result in an increasingly 
high cost, inefficient industry unable to compete in international markets, in the 
face of an increasingly saturated internal market. 

Ecuador also restricts the importation of some agricultural products as a 
basis for promoting domestic production. Procedures are cumbersome for obtaining 
an import permit which have caused severe disruptions in cereals markets in recent 
years. Support prices have often been set higher that the border price for these 
products. Domestic production is high cost and consumers pay more than they 
would with free trade. 

The government also prohibits the export of almost all raw and processed 
agricultural products and authorizes the export of only a few for which domestic 
demand is deemed to have been satisfied. This policy reduces Incentives to invest 
in production for export and increses public costs associated with policing illegal 
exports. It also reflects the reality that fixed, consumer prices for agricultural 
commodities usually are less than border prices and attempts to help guarantee 
domestic supply at the low, fixed price. Colombia and Peru constitute relatively 
large markets for Ecuadorian agricultural products on the basis of recent 
experience, because of higher prices. Most exports to these countries are staple 
foods in short supply domestically and, consequently, are exported illegally. The 
magnitude of clandestine exports can be very large. For example, in 1988 an 
estimated 45,000 to 75,000 metric tons of vegetable oils were exported to 
neighboring countries illegally and 30,000 metric tons had to be imported at world 
prices to cover- domestic shortfalls. 

One major weakness of the 1990-1993 economic plan is the maintenance of 
agricultural trade restrictions and barriers based on the anachronistic concept of 
self-sufficiency in food production. 

The government continues to levy taxes on the exports of agricultural 
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products which constrains agricultural growth and limits foreign exchange
earnings. There is a .5 percent ad valorem tax on all exports which is earmarked
for infant nutrition programs. This tax was enacted by the Borja administration
in 1988 just as the shrimp industry began to experience significant international 
competition and declining productivity. The shrimp sector experienced asignificant
decline in 1989 in part due to this tax burden. There also are progressive, ad
valorem taxes on coffee and cacao exports ranging from zero to 35 percent,
depending on the export price. 

Fiscal Deficits and Inflation 

Fiscal irresponsibility, wasteful government spending and ensuing fiscal
deficits throughout the 1980s have contributed to inflationary pressures. The 
Borja administration inherited a very difficult situation in August 1988 after the
previous administration had financed a very large deficit with expansionary 
monetary policy and internal credits. A combination of very tight monetary policy
and improvements in revenue collection, including increased energy prices and a
.revised tax code helped to reduce the deficit and inflation since the beginning of 
the Borja administration. 

The annual inflation rate (measured by comparing the consumer price indexes
for the same months in 1988 and 1989) fell to 52 percent in January 1990 after
reaching nearly 100 percent in November 1988. The average monthly rate for the
six-month period August 1989 through January 1990 implies an annual rate of
inflation of 39 percent. Thus, it appears the government has been able to rout the
tendency to hyperinflation with substantial decreases in the rate. Further
reductions in inflation will be very difficult, however, because of substantial 
pressure on the fiscal deficit from structural government spending for entitlements 
and subsidies. It is important to recognize that the central government budget Is
only part of the broader public sector budget which also includes adjunct public
agencies and businesses. Preliminary data indicate the central government budget
generated a surplus in 1989 that amounted to 2 percent of GDP but that the
consolidated public sector budget was in deficit for the same period at 3.5 percent
of GDP (Cifra). The deficits of several public agencies that are not included in the
central gc-vernment budget (including the National Development Bank (BNF), the
Nationial Petroleum Company (PETROECUADOR. formerly CEPE), the National Electric
Company (INECEL) and the National Telecommunications Company (IETEL.)) have
burgeoned in the last few years and are a principal source of consolidated public 
sector deficits. 

The deficit of the consolidated public sector would have been even greater
in 1987, 1988 and 1989 except for complete suspension of payments during 1987 and
1988 on the public foreign debt owed to private banks and payment of only 30 
percent of the interest in 1989. The public debt to private banks may be reduced
through negotiations in 1990 which would tend to reduce the magnitude of the 
deficit. Increasing fiscal deficits from inefficient government agencies and
bureaucracies threaten, however, to replace much of the gain from any reductions 
in the foreign debt burden and to saddle the economy with large and increasing
deficits for years to come. Ecuador's capacity to finance these deficits by
borrowing abroad, especially from private banks, is likely to be sharply reduced. 
Multilateral and bilateral agencies also are likely to restrict credits which are
perceived to mainly subsidize ineffici6nt government bureaucracies and privileged
special interest groups. Thus, Ecuador's future fiscal deficits are likely to have 
to be financed increasingly through internal credits which will be highly 
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inflationary. 
Another major weakness of the 1990-1993 economic plan is its failure to deal 

with the fiscal deficit and especially the oversized, inefficient public sector and the 
large, recurring subsidies in the economy. 

Negative Real Interest Rates 

Interest rates have been set by the government at well below market rates 
and the rate of inflation during most of the 1980s. The Borja administration has 
maintained this policy for credit from public banks while allowing private financial 
intermediaries to charge borrowers no more than 19 points more than they pay 
savers. The gap between the Inflation rate and public interest rates narrowed to 
a few points during the last quarter of 1989 as monthly inflation fell but the real 
rate remained negative and the gap again widened during the first quarter of 1990. 

Thus, government policy has been to require public and private financial 
intermediaries to supply loans at subsldized Interest rates. Credit has been 
allocated politically for most of the decade with Industry and the urban sector 
receiving the majority of credit lines. Some credit also was allocated to agriculture 
but has been co-opted mainly by larger farmers and by employees of the National 
Development Bank (BNF) in the form of very high operating costs. 

Negative real interest rates have had three deleterious effects on the 
economy. First, the financial sector and especially public banks have been severely 
decapitalized while privileged borrowers have received large windfall gains. The 
value of loan repayments is substantially less in real terms than the amount lent. 
Banks are increasingly decapitalized while borrowers receive windfall gains as their 
assets appreciate with inflation. The end result is less investment in agriculture, 
lower levels of production and a different proouct mix than would have prevailed 
under market conditions and huge transfers from financial intermediaries to 
borrowers. 

The second negative impact from subsidized credit is that the bulk of loans 
tend to be concentrated among more affluent borrowers and diverted from the most 
productive investments. Demand for public credit has greatly exceeded supply at 
the highly subsidized, negative real interest rates. Consequently, credit has been 
allocated largely through political influence and other non-market mechanisms. The 
more influential borrowers are able to pre-empt most of the loan funds. Such loans 
often are divected to other uses even outside agriculture including saving abroad. 
Small producers who are supposed to be primary beneficiaries of subsidized credit 
are largely excluded from access to such credit. Public banks tend to impose 
transactions costs as a partial basis for allocation of loan funds; these are 
relatively higher for small borrowers which furtler restricts them from subsidized 
credit. 

The third consequence of subsidized credit is the reduction of savings in 
Ecuador arid capital flight. Policymakers seem to have ignored the existence of an 
increasingly cohesive, world-wide capital market which transcends all national 
boundaries and attempts to avoid its pervasiveness. Financial intermediaries which 
charge negative real interest rates to borrowers can not pay any higher rates to 
savers. Thus, people must save at negative real interest rates in Ecuador or seek 
alternatives. The world-wide capital market which includes Ecuador, provides a 
very viable alternative and hedge against inflation through opportunities to save 
in hard currencies. One characteristic of the Ecuadorian economy has been 
significant capital flight during the late 1980s. Demand, time and savings deposits 
continued to shrink in Ecuador while multilateral banks picked up the slack by 
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financing much of the decapitalization of pubiic banks. Multilateral banks and some
bilateral lenders are now beginning to demand reforms in credit policy, withestablishment of market interest rates as a prerequisite for, further loans or even 
to continue disbursements of already approved credit. 

Controlled Exchange Rates 

The country still maintains a system of fixed, multiple exchange rates which
tends to generate an overvalued currency through time and the need for periodicdevaluat'ons. The system comprises an official rate, fixed intervention rates withcrawling pegs for most exports and imports and foreign investment (the import rate was set 2 percent higher than the export rate in December 1989) and a free-market
rate for a limited set of transactions. The base intervention rates have tended
become increasingly 

to 
overvalued despite the automatic, weekly micro devaluations,

with several macro devaluations since September 1988 when the policy was initiated
by the Borja administration. For example, the intervention rate for exports wasestimated to be overvalued by nearly 13 percent in November 1989 compared toSeptember 1988 when it was near parity, despite several interim macro devaluations, 
one as late as October 20, 1989 (CEA). A macro devaluation on December 13, 1989again closed the gap but another macro devaluation probably will be necessary
sometime in 1990 on the basis of past experience.

Agriculture has borne the brunt of this policy since it is comprised mainly
of tradeables. As the Sucre becomes more overvalued, exporters receive
increasingly less for dollars than worth,their they are which tends to reduce 
exports in the short-term and to restrict investments in production for export inthe medium term. Farmers producing for the domestic market face competition from
subsidized imports. The policy, although it is an improvement over the fixedexchange rates the Borja administration inherited, has tended to favor industry.The industrial sector, with its large imports of raw materials and capital equipment
and other home goods has had access to foreign exchange at an overvalued rate(albeit somewhat less overvalued than the export rate because of the 2 percent

higher import rate).
 

Ser-:c~iuly DfcetSineBs
 

The research, extension and education system serving Ecuadorian agriculture
is seriously deficient which is the second, major constraint limiting agricultural and
economic development. It is of equal importance, to the discriminatory
macroeconomic policy matrix and closely interrelated with it. While there has beensome technical progress, the sector still is struggling to make the transition to ascience-based growth path. For most farmers agricultural production depends
largely on exploitation of the natural resource andbase internal capitalaccumulation. The absence of a viable science base limits progress in all
components of the agricultural sector from production to processing to marketingto consumption and in both rural and urban areas. The resultant low-productivity
and high costs of production essentially would constrain Ecuador from takingadvantage of growth opportunities in external (and internal) markets even if
macroeconomic policies were rationalized. 

Deteriorating Research System 

The weakened and declining research capability in INIAP, which carries out 



420 Chapter 13
 

almost all agricultural research, is one of the most serious deficiencies in the 
science base. Public investments in research are grossly inadequate. Ecuador 
expended only .19 percent of its agricultural GDP on agricultural research during 
1987-1988, compared to a recommended 1 to 2 percent. moreover, the country has 
continually reduced its budget support for research since 1975 when it expended 
.85 percent of agricultural GDP, while most other developing countries increased 
their investments in agricultural research. Consequently, INIAP suffers from too
few senior scientists, inadequate salaries, continual turnover of staff, tenuous 
linkages to the international science base and the rest of the research, extension 
and education system, lack of focus and priorities and discontinuity of effort and 
short term focus. 

Ecuador is very close to being competitive in international markets for 
several important agricultural crops and livestock but must increase their 
productivity substantially in order to exploit potential trade opportunities. 
However, the gestation period for improving yields is relatively long--five years 
or more--and investments in research have declined dramatically to the lowest 
levels in Ecuador's history. Technical improvements realized during the 1980s 
reflect earlier investments in research and the pipeline of improved technical 
knowledge is now nearly empty. New results can not be on stream for nearly a 
decade even if investments were increased immediately given the lead-time needed 
to rebuild and strengthen INIAP and the gestation period for developing improved 
technologies. Unfortunately, the research system is moving into a period of 
substantial retrenchment. 

Uncoordinated, Disparate Agricultural Extension 

There is no system of agricultural extension in Ecuador which further 
constrains the science base. There is a disparate collection of uncoordinated public 
and private extension programs and activities which tend to duplicate efforts and 
waste resources, especially scarce human capital. There is no clear, unifying 
philosophy or approach to technology transfer which further limits the 
effectiveness of the various extension efforts. Linkages between extension 
programs and research are weak and the large number of different entitles impose 
high transactions costs on INIAP. Finally, there are only very tenuous and limited 
linkages between most farmers and the extension and research programs that are 
supposed to serve them. 

Poor-Quality Agricultural Education 

High schools, technical institutes and universities produce limited numbers 
of poorly-trained graduates in agriculture. There are too many high schools and 
universities leading to duplication of effort and wasted resources. Faculties are 
inbred with little graduate trainirg, involvement in research is quite limited at most 
universities and facilities and equipment are generally inadequate. Training tends 
to emphasize theory with little field work or practical experience. Education and 
extension programs suffer from most of the same problems of research, especially 
inadequate budgets and limited human capital. Few linkages exist between 
university faculty and INIAP or extension programs, or with international 
educational and research institutions. 
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Limited Science for Natural Resources 

The agricultural science base also is seriously deficient in failing to address 
the management of natural resources, which are an important input to agricultural
production. There is only limited scientific input into natural resource management,
mainly from a few university faculties of biology and coastal resources, on an ad
hoc basis, supported by private foundation, and international conservation groups.
While there is a tendency in Ecuador to view the science base for natural resources 
as separate from that for agriculture, the physical and biological sciences are 
basic to both agriculture and natural resources. This dichotomy, along with 
absence of a critical mass of scientists for" agricultural research has constrained 
more scientific management of Ecuador's natural resources. This is especially true 
of forest management and management resources.of coastal Failure to emphasize
the role of science in the proper management of natural resources has hastened 
resource degradation. 

Reduced Returns to Land Improvements 

The inadequate science base also has significantly reduced the social returns 
on investments in land improvements. Past and current investments in irrigation
works and other improvements to the land are much less productive than they
could be if there , ere continual streams of improved technical knowledge being
generated by the science base. Such improved knowledge, based on chemical
biological innovations would permit controlled application of irrigation water in
combination with improved seeds and fertilizers to produce large increases in 
yields. 

The scarcity of human capital is a third major constraint to modernizing
agriculture. This constraint is pervasive throughout the agricultural science base 
and the agric iltural sector more generally. Lack of human capital is the single
greatest problem of the deficient science base (discussed above) and is treated 
separately to emphasize and highlight its importance. 

Too-Few Senior Scientists 

The principal components of the science base--education, research and 
extension--all suffer from not having enough well-trained, experienced scientists 
and technicians. Senior- scientists, defined as experienced PhDs or those who have
attained equivalent capability, are seriously deficient. Ecuador has relied mainly 
on its undergraduates with some trained to the MSc level to staff its science base,
erroneously believing that such training would be adequate for the country's
research needs. While some of these become senior scientists in the full sense of 
the term, most do not. 

:nadequate Salaries 

The principal obstacles to attracting and retaining a critical mass of senior
scientists and well-trained junior scientists and technicians are grossly inadequate
salaries, especially for senior scientists; limited opportunities for career 
development and advancement; and extremely low budget support. As result, aa 
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significant number, of the most promising and capable scientists and technicians 
who have been carefully selected and trained at great expense leave the science 
base each year for better jobs. A minimum critical mass of senior scientists and 
associated junior scientists and technicians is needed for each of the three 
components of the science base in order to release the constraints to growth and 
productivity imposed by increasingly scarce and degraded natural resources, 
especially land. Without such a critical mass of well-trained personnel (imported 
or local) it will be nearly impossible for Ecuador to increase agricultural 
productivity. 

Low Levels of Rural Primary and Secondary Education 

Low levels of primary and secondary education among rural children also 
tend to limit increases in agricultural productivity. More than half of rural 
children do not finish primary school with 80 percent of these leaving by the third 
grade. One problem appears to be the irrelevance of the curriculum to the needs 
of rural families. Another is that the constraints in the science base combine to 
-reduce the value of primary education to rural people. Improvements in the 
curriculum would provide them with the skills to more easily interpret and adapt 
improved technologies. A more productive science base would make education more 
valuable to rural people by providing them with access to more profitable 
technologies if they have the appropriate skills. 

N eg atL S t%4-:c)or J - i-Lrg Poc> E 

A set of several negative, interrelated sector policies collectively constitutes 
a fourth serious constraint to more rapid development of agriculture. Included are 
fixed prices for several basic agricultural products and erratic state interventions 
in marketing. Such policies have slowed the rate of agricultural growth, distorted 
the mix of production and caused extreme price instability during some years. 

Controlled Prices 

Ecuador maintains fixed (maximum) consumer prices for sugar, wheat flour, 
pasteurized milk, edible oils and fats, rice, soft drinks, beer and molasses, which 
result in distortions and disincentives to 6ie sector. It also maintains so called 
"minimum" prices to farmers for the unprocessed products for producing these 
foodstuffs, plus cotton, meat animals, hard corn and sorghum. The basic approach 
is to fix prices at each stage in the marketing system based on costs of production 
(including a "fair" return on investment). Thus, minimum prices are set for" 
farmers and maximum prices for consumers for the agricultural products falling 
under the price control law. 

These prices reflect only the supply side of agriculture on the basis of 
average costs of production and do not take into account consumer preferences and 
purchasing power. They usually are less than market prices, as reflected in 
border prices and thus generally reduce incentives to producers. Excess demand 
leads to non-price rationing at th.. farm gate and the wholesale and retail levels of 
the marketing system. Products are allocated to those with the greatest influence 
and black market operations (especially clandestine exports) are common, with 
resultant shortages. Low, controlled prices generally subsidize the well-to-do and 
other special interest groups who have non-market access at the official price. The 
poor, whom the fixed prices are intended to help, bear the brunt of shortages at 
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official prices, face relatively high black market prices, or inferior quality
products. Fixed prikes distort the mix of production and use of resources from 
what is socially desireable because relative price relationships are substantially
different than market prices. They alsc encourage inefficiency and low
productivity by constraining incentives to adopt improved technologies.

Producer prices have been set above world market prices during some years
for two crops, hard corn and rice. In these cases incentives to producers are
enhanced but consumers are relatively worse off. These high support prices have
resulted in excess supply and relatively large government subsidies to purchase
the crops which have had to be sold at a loss. 

Market Interventions 

Government interventions in the marketing system also have reduced
incentives to invest in agriculture. The state directly competes with the private
sector in the sale of food and in the provision of inputs and services. The National
Company for Basic Products (ENPROVIT) maintains a large number of retail stores
.which distribute food to the poor at fixed, official prices, although their share of
the market is small. It originally was intended to sell basic foods in the poorest
neighborhoods but expanded to a broader range of products with several larger
stores, including supermarkets, in middle class neighborhoods during the 1980s.
The Borja administration has begun to close stores outside the poorest
neighborhoods in an attempt to focus ENPROVIT on its original purpose. The 
government also has entered into direct competition with the private sector in the
sale of fertilizers through the Ecuadorian Fertilizer Company (FERTISA), seeds
through the National Seed Company (EMSEMILLAS), semen through the National
Semen Company (ENDES), machinery services through the National Program for
Agricultural Mechanization (PRONAMEC) and the Ecuadorian Institute of Water,
Resources (INERHI) and compost through the National Fertilizer Factory (FAB).

Finally, the government maintains a price support program 
through the National 
Agricultural Storage anc Marketing Company (ENAC) for rice, corn and soybeans
which includes a nation-wide system of warehouses and buying and selling
operations to maintain and stabilize prices of these basic grains. Most of these 
public entities sell their products at less than market price and are quite
irefficient. Consequently, all have incurred large, continuing deficits during the
last decade, which require recurring government subsidies. State subsidization of
their losses constitutes unfair competition with the private sector which reduces
incentives for private investments in agriculture and contributes to inflationary 
pressure. Because tne products of these government agencies are generally priced

below the market, they are allocated to buyers by non-market forces with special
interest groups and larger farmers reap.ng most of the benefits of inherent
 
subsidies. 
 Again, the poor generally are not the major- beneficiaries of such market 
riterventions. 

D oar& aLt ic>n cf NLtuAra 1 teourc&g 

Degradation of natural resources is an increasingly serious problem and afifth major constraint to agricultural development. Soil erosion is widespread,
especial'y in the Sierra, where losses are accelerating. Farmers are increasingly
abandoning depleted and already highly-eroded lands with steep slopes in the
foothills of the valleys and encroaching onto new lands in the Prramos. Destruction
of watersheds is rampant resulting in increased soil erosion and unexpectedly high 
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silting of major reservoirs such as Paute, with very high costs. Soil is a 
nonrenewable resource in any time germane to modern man and it is being depleted 
at increasing rates. Drainage problems and salinity are also emerging problems in 
some irrigation projects. Petroleum reserves, which are one of the principal bases 
of Ecuador's economy, will be exhausted shortly after the turn of the century.
Native tropical forests are being decimated by loggers and farmers and mangrove 
swamps are being destroyed by shrimp producers. The extent of the destruction 
of forests in Ecuador is not documented but is known to be proceeding apace. The 
destruction of tropical forests is a subject of world-wide concern becausc of 
increasing concentraticis of carbon dioxide In the global ecosystem (the greenhouse 
effect) and the destruction of beneficial species. Pesticide and other environmental 
contamination are known to be serious problems but their incidence has not been 
measured. Indifference or ignorance of the social costs generally surrounds the 
exploitation of natural resources. 

Land tenure arrangements are or.3 of the principal reasons that degradation 
of natural resources is Increasing. The government is unable to enforce tenure 
rights on much of the natural resources It nominally owns. These resources tend 
to be expioited in common with overuse and depletion of the resource base as 
results. The government has extended private tenure rights over some of its 
resources In an attempt to exploit them more rationally. The terms under which 
these private rights are granted, however, also has led to resource degradation. 
For example, colonists in forested areas are required by law to clear the land of 
trees in order to obtain a title. 

Ina.d quLvte D . at Bm.xA do d Ariin ly-icui.l Cs-]p cit , 

The last major constraint to more rapid agricultural growth is a completely 
inadequate data base in combination with an extremely limited capacity for policy 
analysis in agriculture. 

Deficient Agricultural Data 

Data for analyzing agriculture are very inadequate and far out-of-date. The last 
agricultural census was in 1974 and the last rural household s~lrvey was in 1975 
and 1978. There are no more recent national data on such important indicators as 
sources of income of farm families, tenure and farm size, rural-urban linkages, 
consumption an d factor use. Weather forecasts and situation and outlook reports 
are none.(istent while market price reports are just beginning to be issued 
regularly. The cata that are available on land area, yietds and production 
underwent a major change in methodology In 1986 and are not comparable with 
earlier years. There also is some question about the reliability of production data 
due to weaknesses in collection methodology and preparation of statistical reports.
There are almost no data available on the natural resource base or its products. 
National account data for agriculture are notoriously poor especially for some 
subsectors such as forestry, where data are gross estimates based on surveys of 
the wood industry several years ago. Preliminary data from the Central Bank are 
always suspect and Usually undergo substantial revision. 

Limited Capacity for Policy Analysis 

The capacity for agricultural policy analysis is nearly as deficient as the data 
base. There are only a handful of agricultural economists in Ecuador with the 
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training and experience needed to carry out policy studies in agriculture. Very
few other economists and policy makers conversant with modernare even theories
of agricultural development and the role of agriculture in economic development.
The inclusion of Chanter 1 in this assessment was a purposeful attempt to helpaddress this deficiency by digesting what most agricultural economists in the
developed world and many developing countries have taken for granted for more
than a decade. The notion of policy formulation based on policy studies and
analyses is just beginning to be accepted with resistance from those steeped in the 
notion of "planning." 

The Agricultural Policy Institute (IDEA) is engaged in policy analyses in
agriculture that integrate private and public perspectives, has sponsored several
in-depth studies and seminars and has some fledgling in-house capability. The
Ministry of Agriculture's Policy Analysis Unit, established in 1987, has done acredible job of studying various polic;y issues and presenting the options arid their 
consequences to the minister and key government officials.other Nevertheless,
capacity for policy analysis in agriculture is extremely weak. Perhaps the greatest
deficiencies are in the areas of the effect of macroeconomic policies on agriculture
and agriculture's role in economic development. The limited capacity to maintain 
an adequate and current data base and to do policy analyses and related studies
is another manifestation of the deficient human capital base discussed above. 

V._ The Pclitic al Ecorc>my cf S ubsidies 

Ecuador's economy can be divided into two basic sets of people; the poor and
all others described as the affluent for want of a better term. The poor are those
with too little income to provide basic food, clothing and shelter. Subsidies are
usually justified politically to help the poor but, in fact, the affluent receive most
of the benefits. The poor generally wield little political influence while the affluent
dominate the political process and government. Subsidies both distort and limit 
economic development and leave the poo: relatively worse off.

The affluent comprise interlocking sets of special interest groups, each of
which benefits from a public subsidy of some kind, Each of these groups tends to
polically support the vested interests of all the others with respect to the
subsidy, upon the basis of reciprocity. Principal interest groups include public
sector employees, industrialists, transport owners, building contractors, larger
farmers irganized by commodity groups and by r igicn, the military, labor unions
in both the public and private sector and affluent urban dwellers who may also 
belong to one or more of the other groups.

Each of these groups receives one or more kinds of public subsidies via
various mechanisms. Public sector employees and the military receive subsidies in
the form of wages and salaries that are, on average, much higher than their
productivity; in short they receive more than they produce. They also tend to 
have preferential access to products at low, controlled prices. Industrialists
benefit from tariff and non-tariff trade harriers, an overvalued exchange rate
which reduces their import costs, tax exolierations, subsidized credit and direct
subsidies. Larger farmers reap most of the benefits from subsidized credit,
subsidized irrigation water, price supports, directed technical assistance and
subsidized machinery pools. Taxi and bus driver-owners receive periodic fare
increases, waivers of tariffs and restrictions on importation of vehicles and highly
subsidized prices for petroleum derivatives. Building contractors receive
subsidized credit and benefit from the overvalued exchange rate for imports of
construction materials and equipment. Union members, especially those associated 
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with public sector employment, are subsidized by collective wage increases and 
other benefits prescribed by an ambitious labor code that on average exceed 
improvements in their productivity. Various firms who borrowed abroad and were 
caught in the interest rate crisis in 1982 received substantial government 
subsidies. Their loans with foreign banks were assumed by the government and 
converted to Sucre balances at a highly overvalued exchange rate and long 
repayment periods. Finally, the affluent people who live in urban areas tend to 
receive most of the subsidies to utilities and petroleum derivatives. For example, 
one study estimated that the wealthiest 10 percent of the population, who were 
concentrated ir,Quito and Quayaquil, consumed 90 percent of all energy in Ecuador 
in 1987. This small segment of the population was the beneficiary of most of the 
relatively large subsidies to electricity and gasoline, even though such subsidies 
are justified and maintained on the grounds they benefit primarily the poor 
(Kub!ank and Mora). 

The poor also benefit directly from many of the same subsidies as the 
affluent. These subsidies are very Important to the poor but they receive 
relatively much less than the affluent of the total of each class of subsidy. The 
poor include mainly small farmers with limited resources and the self-employed in 
the urban informal sector, who together constitute roughly 40 percent of the labor 
force. The affluent groups which constitute the majority of society usually support 
the continuation of subsidies. While often nominally antagonistic to each other, 
they constitute an informal political coalition which maintains the status quo. This 
is ostensibly done to help the poor but through the coalition the affluent capture 
most of the subsidies. The poor are not yet a cohesive political force and tend to 
support the populist proposals of t'.e affluent classes since they also derive direct, 
albeit relatively small, benefits from public subsidies. This tends to explain, at 
least in part, the anomaly of how Ecuador, with its very skewed distribution of 
income, has remained an island of relative calm while its neighbors have been rent 
by social unrest. 

The development of a society dominated by special Interest groups which are 
tie principal beneficiaries of large government subsidies has been underway for 
decades, with a significant boost during the petroleum boom. Such recurring 
subsidies and the political processes that maintain them have become 
institutionalized elements of the fabric of Ecuadorian society. Indeed, subsidies for 
almost all Ecuadorians--affluent and poor--have become a traditional way of life and 
many have no other experience. The problem appears to be especially serious in 
the large public sector where there is little correlation between productivity and 

remuneration. The problem is also serious in agriculture where i:rger farmers a'e 

assured a profit via recurring increases in support prices, combined with 

subsidized credit and other subsidies sufficient to cover costs and guarantee a 
return on investment. It is unlikely farmers will want to leave this safe haven and 

nconfront the risky and uncertain world o i tarket forces. This helps to understand 
why the private agricultural sector often gives only lip service to efforts to move 
toward a market-based economy for agriculture. 

The existence of large and growing public subsidies to a large segment of the 

population has been and remains a major constraint to economic growth and 

development. Subsidies introduce distortions into product and factor markets that 

result in misallocation of resources and less production than is possible and an 

inappropriate mix of products relative to consumers' preferences. In short, 
relative to a market-determined rate.subsidies reduce the rate of economic growth 

Subsidies also are inflat'onary since they generate deficits which must be 
funded from some source. The petroleum boom provided the source fo- financing 
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subsidies during the 1970s but the government was forced to to foreignturn 
borrowing and central bank credits (increases in the money supply) during the late
1970s arid 1980s. Subsidies have contibuted directly to the large fiscal deficits
of the 1980s which have been and are financed through internal credits andexternal borrowing. Consequently, they have been a principal cause of the rapid
rates of inflation observed in Ecuador during the last decade. Much of the foreign
debt of Ecuador can be traced directly to various subsidies captured by affluent,
special interest groups. Examples include foreign loans for irrigation
infrastructure, generation and transmission of e!ectricity, assumption of private
debt by the government, recapitalization of public banks and to cover recurring
fiscal deficits. Moreover, the government continues to contract additional external
and internal debt, even in the midst of the foreign debt crisis, to benefit special
interest groups (e.g. the large multipurpose irrigation projects in the Costa).

Inflation acts as a regressive tax on the poor and especially those withfixed incomes. Thus, resources are being wrested away from the poor via an
inflation tax in order to provide subsidies which benefit mainly the affluent, special
interest groups and this has continued for years. While Ecuador is relatively
.peaceful now, the status quo can not be main'ained indefinitely. One critical
problem is how to break out of the unproductive and potentially socially disruptive
cycle of subsidies mainly for the affluent and get onto a path of more rapid
economic growth that will provide broad-based opportunities for increased
employment and income. A second closely related problem is to design welfare programs that benefit the poor rather than the affluent and help to close the gap
between them. The subsidies inherent in such welfare programs necessary forre 
orderly, more rapid economic growth. Subsidies to the poor can be provided
without reducing growth or engendering inflation if appropriate welfare 
instruments are utilized along with conservative fiscal policy, in more rapidlya 

growing economy.
 

VI. The Emergi ng Scerniaric 

Prospects for agricultural and economic growth during the 1990s and into the
Twenty-first Century are not encouraging, because of inertia associated with the 
current policy matrix and the political will necessary to change it. The depletion
of petroleum reserves will place increasing reliance on agriculture as the engine
economic growth. This, in turn, will intensify exploitation of other natural 
resources because agriculture now is largely a natural resource-based economic 
sector with little prospect of quickly shifting to science--based growth. The likely
result is increasingly rapid depletion and destruction of other natural resources
during tie decade, with declining rates of agricultural and economic growth,
followed by stagnation.

This dilemma underscores the priority and urgency of rapidly upgrading and
strengthening the science base for agriculture and of concomitantly shifting to an 
outward-oriented set of macroeconomic policies.

it is critical that greatly increased investments in the research system and
science base be made immediately. Only a strong science base can genet-ate the 
new technical knowledge that permits the substitution of modern, industrial inputs
and relatively abundant labor for the increasingly scarce land and soils and other
natural resources. Improved technologies and modern inputs together will increase 
productivity and employment, improve Ecuador's competitiveness in world markets
and lead to higher rates of agricultural and economic growth. They also willreduce pressure on natural resources and permit their conservation. The capacity 
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of the research system has declined substantially with very little new research in 
process. The nearly empty research pipeline Is compounded by the relatively long 
lag between investments in research and generation of viable, improved 
technologies. The juxtaposition of rapid degradation of natural resources and no 
significant flow of new research results until the late-1990s at the earliest reveals 
a near crisis situation on the horizon. 

An outward-oriented set of macroeconomic policies is needed to greatly 
increase incentives for the Industrial and commercial sectors to produce and Import 
modern, industrial inputs for agriculture. These modorn factors of producton are 
needed to incorporate and complement new technical knowledge produced by the 
science base and to directly substitute for limited land and other rescources. Lack 
of modern industrial inputs compounds the negative effects on the environment of 
a deficient science base. The degradation of natural resources will Increase even 
with improvements In the science base if modern industrial inputs are not available 
in sufficient quantity and quality. Continuation of discriminatory macroeconomic 
policies which artificially depress agricultural prices will severely limit the 
availability of modern, industrial inputs and assure more rapid resource 
degradation. 

The negative scenario on the horizon can be modified but only through 
courageous political actions leading to a strong science base and outward-oriented 
macroeconomic policies within the next two or three years. If such changes are 
made within this period, Ecuador can likely conserve its natural resources and 
experience much more rapid and equitable economic growth during the latter 1990s 
and the early 2000s. Specific recommendations for modernizing agriculture are 
presented in the next and final chapter. 
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I. IntrcdJuctocrn 

It is fully within the realm of possibility for Ecuador to attain much more
rapid rates of economic growth and development and improve the welfare of its 
'people. The stagnation of the past decade and the continual reduction in per
capita gross domestic product (GDP) can be reversed with agriculture being the
pivotal sector for rejuvenating the economy. Greater rates of agricultural and 
economic growth will require changes in macroeconomic and sectoral policies and
corresponding reallocations and reductions of public expenditures. The general set 
of policies and programs needed to induce such improvements is relatively well 
known and accepted by most development economists. It has been successfully
adopted by a variety of developing countries around the world, including Chile,
Paraguay and B)livia in South America. These countries have experienced higher
rates of growth after policy reform and some Pacific rim countries have progressed 
to the status of newly developed countries in two or three decades. 

The focus on agriculture is not an argument for agricultural fundamentalism;
the recommendations presented in this chapter are consistent with evenhanded 
development of all the productive sectors. The emphasis on agriculture derives 
from its major and growing role in the economy, in spite of the fact that 
agricultural prices have been artificially depressed for decades. It also Is based 
on opportunities for growth inherent In a large, relatively untapped international 
market in which production agriculture and related economic activities have a
comparative advantage. This external market can be exploited as an important basis 
for more rapid and equitable economic development.

Mobilizing political support for the policies and program8 needed in Ecuador
for more rapid growth will be difficult but possible with courageous, futuristic 
leadership. Most of the interest groups that compose the current political coalition 
will be exposed to greatar economic risk and uncertainty in the short term from 
modifying policies. The necessary policies and programs will reduce and eliminate 
subsidies and will cause substantial shifts in relative prices. Changing prices will,
in turn, induce reallocations of private investment which will result in 
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decapitalization and losses for those whose investments are sunk. 
Resistance to requisite policy changes will be tempered by the prospects of 

much more rapid rates of economic growth. The period of uncertainty and risk will 
,Imultaneously provide great opportunities for higher returns from Investments In 
new, more profitable alternatives. More importantly, the proposed policy changes 
will permit more rapid expansion of the economy with Increases In employment, 
productivity and income. The economic pie will be much larger in five to ten years 
than would be possible under the old policy regime and likely will be more 
equitably sliced. 

This chapter presents recommendations for modernizing agriculture as tile 
primary basis for more rapid economic growth and development during the 1990s. 
Section II suggests several changes needed to rationalize macroeconomic policies 
and adopt an outward--oriented growth strategy, which are of highest priority for 
more rapid, sustained agricultural growth. Section III presents an equally 
important set of rcommendatlons for Improving the agricultural science base and 
strengthening research, education and extension functions, with special emphasis 
on increasing the stock of human capital. Section IV considers requisite price and 
marketing policies for agriculture while Section V turns to recommendations for 
improving the management and conservation of natural resources. Recommendations 
for improving agricultural data and capacity for policy analysis are presented in 
Section VI. Section VII proposes increased government efforts to help reduce 
population growth and protect hard-won economic growth from erosion by a 
burgeoning population. Section VIII discusses the likely impact of the 
recommendations on the poor and the need to clearly separate efficiency and 
welfare instruments in designing welfare programs. Section IX presents a caveat 
about the sustainability of a high-input, science-base agriculture, while Section X 
considers the need to act expeditiously In implementing requisite reforms. Section 
XI ooncludes the sector assessment by considering Ecuador without petroleum in 
the early 2000s, under alternative policy scenarios. 

II. An C)u-twa.rci-OrIe in-ted Mac roeco cnomlc 
Po~llicy Mxtirix 

One of the two most important recommendations of this study concerns the 
need to move quickly to a sector-neutral, outward-orlented set of macroeconomic 
policies. The Importance attached to this recommendation is based on the fact that 
biased macroeconom~c policies have swamped the effects of positive policies and 
programs intended ":o directly help agriculture. If macroeconomic prices continue 
to reflect government intervention rather than the actual value of products and 
factors, resources expended to strengthen agriculture will largely be wasted. Four 
principal changes are needed: (a) eliminate non-tariff barriers to trade and 
establish a low uniform tariff that can gradually be phased out; (b) reduce and 
eliminate the public sector deficit by reducing government waste and Inefficiency, 
increasing public prices and improving the tax system; (c) unfetter capital marke'.s 
and let interest rates be determined in the market place for financial transactiors; 
and (d) establish a single, unified exchange rate for all foreign trade transactiors. 
Such changes will permit agriculture to compete with the rest of the economy on 
an equal footing for the first timo in decades. They will also Improve Incentives 
for domestic production or importation of modern Industrial Inputs that, along with 
new technical knowledge generated by the science base, can substitute for limited 
land and other increasingly scarce natural resources. 
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Recommendation: Remove non-tariff to and aall barriers trade establish 
relatively low, uniform tariff that is eventually eliminated. 

Rationalel Removal of trade restrictons and reduction of tariffs will: reduce 
subsidies to and protected sectors, help restoreindustry other agriculture's
competitive position, expose protected firms to international competition and help
them to become -nore efficient, induce reallocation of resources to more profitable
enterprises with higher returns to investors, and benefit consumers through lower
prices and better quality products. These changes wi!l enhance economic growth, 
rew jobs and higher incomes. 

Discussion: The climate for reducing or eliminating trade barriers is
ielatively good. The country has made some progress towards this goal during the
1980s with a reduction in the average tariff and removal of some trade restrictions. 
The Borja administration is considering a general reduction of tariffs to be 
implemented in mid-1990. The Presidents of the Andean Pact Countries met in
Galipagos Islands of Ecuador during December 1989 and agreed to work toward free 
t.rade. 

Removal of trade restrictions and reduction and eventual elimination of tariffs
,4il! have several salubrious effects on the economy. Subsidies to industry and 
other protected segments of the economy will be reducea. This will help restore
agriculture's competitive position and directly complement the effects of a unified 
exchange rate (see below) in enhancing agricultural growth and productivity.
Currently protected firms will be exposed to international competition which they
Wil have to face eventually if they are to survive. Such firms must become more 
efficient in order to compete in the world marketplace and those that do will have 
--ireatly expanded opportunities for growth. The resulting reallocation of resources 
will lead to more efficient organization of production with higher returns to
!nvestors throughout the economy. All of these changes will contribute to higher
rates of growth, increased employment and greater income. Consumers are likely
to be the greatest beneficiaries of reduced trade barriers. Imported consumer 
goods generally aro higher quality and priced than thoselower produced In 
currently protected industry. At the same time, goods produced domestically will
tend to improve in quality and prices will fall firms become moreas efficient 
through international competition.

The proposal at the 1989 Galdpagos summit to work toward free trade among
the Andean countries is clearly a positive development. However, Ecuador should
be objective about the difficulties of attaining such an agreement and the 
limitations on growth inherent in the regiona market. Ecuador has perhaps the 
most to gain from a free trade agreement of any of the Andean countries, given Its
relatively low level of productivity and internally focused policies. Consequently,
its neighbors be willing accept a full withoutmight less to it as partner
concessions. More importantly, the five Andean countries represent a relatively
small market, with each country producing roughly the same set of products.
Opportunities for substantial trade within blocgains from the are likely to be
smaller than with other major markets like the Pacific-rim countries, North America
and Europe. Ecuador should develop a trade policy which permits it to exploit its 
comparative advantages in the broader international economy while simultaneously
strengthening trade within the Andean region.

The recommendation to remove non-tariff barriers to trade applies equally
to agricultural products as well as those of industry and other sectors. The
outright prohibition on exports of almost all agricultural products should be 
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eliminated. The policy, which is intended to assure domestic supply of food and 
fiber in conjunction with low fixed pricc., (see below) results in less production and 
lower growth rates than are possible. It Is based on the false premise that self
sufficiency in food production is the most efficient basis for economic growth. In 
fact, trading or self-reliance Is more efficient, leading to cheaper supplies of food 
and faster economic development. 

Recommend.tions: (a) Reduce government expenditures and streamline 
services by privatizing public enterprises, reorganizing the public sector and 
reducing public sector employment; and (b) Enhance revenues by continuing to 
improve the tax system and increasing the prices of energy and other public 
produced goods. 

Rationale: Reduction and elimination of public sector deficits are necessary 
to control Inflation and reduce it to an acceptable rate. Such deficits have 
continued at relatively high levels throughout most of the 1980s and are one of the 
principal sources of inflationary pressure In the economy. The principal problem 
is profligate spending on a too-large, inefficient public sector and subsidies to a 
variety of public and private sector interest groups, including inefficient public 
businesses. Revenues have been enhanced through domestic increases in energy 
prices and an overhaul of the tax system, which still remains to be fully 
implemented. Failure to adopt a more conservative fiscal policy and eliminate public 
sector deficits will doom the economy to relatively high inflation rates for the 
foreseeable future. 

Discussion: The Borja administration has succeeded in reducing Inflation to 
an annual rate of about 50 percent in January 1990 through a combination of 
monetary and fiscal policy. The government has maintained a very tight monetary 
policy and has attempted to control prices and limit exports of domestically 
produced food. On the fiscal side, the fight against inflation benefitted from 
higher international petroleum prices than projected in the 1989 budget. Revenues 
also Improved from increases in domestic prices of fossil fuels, electricity and water 
although these commodities still are far below market prices. Finally, the 
government Introduced new tax legislation which promises to Increase revenues in 
1990 by increasing coverage and compliance. 

Further reductions in the inflation rate are likely to be much more difficult 
to attain because of government spending and ensuing fiscal deficits. Moreover, 
Ecuador's future fiscal defic are likely to have to be financed Increasingly 
through internal credits (beca. of Its poor International credit rating) which will 
be highly inflationary. This sce,.ario underscores the urgency of reducing the size 
of the public sector, streamlining the provision of vital public services and making 
hard choices about the necessity and productivity of alternative public 
investments. 

This dilemma also highlights the inconsistency of increasing public 
investments (and subsidies) through foreign borrowing In the face of large public 
deficits and foreign debt. The foreign financing for new multi-purpose irrigation 
projects is a case in point. Such loans will add over US$2.2 billion or 20 percent 
to the foreign debt and most benefits will be captured by a relatively small number 
of larger farmers and land speculators. Another example is foreign borrowing to 
continually recapitalize the National Development Bank (BNF) with most of the 
benefits of subsidized credit accruing to more well-to-do farmers. 

Approximately three-fourths of the public sector budget is for current 
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expenses, most of which are wages and salaries (Cifra). The relatively large
number of public employees is a major drain on t B public treasury. Wage
increases, mandated by lew, have eroded the capacity of most agencies to purchase
other complernentary operating inputs, let alone increase capital Investments. The 
results are large numbers of public employees who are restricted from fully
carrying ou-z their prescribed functions, ensuing reduction of services and limited 
capita! investments. 

These grim realities suggest the need for two kinds of reforms in order to 
reduce public expenditures. First, the government should divest itself of 
businesses and activities that can be carried out by the private sector. These 
should be privatized and if no investors can be found should be eliminated as 
expeditiously as possible. Specific recommendations for public agencies serving
agriculture are set forth in Section IV below. Second, there should be a major
reduct .., in the number of public employees (perhaps as much as 20-25 percent on 
average) and a realignment of agencies and functions to assure efficiency. The
proposed reduc.tion in force should be carried out over several years to provide
opportunities for obtaining alternative employment. Also it should be accompanied
by a safety net to provide for basic necessities of the unemployed during the 
transition period.

The government also should maintain its efforts to improve the tax system
and enhance revenues. The prices of foss-)!! fuels, water and electricity should 
continue to be increased in order to eliminate subsidies to the rich and reduce
fiscal deficits and ensuing inflationary pressure. Fiscal policy should, however,
place much greater emphasis on reducing public expenditures and making the 
public sector more efficient. 

Continuation of the status quo will almost certainly assure hyperinflation and 
economic crisis within the next few years. Ecuador can not afford to continue large
and increasing subsidies to n uch of its public sector and various private group,;
Tf reforms in the provision ot government services are not initiated voluntarily

they will eventually be forced on 
tre economy with no time for orderly transition. 
This would almost certainly resu!t in substantial social upheaval and political 
stress.
 

Recommendations. (a) Allow market forces to establish interest rates for
borrowers and savers; and (b) Eliminate government Intervention in thE allocation 
of loan funds and the extent of services provided by financial intermediaries. 

RatLg1paJIB Allowing market forces to set inter-3st rates and reducing 
government Intervention in capital markets will preclude docapltalization of banks 
and other firancial companies through suosidized loans which confer windfall gains 
on borrowers. 3ubsid :.s to lrger farmers and other influential groups and the
tendency for concentration of loans among them will be eliminated. In turn, the 
public deficit and inflationary pressures will be reduced. Such policy changes will 
reduce capital flight, increase savings and investments, make credit more 
universally available and channel investments productiveinto more uses. 

Discussion: Succeeding governments have implemented a policy of
subsidized, controlled interest rates during most the last twoof decades. 
Moreover, real interest rates have been negative because of high inflition for 
almost all sectors of the economy during most of the 1980s. The situation nas
improved somewhat under the Borja administration w'th the falling Inflation rate 
nearing the increasing interest rates for public credit lines. The private sector 
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rate appears to be slightly positive in early 1990 although this depends on what 
rate of inflation the interest rate is compared to. 

Negative real interest rates have severely decapitalized public banks while 
privileged borrowers have received large windfall gains. Demand for public credit 
has greatly exceeded supply at the subsidized interest ratez, and credit has been 
allocated largely through political influence and other non-market mechanisms. The 
bulk of loans tend to be concentrated among more affluent borrowers and are often 
diverted to other uses outside agriculture, while small farmers seek financing in 
the informal credit market. Negative interest rates have led to a reduction of 
savings in Ecuador and loss of capital as savers have sought more viable 
alternatives in the world capital market. International lenders are beginning to ask 
for establishment of market interest rates as a prerequisite for further credit. 

Thus, the financial sector of Ecuador is on the horns of a dilemma; public 
financial institutions are being decapitalized, very little savings are being 
generated and foreign financing is increasingly difficult to obtain. Only a shift to 
market-determined interest rates for all public and private savings and loans and 
elimination of government intervention In credit and savings allocation will resolve 
the problem. 

Ecuador already has tested the water of less-restricted capital markets when 
it permitted the payment of market interest rates on certlicates of deposit during 
the mid-1980s. The response of savers was immediate and relatively large. This 
experience suggests that Ecuadorians will respond positively to establishing a 
market rate of interest and removing government constraints from the capital 
market. 

RecommendatLon: Shift to a unified, floating exchange rate for all foreign 
trade transactions. 

Rationale: A unified exchange rate, unencumbered by government 
intervention, is the principal mechanism by which Ecuador can ful' 9xplolt 
opportunities for economic growth inherent in expanding world mark The 
current system forces the government to constantly monitor and interve;,e In the 
market to assure that the 7 -,re is not overvalued or undervalued. To the extent 
the fixed rate is overvalur ncentives to invest in agriculture and tradeables are 
constrained. A unified rate will make domestic production generally more profitable 
for all exportable and importable goods and will especially help agriculture since 
the sector comprises largely tradeables. A unified exchange rate also will eliminate 
the subsidies inherent in non-market allocations of foreign exchange to special 
interest groups when the intervention rate becomes overvalued. 

.Licus2oi The policy of regular mini-devaluations and periodic macro
devaluations implemented by the Borja administration has resulted in an exchange 
rate that is only modestly overvalued and that does not vary substantially from the 
Ideal. This is a much more constructive policy than that of the 1970s and Is a 
stepping-stone to a sector--neutral, optimal policy. The maintenance of the fixed 
rate introduces the need for continual monitoring and devaluation by the 
government, since the market rate is constantly changing (generally increasing). 
The government has had to ,nake occasional macro-devaluations and to adjust the 
magnitude of the regular micro-devaluations, with subsequent mini-shocks to the 
economy, in order to maintain Ecu-.dor's competitive position is world markets. 

Shifting to a unified, market-determined exchange rate would eliminate the 
need for government monitoring and assure smooth adjustments to changing 
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economic conditions. It would eliminate subsidies to production of industrial and
other home goods and simultaneously increase the profitability of agriculture and
tradeables. It would improve opportunities nontraditional exports frem the
industrial and services sectors as well as from agriculture. Ecuador's competitive
position would enhanced world for allbe in markets exportable goods with
increased opportunities for economic growth. More rapid growth would contribute 
to employment generation and greater opportunities for the poor to share the fruits 
of economic progress. 

Ecuador also has had a positive experience with a market exchange rate. It
implemented a unified, floating exchange rate in August 1986; the rate was actually
maintained for several months at less than the free market rate that had prevailed
just prior to floating the exchange rate. Irresponsible monetary and fiscal policy
contributed to subsequent rapid devaluation, which resulted in reestablishment of 
an overvalued official exchange rate in March 1988. Critics have incorrectly blamed 
the rapid devaluation of the Sucre on the floating exchange rate, rather than on
expansionary fiscal and monetary policies in conjunction with the exogenous shrx;ks
from falling oil prices and the rupture of the petroleum pipeline. Agriculture, in 
the meantime, responded quickly and positively to improved incentives from the
unified exchange rate with some of the fastest growth rates in history among all
its subsectors. This experience suggests the shift to a free market exchange rate 
can be made with little negative impact or political stress, especially because tnie 
differential already is very small and the government continues to pursue
responsible monetary and fiscal policies. 

III. A Science Base fczr Acr-icuIltu re 

Establishment of a viable science base for agriculture is of equal importance
to shifting to an outward-oriented macroeconomic policy set as the two principal
foundations for future growth of the economy. These two major recommendations 
are synergistic and more rapid, sustained agricultural and economic development
is dependent on both being implemented. Establishment of the science base results
in the production of new technical knowledge. The outward-oriented macroeconomic 
policy matrix provides broad-based incentives for investing in agriculture,
including the production or importation of modern, Industrial inputs which 
complement and incorporate new technical knowledge. The new technical knowledge
and modern, industrial inputs substitute directly for limited land and natural 
resources and thus release the constraints to growth imposed by the resource 
endowment. 

There are four principal recommendations for strengthening the science base 
for agriculture: (a) make the National Institute of Agricultu;'al Research (It'.AP)
autonomous and greatly increase funding for INIAP through a debt-equity swap so
it can pay competitive salaries and assemble a masscritical of senior agricultural
scientists; (b) consolidate and streamline the disparate extension services of the 
Ministry of Agriculture (MAG) and related public sector entities; (c) strengthen
selected technical schools and universities with special emphasis on their research
capacity; and (d) integrate research, extension and education programs into a 
cohesive, national system with viable linkages back to farmers and forward to the
international science network. All of these recommendations focus on resolving the 
shortage of human capital, especially senior agricultural scientists and technicians,
which is the single most important limitation to a viable science base for 
agriculture. 
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Ib*ake Resarch- Auoomu a rnd Inrcrme Wtund ing 

.Recommendrii-datn: (a) Make INIAP an independent, fully autonomous 
organizatl.)n so it can pay competitive salaries, employ a critical mass of 
agricultural scientists and technicians and manage research more efficiently; and 
(b) Increase INIAP funding to 1.5 percent of agricultural GDP, the standard 
recommended by the World Bank, or about UIS$17.5 million, up from current levels 
of US$2.0 million, using a debt-equity swap to finance an endowment. 

Ra1ionae New technical knowledge and modern, industrial inputs are the 
foundation for more rapid and sustained Increases In agricultural production, 
productivity and Income. These modern, science-based inputs lead to Increased 
growth by augmenting the productivity of lmited land and other natura; resources 
that restrict development. In essence, improved technologies are substitutes for 
increasingly scarce natural resources: they reduce dependence on them and 
contribute to resource conservation. Generation of new technical knowledge Is 
seriously constrained by limited Investments in research and by institutional 
barriers which limit employment of a critica mass of agricultural scientists and 
technicians. Transition from a low-productivity, natural resource-based agriculture 
to a high-productivity, science-based agriculture thus will require greatly 
increased research capacity along with an appropriate macrosconomic policy matrix. 
INIAP is the principal agricuitural research agency in Ecurdor accounting for 85
90 per-cent of all such research, with universities accou iing for the balance. 
Thus, the recommendations for strengthening research fo' is on INIAP, given its 
dominate role in agricultural research; recommendations for. iniversity research are 
made below. 

Discu.sjj.j; Ecuadorian agriculture relies mainly on exploitation of natural 
resources and internal capital accumulations as production inputs. Consequently, 
agricultural produc:ivity is relatively low, even in comparison -to the average for 
South America and Ecuac;or's prcducts are less competitive in world markets. All 
agricultural I id is in production and there Is increasingly serious degradation of 
the environment, especially soil erosion and destruction of tropical forests and 
coastal resources. 

The extremely debilitated state of INIAP is the principal constraint to a 
stronger scienc.s base and wider utilization of modern technologies and production 
inputs in Ecuadorian agriculture. Low average levels of productivity are highly 
correlated with limited and declining investments in agricultural research. Ecuador 
invested only .19 percent of agricultural GDP in agricultural research via INIAP 
during 1987-1988 compared to .94 percent for 52 other developing couotriez and a 
recommended level of 1-2 percent. Ecuador's investments have decreased 
continualiy since 1975 when they were at an all-time-high of .85 percent of GDP. 

INIAP lost over one--third of its senior agricultural scientists between 1986 
and 1989. This was; partly due to precipitate decreases in its real budget. Also, 
the institute can not pay competitive salaries for its scientists because of 
restricticns in the civil service code which governs it. As a result, the quality and 
quantity of research has declined. Research efforts, which viere spread across far 
too many crops and programs even before the loss of senior scientists and budget 
cuts, are now seriously diluted. There is lack of focus and priority, linkages to the 
internatlonal science network are increasingly tenuous, researchers are more and 
more Isolated from extension workers and farmers and the loss oe scientists has 
accelerated. Agricultural research and INIAP are increasingly politicized with little 
semblance of the relatively healthy INIAP of the late 1960s. 

Two major reforms are needed. First, INIAP must be able to pay oompetitive 
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salaria6 for its staff, especially senior scientists. The salary constraint can be
resolved by removing INIAP from the purview of the civil service code and Its 
status as a public agency dependent on the Ministry of Agriculture. INIAP should
be reestablished as a fully autonomous entity, perhaps as a not-for-profit
oundation, capable of paying competitive salaries and establishing its own

personnel and administrative policies. Recommending autonomous administrative 
status for INIAP should not be viewed as a recommendation to privatize it. Indeed.
its functions are public in nature and it should be accountabie to the government.
This is because it is producing a public good which Yill not and canr not be
produced by private investors since they can not capture the benefits. INIAP's
role is social in nature but it can not fulfill its rnand:,te under current strictures 
on adjunct public agencies.

A second major reform, closely related to competitive salaries, is the need for 
g9eatly increased funding for research on a sustained basis. It is recommended
that Ecuador attempt to meet the mid-range of the recommended level or 1.5percent of agricultural This require the of beGDP. would that budget INIAP
increased to about US$17.5 million per year, LIp from the 1989 level of US$2.0 million 
or by 9 times. Again, because INIAP produces a public good It is dependent on 
government funding. Research will have to accorded a much greater priority and
funding shifted from other activities to meet this target.

One approach could focus on earmarked sources such as a modest tax on
imports and exports, or from petroleum revenues. A second approach would be to
divest of other public agencies and shift funds to INIAP. A preferred approach Is 
a debt for equity exchange, to be financed from funds that would be provided by
the government, World Bank, the International Monetary Fund (IMF) and other
donors. These funds would be used to purchase Ecuado-ian debt instruments as 
part of the proposal to reduce Ecuador's foreign debt that is currently under
consideration. Part of the proceeds then could be dedicated to financing
agricultural research. The latter approach may well be the best as wouldit assure
long-term viability of INIAP. The general approach should be to develop an
endowment for- INIAP that could assure its long-term survival. An endowment ofapproximately US$175 million would be needed produceto an annual budget of
US$17.5 million at current yields on dollar accounts. While this may seem very
large, it is less than one-tenth of the amount tiat wifl be sunk into much less
productive investments in multi-purpose irritation projects during 1988-1993. 

It is urgent that the government act quickly to incroase INIAP's funding and 
create conditions which permit it to employ and retain a critical mass of senior
agricultural scienti-" . The gestation period for producing viable new technical
knowledge is quite long--five to seven years at minimum. INIAP's research pipeline
is nearly empty because reduced fUnding and loss of scientists. This suggests that 
no sustained flow of technical knowledge will be available before 1996--98 at theearliest. If none is available then, the consequences for degradation of natural 
resources will be staggering. 

Careful attention must be given to modifying the mix of scientists In INIAP.
The institute needs to broaden it focus from production agriculture to include
transportation, marketing and processing. It also neads to expand its concern to
farm families and consumers. There Is an need tourget incorporate more
agricultural economists and livestock scientists. Also, INiAP needs to carefully
consider its role in natural resources, especially forestry and coastal resources.
The sciences that relate to managemont of natural resources are babicaily the same 
as those that support agriculture. Consequenty, INIAP should probably play a
much more important role in strengthening the science base for natural resources. 
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Con olidat Ec AainI Strv144 

EjLendation: Consolidate the extension services of the various sections 
of MAG and its adjunct agencies into a streamlined, focused agency with a clearly 
delineated philosophy. 

RionL% Improved diffusion of new technical knowledge, generated by 
INIAP, can greatly increase agricultural productivity and farm income. Extension 
efforts suffer from fragmented, duplicative, uncoordinated programs with different 
objectives and limited, tentative linkages to farmers and INIAP. Extension efforts 
also are constrained by the seriously deficient research capacity and most 
programs have little to offer farmers. A major reorganization of disparate, public 
extension programs into a unified, more compact agency with single objective and 
philosophy will result in important savings. A smaller, more focused extension 
service will be a much more efficient mechanism for interfacing with INIAP and 
transferring improved technologies to farmers. It also will link farmers much more 
closely to rescarchers and establish a two-way communication process between 
them. This, in turn, will allow research programs to focus much more tightly on the 
actual constraints facing production agriculture so that new technologies will have 
a much higher probability of being adopted. 

Discq- .9. Deficiencies in the technology transfer system also constrain 
agricultural productivity and progress -toward a science-based sector. While 
inadequate research is the major constraint, thc. large number of Independent, 
uncoordinated, extension efforts also are an important restriction to higher yields. 
One major prc.'olem is the demands placed on INIAP to interface with a large number 
of extension entities. Closely related to this Is the reality that several extension 
agents, perhaps from diffe.'ert entities, often serve one farmer, given their 
specialization in one produc'r- or problem area. Finally, there are practically no 
agricultural scieitists serving as extension specialists who can work closely with 
researchers on a peer basis and link researchers with extension agents and vice
versa.
 

Consolidation of public and private extension programs into a single, unified 
entity should incorporate all pLblic extension programs, Including those of adjunct 
agencies. The regional and cantonal organizatiors of MAG provide -the basis for 
structuring a streamlined extension service. All other extension--like programs In 
MAG, such as the Livestock Direct:orate, the Crops Directorate, Rural Development, 
Farmer Training, Animal Health and the five crop programs in; the Costa should be 
incorporated into the extension service. A!so, similar programs in adjunct agencies 
such as the Ecuadorian Institute of Water Resources (INERHI) and the Ecuadorian 
Institute of Agrarian Reform and Colonization (IERAC) should be transferred to the 
new consolidated extension service. 

Private se.ctor extension efforts should be required to be closely coordinated 
with the reorganized service in order to assure complete coverage and avoid 
duplication of effort. Consideration should be g'iven to consolidating all those 
programs into the public s,, 'tem that are largely phila'ithropic in nature, sponsored 
by private vo!untary organizations (PVOs) with a particular region or" product 
focus. This would facilitate managernent and coordInation and reduce demands on 
INIAP. Such consolidation might include grant funding by the PVOs to the 
consolidated extension service within thp aeeral objectives and scope of the 
extension program. Proliferation of efferis to ,erve very parochial interests should 
be avoided as they tend to divert rnanagemenl attention and personnel from main 
objectives and priorities. Other, private extension prcgrams sponsored by 
processing firms who make for,-,ztrd contracts for processing, e.g. barley, should 
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be encouraged to function independently, with only general o0ordination to 
eliminate duplication of effort. 

The reorganization of exitnsion programs should be closely coordinated with
the establishment of INIAP as an independent entity. The servicenew extension 
also should be endowed with authority to pay competitive salaries and more
efficiently manage technology transfer. This suggests that it may also need to be 
established as an independent entity, perhaps jointly with INIAP. 

The role of PROTECA will need to be modified to support the revitalized INIAP
and extension services. It should be redesigned consiltent with the above
recommendations and its budget reallocated. Perhaps part of the loan funds should 
be combined with those of other donors to purchase foreign debt for INIAP's 
endowment. 

The role of FUNDAGRO needs to be more clearly defined vis-h-vis INIAP and 
the extension services especially if INIAP is granted autonomy. FUNDAGRO is
serving as a fund-raising and financing mechanism for crop-specific research of
special interest to international donors in close coordination with INIAP. It also is 
helping to link rosearch, extension and education efforts; it has successfully done 
so for a few crops on a regional basis. Its Research-Extension Linkage Units 
(RELU's) which provide a cadre of extension specialists to link farmers and 
researchers are especially noteworthy. An optimal solution might be to ultimately
join INIAP and FUNDAGRO into a single, autonomous research entity. This , ouid
address INIAP's need for administrative autonomy, competitive salaries and would
provide a basis for improved funding. It would permit FUNDAGRO to extend its 
experience in fund-raising and in linking research, education and extension 
programs through its RELU's to the national level and in a much broader range of 
products than in its present limited program. 

Techn-jc,-r High Schccs 

Recgrnrndation ': (a) Consolidate the 39 faculties and resources of the 15 
universities with professional agricultural programs into four or five key regional
universities and greatly strengthen and improve their teaching and research 
programs arid linkages between university research and INIAP; (b' Reduce the 
number of technical high school programs in agriculture from the 272 that existed
in 1989 to about 20 and upgrade faculty and programs.

_R~qLP. Consolidation and concentration of resources of the agricultural
universities and technical high schools will greatly improve efficiency and quality.
The 39 professional degree programs In the 15 agricultural universities average
about 13 graduates (egresados) per year, while the 272 agriculture high schools 
only graduate about 7 students each year. These programs have an extremely high
cost per student and a relatively low quality of training, on average. Integrating 
resources Into fewer university and high school faculties can result in substanti ! 
savings and a fund for upgrading the quality of the degrees and their usefulness 
to agriculture and economic development. Two important uses of funds freed up
by consolidation will be to strengthen research at the universities and lInkagas to 
INIAP and to provide practical experience for both high school and university 
students. 

.i. §J2 .L: The human capital base for agriculture Is seriously deficient. 
Less 'than 4 percent of university students and only about 3 percent of high school
students study agriculture, a much smaller proportion than 'the importance of
agriculture in the economy. The quality of training Is relatively poor-, with heavy 
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emphasis on theory and little field and laboratory experience. Faculties are highly 
inbred, most professors do not have graduate degrees and most are employed part
time. Salaries for new graduates are relatively low and career opportunities are 
limited. -ociety has depreciated training in agriculture and manual arts generally 
while exe.:ting law, medicine and uconomics. The quality and quantity of human 
capital available for agriculture must be substantially improved and increased in 
order to shift to a science-based sector. 

Ecuador has substantially overinvested in too many agricultural schools and 
poorly-trained professors. Consolidation of higher and high school education for 
agi; ;uIture can obviously free up substantial resources that are now wasted on 
inefficient, duplicative programs. Fewer-, better quality schools and programs will 
simultaneously improve the quality of graduates and their value in the marketplace 
but will also help to trim public sector expenditures. 

The diagnosis and prescription for improving human capital formation for 
agriculture are much easier to make than implementing the proposed changes. The 
political consensus necessary to close schools and programs in cities throughout 
Ecuador will be difficult to attain given provincial vested interests and the 
autonomy of the universities. This very real dilemma will pervade attempts to 
rationalize societal investmenits riot only in education for agriculture but In all 
efforts to reduce govemrnment expenditures and waste. 

An alternative but higher cost set of recommendations, is proffered as an 
intermediate step: select four or five universities and 20 technical high scho_,!s and 
provide greatly increased funding to upgrade faculties and equipment and field 
experience. The university programs should emphasize research and linkages to 
INIAP and the international science network. The high school programs should 
concentrate on practical field experience and vocational programs as well as basic 
concepts. Funding for other schools should be frozen or even reduced under this 
option in order to induce their closing. 

Ecuador must eventually address the problems affecting Its entire educational 
system. The university system has failed to contribute much to economic growth 
and development. It is too large and generally characterized by archaic regulations 
and structures that offer little to a modern society. Primary and secondary 
education hold little value for many people and especially for rural primary 
students as evidenced by extremely high drop out rates. In this regard, a much 
more careful evaluation and analysis of primary and secondary education needs to 
be done. While no formal recommendations are made here, it Is highly likely that 
the curriculum for rural primary school children needs to be substantially modified. 
At the same time, greatly increased investments in research and a more efficient, 
streamlined extension service will make basic literacy and primary education more 
valuable to rural children. 

No recommendations have been made regarding higher technical education, 
due to limited information. There are an estimated 21 technical programs In 9 
universities and four other two-year technical institutes. These programs appear 
to suffer from the same problems as high school and university agricultural 
education. It is likely that they also should be consolidated with emphasis on 
building a few strong technical programs rather than attempt to maintain a much 
larger number of inefficient, low-quality programs. 

L ink Comone1t s of the S4 !aseHvE 

Recommendationsj (a) Integrate research, extension and education programs 
into a cohesive, national system; (b) Enhance two-way communication between 
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farmers arid the science base; arid (c)Strengthen ties to the international science 
network. 

PRtinaQl Research, extension and education programs must function aas 
systematic whole if the adoption of agricultural technologies by farmers is tonew 

be optimized. 
 Each element of the system carries out a unique role and generally
is administratively independent in producing its particular social good. But the
final products of the system--adoption of improved technical practices and higher
agricultural productivity--depenc: on close coordination and clearly articulated
linkages between the elements as well as tne efficient functioning of each element. 
The final product of the system also depends on viable two-way communication 
oetween iarmers, extension wu kurs ariu reseatchers. Finally, It depends on the
ability of te national system to access improved technologies in the international 
science network through continuing ties with sister institutions in other countries. 

Discussion: Ecuador's naveresearih, education and extension Institutions 
tended to work in relative isolation from each other, the farmers they are supposed
to serve and similar institutions outside Ecuador. It Is extremely important that 
the three main elements of the science base work in much closer coordination with 
each other and with farmers. Researchers need to collaborate closely with
extension specialists and selected farmers to identify and resolve the most serious
problems limiting increased productivity. Farmers need to learn what promising 
new technologies are being tested and make inputs to research design so it takes
into account their actual production constraints. They also need to participate in
field trials and demonstrations of newly released varieties and recommended 
c;ultural practices. Universities need to be much more directly incorporated into 
the research system and work more closely and collaboratively with INIAP and
exterision specialists. The extension programs need to assure that they are 
effectively communicating new technologies from INIAP and universities to farmers 
and farmers' problems back to researchers. 

One serious need is substantially more extension specialists. Such specialists
who are highly-trained scientists link researchers with andrank file extension 
agents. They should participate in setting research priorities, designing research 
and interpreting technical problems at the farm level. short, theyIn are 
experienced scientists who tie research, extension and farmers together.
Significantly more rescurces need to be devoted to establishing a cadre of
 
extension specialists & la the RELU's of FUNDAGRO. This could 
 be done by
developing a special unit in INIAP to assure this linkage is established and
 
maintained.
 

Another serious need is to work more closely with other institutions in the
international arena, especially research organizations. There is vubstantial body
of technical knowledge that Ecuador can import from the international network of
agricultural science. This reality is reflected in the higher average yields already
obtained in most neighboring countries. Accesslng the knowledge base behind 
these higher yields will require a conscious strategy to do so and scientists who 
can collaborate with colleagues in other countries on a continuing basis. It is not 
economic for Ecuador to carry out basic or applied research most ofeven much in 
Its principal agricultural products. Germplasm which incorporates improved genetic
material and many new cultural practices are available in the international science
network, usually as public goods. This new knowledge is not free, however. It can
be obtained only by regular interchanges with the institutions ana scientists that 
produced it. This requires financial resources and highly trained scientists who 
can work and communicate as peers with scientists in other countries. The ultimate 
utility of new technologies from the international science system also depends on 
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a strong research capability in Ecuador since most imported technologies will have 
to be adapted to local conditions. Agricultural technologies are highly location 
specific and it often requires three to five years of applied and adaptive research 
to attain the yields realized in the place of origin. The cost of accessing the new 
technologies and adapting them are generally much lower, however, than the costs 
of basic research that produced the new technology. 

IV. 	 A Market-Based, Private AgriculturalI 
E c> rn cm y 

The third set of recommendations focuses on the establishment of market 
pricing for agricultural products and a reduced and modified role for the state. 
These recommendations are complementary to those In Sections II and III. Market 
prices for all agricu!tural products and factors will induce public sector 
investments in the science base to be focused on highest priority needs of private 
producers and consumers. Prices that reflect actual supply and demand conditions 
will provide incentives to farmers to adopt new technologies that release the most 
serious constraints to growth and to produce the mix and level of products 
consistent with consumers' wants. An outward-oriented macroeconomic policy 
matrix will provide much greater incentives to invest In agriculture, directly 
complement market pricing and allocation of agricultural products and factors, and 
make public investments in the science base more profitable. 

This section offers three recommendations for Improving the market economy 
in agriculture: (a) divestiture of most public businesses and some agencies serving 
agriculture; (b) elimination of the few remaining price controls cn agricultural 
products at the consumer 'evel and elimination or modification of those at the 
producer level; and (c) increased government services in grades, standards and 
market information. These recommendations, if Implemented, will allow the economy 
to function more efficiently and will assure the highest rates of return possible to 
public investments In Improvements to the land and the science base. They also 
will result in reduced public expenditures and a modified role for government which 
will contribute to greater agricultural production and productivity. 

Divbt f-rcom Public Bukinoa.a mae akrind AB9.*Draoi3b 

Recommendation: (a) The government should divest Itself of public 
businesses that compete with the private agricultural sector or substantially modify 
their role. The government should sell, liquidate or significantly reorganize: the 
National Company for Basic Products (ENPROVIT), the National Agricultural Storage 
and Marketing Company (ENAC), BNF, the National Finance Company (CFN); the 
National Semen Company (ENDES), the Ecuadorian Fertilizer Company (FERTISA), 
the National Program for Agricultural Mechanization (PRONAMEC) and the National 
Fertilizer Factory (FAB). 

RatioD.l[; The private sector can provide all the services that are currently 
being proffered ty the above named agencies (except for ENAC) and can do so more 
efficiently. These public businesses and agencies compete directly with the private 
sector. They enjoy an unfair advantage as all have suffered losses in the last few 
years which have been covered by large, recurring government subsidies to keep 
them solvent and operating. Sale of these firms to the private sector or their 
reorganization or liquidation will reduce government expenditures and deficits and 
lessen inflationary pressure in the economy. Such changes also will eliminate 
subsidies which accrue to favored clients because of below-market prices with all 
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the attendant problems of non-market rationing.
 
ssion!- The public agricultural sector, along 
with the rest of the publicsector, needs to eliminate wasteful programs in order to free up resources forhigher priority activities that can only be carried out publicly. The private sector

already is providing the same services the entitiesas 	 recommended for sale,excepting for ENAC. Private firms can be expected to cover the demand previously
serviced by them but more efficiently. ENAC, a public agency attempts to stabilize
and maintain producer prices for three commodities through buying, storage andselling operations, also has sustained large losses and competes with the private
sector in storage services. The storage services of ENAC could easily be sold andche agen,;y left to help stabilize prices through the price support programs (see
oelow). 

rhe government should offer the recommended public businesses for sale, or
otherwise transfer them to the private sector so they no longer require government
funding and subsidies. If no acceptable offers are received or mechanisms devisedfor divestiturA, the particular entity should be eliminated and Its assets sold or
reassignied to other high priority public sector programs.


Some public businesses such as EMSEMILLAS may carry out 
some functions
which can only be done publicly, although they also are involved in some private
sector activities. ENSEMILLAS should be reorganized to assure that it focuses
solely on providing on!y public goods. Its main function is to sell certified seedproduced by private growers based mainly on INIAP's foundation seed. If privateinvestors are unwilling to compete in the same crop lines then that certified seed
,qill have to be produced publicly. in public entities such as EMSEMILLAS,
emphasis should be on increasing operating efficiency and privatizing components
)f the 	business when feasible.
 

Privatizatiori of the BNF and CFN 
 is easily justified in the context of market
determined interest rates. Under such a policy the principal role of governmentwould be to assure compliance with safe financial practices and the solvency ofrinancial intermediaries. Fiat allocations of credit would disappear as would thellocations of credit to favored sectors and groups through non-market mechanisms.
internal savings would increase substantially at market interest rates. 

ENPROVIT could possibly serve as a mechanism for distributing basic foodsand related products to the poor as part of a targeted welfare program. Since
such a program is need-d to help the poor, careful consideration should be given
to whether ENPROVIT could contribute to this. If so, it should be transferred to
the Ministry of Social Welfare and divest of its supermarkets and stores that serve
mainly middle income people. A welfare-oriented ENPROVIT would operate at a loss 
by the very nature of its function. 

L~be~tePr-iem fP- heF~w JR4m3ririgConrtrol led Prodctm 

Recomepdgations: (a) The government should establish market prices at the consumer level for ail agricultural products that still are subject to control; and
(b) producer prices should be freed for all products, except rice, hard corn, the
oilseeds and sugar which should be permitted to trade freely within a price band
,elative to world price trends. 

RAtio.alei Removing consumer price ceilings on the few remaining products
stil: subject to control would tend to encourage use of more modern technologies,improve product quality, increase production and eventually exercise downward 
pressure on prices. It also would eliminate subsidies to more Influential consumers 
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who tend to capture most of the benefits of controlled prices through non-market 
allocations. Removing producer floor prices will eliminate subsidies and also 
encourage improvements in technology and production. Tying prices of the cereals, 
oilseeds and sugar to the world price, in a price band or a reference price, 
addresses problems of market lailure in some commodities and the need for greater 
price stability in others. Most agricultural products are produced and traded in 
a free market setting and supply is regular with no evidence of secular price 
increases beyond the level of inflation, excepting in years of extreme weather. 
Criticism that prices are too high tends to focus on those products whose prices 
are controlled. 

iscussion: Maintenance of controlled consumer prices usually results in 
excess demand since such prices are almost always set below market prices. The 
available supply is rationed to consumers through various non-market mechanisms. 
Those with the most influence are able to purchase at the official price where 
personal or political connections or bribes are the basis for allocation. Poorer 
consumers with little influence end up facing shortages or inferior quality at the 
official price, or are forced to purchase at higher" market prices in the black 
markets, which are ccntrolled and exploited by those with Influence to buy at 
official prices. Thus, the benefits of the low, fixed prices are captured mainly by 
the more affluent and the poor benefit very little from policies that are intended 
to help them. Retail markets for food products are highly competitive with large 
numbers of buyers and sellers; consequently public-sector interventions are not 
only unnecessary but disruptive at the retail level. 

Price support programs result in excess supply or demand at the producer 
level depending on where the price support is fixed in relation to the market price 
(border prices). The case of excess demand is the same as that described above 
with influential middlemen gaining access at the below-market price and with large 
clandestine expois by producers and processors to neighboring countries. When 
the floor price is set above the market price, large government expenditures are 
needed for ENAC to purchase the crop, which usually must be sold at a loss. 
Subsidies tend to be concentrated among the larger producers since they are able 
to influence ENAC to purchase their production at the official price. The official 
floor price is almost always set on the basis of the coct of production, plus a 
normal return on investments and is raised each year after successful lobbying by 
larger farmers. It has become a system for guaranteeing returns especially In rice, 
soybeans and corn and needs to be eliminated for most crops and modified for the 
cereals and oilseeds. 

A price band set with reference to medium term world price trends Is 
recommended for rice and hard corn to moderate seasonal and annual price 
fluctuations in these key commodities. The price-band approach allows market 
participants to freely buy and se!l at whatever market clearing price results. 
However, "rules of the game" are set so that this equilibrium price will generally 
lie within the price band. Two mechanisms are available to achieve this result. 
Government purchases at the price floor (when market prices fall below it) and 
sales at the price ceiling (when market prices rise above it) will be necessary if the 
band is to be closely enforced. Nevertheless, cost and efficiency consiat:Ations of 
government buying and selling operat~ons require that free market exports and 
imports in combination with variable levies be used at least as a complementary 
measure. Imports would be subsidized If the import price were above the ceiling 
price and taxed if the import price were below the ceiling. Likewise, exports would 
be subsidized if the world price were below the floor price and taxed if the world 
price were above the floor. Under this mechanism, importers would always pay the 
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ceiling price and exporters would always receive the floor price. It is important
that the price band be fixed relative to the world price, so that over the medium 
to long run, net costs would be small. Even so, large government expenditures in 
certain years must be expected. As the import/export process becomes more 
efficient over time, greater and greater reliance could be placed on trade relative 
to government purchases and sales. 

Significant market concentration at the processing level in the sugar and
oilseed markets requires that these processors be exposed to world market 
competition. All quantitative restrictions on foreign trade should be eliminated for 
raw products (sugarcane and soybeans), intermediate products (unrefined sugar,
unrefined oil and soybean meal) and final products (refined sugar and oil). Over 
time, the access to alternative markets that this policy gives to retailers and 
farmers would negate the market power that processors currently enjoy.

If the government desires to stabilize the prices of soybeans and soybean
by-products, then reference prices tied to medium term, world market price trends 
must be set at the factory door for both raw and final products. The system would 
closely resemble that described for rice and hard corn, with the exception that the 
reference price for the final processed oil products should be enforced solely
through a free-trade, variable-levy system. Any reference price for soybeans
would have to be supported government price support program via purchases and 
sales. 

E n prc>ve Goveariment 1ark t Servic .es 

Recommendationsq: (a) Update and improve, in consultation with wholesalersand retailers, the regulations concerning quality standards, grades, weights and 
measures; (b) Increase funding support for and improve the policing of market 
regulations; and (c) strengthen and expand provision of market information 
including market news service for prices, outlook and situation reports for crops 
and livestock, and agroclimatic data. 

Ationale: The government has an extremely important role 'n assuring that
producers and consumers have sufficient information In order for markets to 
function efficiently. The government also must establish and enforce regulations
to assure that quality products and of full measures or weights, are available at
each level in the marketing system. Inadequate information about market conditions 
can and does lead to market fa1lure. Limited distribution of Information about
supply and demand conditions permits those with access to the information to 
exploit other producers and consumers to their advantage. Failure to establish and
enforce grades and standards leads to short weights, poor quality, adulteration,
contamination and mixing of grades. The government can assure that markets 
function efficiently by distributing market Information widely and by estoblishing
and policing grades and standards. ThG emphasis should be improving theon 
efficiency of markets and assuring delivery of wholesome products at full measure 
and weight. 

Q . n: The government in Ecuador has attempted to control rather thanregulate the activities of private traders in the agrizultural economy. This has 
derived mainly from poiitical pressure from urban areas to maintain low food prices
and the general stigma that is associated with the socially der.'rated middleman. 
Governmgnt control of markets has resulted in increased risks and costs to the
private sector and has slowed agricultural growth and development.

There has been substantial pros .. ss in establishing standard weithts and 
measures. Also descriptive criteria for quality standards are beginning to emerge, 
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although grading and pricing by quality is rnot very widespread. However, 
compliance with existing regulations is sporadic and limited. There are several 

areas of major concern, including lack of nanitation in food processing, fraudulent 
labeling, short weights and measures, pesticide and other carcinogenic 
contamination and product adulteration. Principal problems are lack of funds to 

adequately police the regulations, more rigorous policing of price laws which 
government, and 	 thereinforces fears of private traders about the role of 

possibility that the set of market regulations is out-of-date or overly ambitious. 

The poor quality of statistics about production agriculture is well known. 

Several different agencies each collect data which are incomplete and often 
information for sound policyinconsistent. The result is insufficient data and 

making by the government or informed production and marketing decisions in the 

private sector. The absence of widespread information on expected supply and 

demand conditions and prices has permitted those with access to such data to 

corner and distort markets and make abnormally large profits. It is critical that 

the government improve the cu!1ection, analysis and diffusion of market-related 

data. Major emphasis should be given to a market news service with regular 

.publication and diffusion of price information, situation and outlook reports and 

agroclimatic data. Such efforts have been Initiated in MAG with support from the 

U.S. Agency for International Development (USAID) under its Agricultural Sector 

Reorientation Project but need to be expanded and improved. 

V. 	 Better Management and Coservation
 
cf Nat uiral Reso u r-ces
 

The two most important recommendations for conserving natural resources 

been made. The establishment and strengthening of a science basealready have 
for agriculture and shifting to an outward-oriented macroeconomic policy matrix 

together will permit modern, Industrial inputs to be substituted directly for limited 

land and scarce natural resources and reduce pressure on them. These two 
mitigate Increased demand (from growing population and higherrecommendations 

incomes) for using natural resources in agrlcultural production by providing a 

substitute set cf mot e productive inputs. Ergc, the recommendations to: (a) shift 
policy set, and (b) concomitantly greatlyto an outward-oriented macroeconomic 

increase Investments in the science base for agriculture, also are the two main 
conserve natural resources.elements of a broader policy set to help 

The recommendations made in this Section directly corr-plement these two key 

recommendations. The complemental , recommendations focus on creating and 

improving incentives for private resource conservation. Three recommendations are 

made: (a) modification of tenurlal arrangements with Incentives for private 

conservation of natural resources; (b) improvement in the science base for natural 

resources as a way to increase productivity and better management; and (c) and 

consolidation and strengthening of management of natural resources. Natural 
global interestresource conservation, especially of tropical forests, is a topic of 

in 1990. Ecuador, because of its extensive tropical forests with their u'ique areas 

of biological diversity is at the center of international concern about deforestation. 
in Ecuador focus on improvedThe policy prescriptions that are usually proffered 

management through the establishment of reserves, buffer zones and better 

policing as the basis for protecting and conserving renewable natural resources 

and enforcing publ!; property rights. Improved management, by itself, will fail 

since it does not address the principal causes of resource degradation--increased 

demand for natural resources as inputs for agricultural production. It clearly is, 
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however, a necessary complement to the other key elements of a policy set to 
conserve natural resources. 

Reconmendations: (a) Modify private tenurial arrangements for exploiting
publicly-owned natural resources so that conservation is encouraged, e.g. ,y not
requiring clearing of tropical for-asts as a basis for obtaining a title; and (b)Establish private property publicrigts to resources that are being exploited in 
common in order to encourage conservation. 

RtLtonale: Private tenure rights to public resources can be designed so thatprivate exploitation of resourcesnatural coincides with public interests. The
government is unable to enforce the public property rights which it holds in muchof Ecuador's nitural resources; indeed the economic, social and po!itical costs ofsuch an effort are prohibitive. This is evidenced by the fact that it has given
some restricted property rights to private users of these public resources and thatother important resources are widely and generally exploited in common. 
Unfortunately, private property rights in publicly-owned natural resources areusually structured sc as to encourage resource degradation rather than
conservation. Requirements to clear half of a oarcel of forest land or to construct
shrimp ponds in a mangrove swamp as a basis for obtaining legal title are cases inpoint. Modifying these requirements could induce management of private parcels
of forest land and mang,-oves for their natural products. Granting property rights
undur similar conditions for of resources areuse public that being exploited in 
,;ommon also can result in improved conservation. 

Discussion: There are se, aral examples of private property rights beinggrated to publicly-owned natural resources. The National Institute of Colonization
(IERAC) grants title to colonists of oew land, only if they clear the timber from halfthe land and plant crops or pasture. Ecuadorian law requires the destruction ofMangrove swamps in order to issue a use permit for shrimp farming. Once a permit

is issued, shrimp ponds must be constructed in order to obtain title; as 
a result anestimated one-fourth of Ecuadors mangroves have been destroyed which has
reduced the wild shrimp population.

Forest resources and mangro.'e swamps also tend to be exploited In common,
with rapid degradation of the resources a! each private user attempts to claim amaximum share of the "free" products obtainable from the resources. This behavior
has resulted in increasing destruct on of tropical forests with high-grading of themost valuable species. It also has damaged the ecosystems of the remaining 
mangrove swamps.

A ban on timber concessions, intended to conserve forests, has led to greaterrates of settlement and logging by colonists. An export prohibition on logs,
intended to enhance domestic wood production, has caused low prices through
oligopsony purchasing by a few dominant firms, which reduces incentives for
private agro-forestry and resource conservation. 

Modification of private property rights is recommended as a partial basis forimproving natural resource conservation and management. The case for forest
lands is clear. Requirements for clearing the land as a basis for obtaining a titleThould be eliminated and incentives provided to operate the parcet in forestry
production or natural forest products iather than in agriculture. I"ne size of the
parcel may aiso need to be increased. Settlement of the Oriente and tne Northwest
is going to proceed rapidly throughout the 1990s; modifying private tenure
arrangements in areas where colonization is now allowed can lead to conservation 
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of natural resources. 
Granting private or community-level tenure rights to natural resources that 

are under heavy common property use should be carefully considered as 8 basis 
for enhancing resource conservation. The government should consider extending 
the colonization zones more broadly but shift emphasis to agro-forestry and 
harvest of natural forest products. Leasing exploitation rights via auctions to 
private firms for logging and other purpcses is another recommended mechanism. 
All of these approaches would eliminate destructive, cc.-on use of t!e resource, 
since holders of private rights would tend to protect and enforce them against 
intruders. 

Changes ir macroeconomic and pricing policies suggested above will be 
necessary along with improved tenure arrangements in order to assure profitability 
of forestry production. Trade policies that limit prices of natural rescurces such 
as the log export ban should be eliminated. Higher prices in export markets will 
provide incentives and income for conserving the resource base if there are 
appropriate tenurial arrangements. 

Recommending increased private property rights is not a call for a laissez
faire assault on Ecuador's natural resources. There will clearly need to be public 
constrains and limits on the nature of private property rights. The design of 
optimal policies will require a careful weighing of the cost and benefits vis-A-vis 
the existing situation. The government, however, should begin to explore how 
private interests can be harnessed to contribute to conservation of natural 

resources and should endow individuals and firms with such rights when it is in 
the public interest. This will require a change of mentality from the perspective 
that natural resources belong to the state and that private exploitation should be 
limited. As noted above Ecuador can not afford the costs of enforcing its public 
property rights; an alternative strategy is urgently needed. 

Str tn4n tho ScBiad B e for Nc.tuarl R*souXoM 

Recommenation: Increase investments in science capacity to undergird 
improved management of Ecuador's renewable natural resources, with special 

emphasis on tropical forest,, and coaatal resources, in close coordination with 
selected universities, foreign research agencies, the National Forestry Directorate 
(DINAF) and INIAP. 

Rationale; Just as in agriculture, natural resources suffer from a grossly 
inadequate science base. Knowledge and understanding about natural resources 
from the physical, biological and socia, sciences is extremely limited. The limited 

knowledge base constrains more efficient management and use of natural resources. 
For example, very little is known about the potential uses of a large number of 

species which are unique to Ecuador and in danger of extinction. A careful, 

sustained program of research on native species might well identify a superstar 

that could easily replace petroleum in economic importance. Unfortunately, many 

species nave already become extinct and more will follow even if optimal policies 

and programs were immediately implemented. Research also is needed to 

understand how tropical forests and coastal resources can be managed for multiple 

purposez including tourism, agro-forestry, mariculture and harvesting of native 

species. The potential returns to sociai investments in such research are large and 
highiy complementary to agricultural research. 

Discussi2i; There are only limited and sporadic efforts to research the 

constraints to improved management and utilization of natural resources. Research 

efforts in forestry are quite limited being carried out by DINAF in collaboration 
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witn several national institutions and international research agencies. A limited 
research program also is being carried out on coastal resources under auspices of 
the Polytechnic University of the Coast (ESPOL) with foreign assistance. While the 
status of the science base for natural resources has not been analyzed in detail as 
part of this study it appears to suffer from many of the same deficiencies as does 
the agricultural science base. The most serious constraints appear to be limited 
hu,.ian capital; ineffective, uncoordinated institutions and programs; inadequate 
salaries; and insufficient funding. 

The sciences supporting natural resources and agriculture are basically the 
same which suggests that a strengthened agricultural science base could address 
most natural resource issues. It is recommended that INIAP's mandate be 
broadened to include forestry research with special emphasis on management and 
conservation of Ecuador's tropical forests. The DINAF-led program of forestry
research could be incorporated as a separate division Into the autonomous INIAP 
recommended aboe. It is also recommended that research on coastal resources be 
greatly expanded and include domestic production of aquatic species. A universit, 
such as ESP'', should be selected to lead research on coastal resources with 
increased public funding and reforms along the lines suggested for INIAP. Finally, 
a special research program on native species and their niche in fragile ecologies
and ecosystems of the tropical forests should be mounted, perhaps in a well-known 
faculty of biology at a key university, such the Catholic University at Quito. Such 
research also would need increased funding and institutional reforms to assure a 
minimum critical mass of scientists and technicians. 

1ImpZ:C%rov t 51nag'menSysemsl
 

Recommendation: Consolidate and improve the management of natural 
resources, with a more coordinated, integrated program, consistent with the 
recommendations made above. 

Rationale: Ecuador needs to sharply focus and improve its efforts to manage
its environment and natural resources, since there is a tendency to disparate,
sporadic efforts. The philosophy of natural resource management needs to be 
expanded beyond establishment of reserves and policing of public property rights 
to incorporate private property rights as a mechanism for resource management and 
conservation. It also needs to incorporate a science base and flows of improved
knowledge for natural resources. The tendency to expand public sector agencies
with overlapping jurisdictions should be avoided. Such duplication of effort 
contributes to deficits and inflation and results in largely ineffective and often 
contradictory programs. 

Discussion: "he MAG and the Ministry of Energy and Mines (HEM) both 
announced the creation of natural resource divisions in early 1990. There are a 
variety of other public and private agencies and foundations that are concerned 
with or involved in the management of natLu-al resources. While this study has not 
examined the institutional structure for natural resource management in detail,
there are a number of involved entities with little coordination, no clear mandate 
or philosophy and overlapping jurisdictions. 

The natural resources sector clearly is suffering from lack of focused 
leadership, weak institutions and inappropriate policies. It dppear. to be concerned 
primarily with ineffective reforestatio'i programs, enforcement of public property
rights and management issues. It would be a grave mistake for Ecuador and the 
donor community to emphasize such a myopic focus, while the science base for 
agriculture continues Its precipitate decline and while the macroeconomic policy 
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matrix is focused on internal growth and subsidy of industry and urban people. 
Improved management of natural resources is a nEicessary but not a sufficient 
condition for assuring resource conservation. Even a broader definition of 
resource management to include private property right- and an integrated science 
base for natural resources Is not enough. The causes of pressure on natural 
resources from agriculture--a seriously deficient science base and discriminatory 
macroeconomic policies--are the principal problems to be addressed if destruction 
of tropical forests and coastal resources is to be avoided. 

VI. Reliable A9ricuItural :a and 
A r iyticel Capacity 

The data base serving agriculture must be substantially improved and 
updated and analytical capacity enhanced as another fundamental basis for more 
rapid agricultural development. Government policies and programs will be no better 
than the data and analyses which undergird them. Private decisions based on 
erroneous conceptions will tend to reduce production, productivity and profitability 
.relative to those made with more accurate information. Three principal 
recommendations are sug,ested: (a) carry out an agricultural census as quickly as 
feasible; (b) improve data collection and management; and (c) continue to enha !!-a 
analytical capacity for poicy analyses and data development and management. 

Recommndti n. Ecuador should take an agricultural census as soon as 
possi bIe. 

.tionale: The set of global data about agriculture and rural people is 
completely out of date. The last agricultural census was done in 1974 and the last 
rural household surveys in the late 1970s. Almost nothing can be inferred from 
current data about rural poverty, land tenure, privyrte irrigation, factor use, 
employment and a continuing long list of various social and economin characteristics 
of agriculture and rural people. Most policy pre ;riptions have had to rely on 
small samples, with their well-known statistical dangers, or on data 16 years old. 
A comprehensive, well designed agricultural census is an Indispensable part of the 
foundation for more rapid agricultural growth during the 199e3. Ideally, it needs 
to be available for public distribution by the change of government in 1992 
although none is now planned. 

piscussion: Careful and immediate attention should be given to planning an 
agricultural census. The MAG and the National Institute of Statistics and Census 
(INEC) should form a task force to design the basic parameters of the proposed 
census including its scope and budget. While there is some urgency to making the 
census, sufficient time and effort should be devoted to planning to assure the 
quality of the project. Technical assistance may be needed, especially during the 
planning and design stage, and external finarcial support for taking the census 
and publishing it. 

Reommendation: Continue and expand efforts to r.';tionalize the collection 
and publication of data on area, yields, production and market prices and sales. 

Racnae: Reliable, accurate data on production agriculture are the principal 
bases for situation and outlook and market news reports. These reports and the 
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underlying data, produced publicly, are of critical importance for private sector 
decision-makers. There are several sources which report data on global 
agricultUral production which are inconsistent and contradictory. Crop andlivestock production statistics after 1986 are based on area sample frames and are 
not strictly comparable to 1985 and earlier data. Preliminary estimates of 
production made by MAG usually vary substantially from those reported later by
thm National System of Agricultural Statistics (SEAN). Date traditionally were 
recorded, analyzed and reported in a system tliat utilized clerks and hand 
calculators. A modern data system based on computers still ic baning i,,plementcd
in 1990, with significant components still not in place. Continued and increased 
efforts are neeu,.d to make the transition to a computer--based storage and retrieval 
system founded on reliable statistical samples. The entire historical data series 
also needs to be rationalized so it is internally consistent. 

Discussion: A modern computer center has been installed in the MAY. for 
supporting collection, analysis and dissemination of data on agricultural production
and marketing, with support from USAID. While the center is largely in place and 
functioning most of the data systems still are being dFveloped. The task is 
relatively complex and involves a number" of inter-institutional arrangements 
especially between SEAN and MAG. 

The improved data system has begun to produce regular market news 
reports, which are almost exclusively constituted of price, sales and meteorological
data. It also is producing some production data but is 'far from being functional. 
Operational prcblems and continually changing leadership threaten the continuation 
uf market news reports, which were susponded in January 1990. Also, technical 
assistance for data development has not t er available since May 1989. 

Continued development of the capacity to collect, store, reirieve and publish
data on 
capacity 

agricultural 
to analyze 

production and marketcing are of highest priority. 
the data must be improved as recommended below. 

Also, 
The 

government needs to give high priority to these endeavors. 

Develop~ An-aly-tical C Ipa i ty 

Recommendations: (a) Enhance and develop the capacity of the Agricultural
Policy Institute (IDEA) to do macroeconomic policy analyses and link the public and
private sectors in policy dialogue, and (b) Continue to strengthen and 
institutionalize the capacity of NAG's Policy Analyst'z Unit (PAU) with emphasis on 
situation and outlook reports and microeconomic policy studies. 

RatiQnale: Careful policy analyses, based on reliable data, which clearly set
forth the costs and benefits of alternative poiicies and programs, are of vital 
importance for optimal public and private decisions and agricultural growth. The 
capacity for agricultural policy analysis in Ecuador is very limited. There are only 
a few agrcultural economists in the country, with no critical mass in any
institution. The limited capacity in the PAU and IDEA, developed with financial and 
technical assistance from USAID, needs to be nurtured and strengthened. These 
entities both are contributing to policy analysis and formulation but still are in 
very formative stages. More resources should be devoted to Improving these each 
of these agencies with several senior agricuitural economists and sustained funding
for operations being the critical constraints. 

iLicjIs rL The PALl and IDEA should work in close collaboration but with 
a clear division of labor between them. The PAU should provide the bulk of policy
analysis for the formulation of sectoral policies. IDEA should concentrate on the 
role of a.1riculture and natura' resources in economic development and help analyze 
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and formulate macroeconomic policies vis-A-vis agriculture. IDEA shoud develop 
a critical mass of senior agricultural economists who would constitute the first such 
disciplinary group in the country. The PAU will need more limited agricultural 
economics capacity at the senior level but the two groups should work closely to 
establish a common professional relationship. 

The government should support the develooment and strengthening of both 
the PAU and IDEA. The PAU has already proven its utility to NAG through a series 
of excellent policy studies which have helped to guide policy formulation. IDEA has 
also sponsored a series of policy studies and public seminars on a variety of topics 
ranging from the environment to price policy to the role of agriculture in Ecuadr,-' 
economic growth. It also has worked very closely with the PAU and other p&rts of 
MAG on the development of rolicy recom,nendations for consideration by tho 
Economic Front (Frente Ecorrnico). This proven track record suggests that 
enhanced capacity in these two agencies can contribute substantially to more rapid, 
sustained agricultural growth. 

VII.. Slower" Pcpuaticn Grcwth 

Ecuador's population is proj'..cted to grow rapidly during the 1990s with a 
burgeoning labor force Rnd increasing pressure on natural resources and social 
services. Reducirg the rate of population growth will amplify the effects of more 
rapid economic zlowth, reduce ecologic stress and lead to greater im-ovements, 
on average, in individual well-being. Thus, the general recommendation made in 
this section is interrelated with and directiy complements those made above for 
fomenting agricultural growth and overall economic development. Reducing the rate 
of population growth is an important objective of the set of policies needed for 
more rapid And equitable economic development. 

Rec nZeej.Dctions (a? Develop a more specific government policy for reducing 
the rate of population growth; arid (b) Provide more focused Instrumentqtion of the 
policy with greater public financial support for private entities engaged In 
educational programs and family planning services. 

Ration.LI Rapid growth of the population during the next decade will erode 
the results of faster economic growth from Implementing the :et of recommendations 
made aLive. The effects of a rapidly growing population are Illustrated by the 
experience of the 1980s. Per capita GDP fell because of relatively low rates of 
growth in economic activity, along with relatively high r ites of population growth. 
The cconomy grew at 2.0 percent between 1980-1986 while population grew at 2.9 
percent, for an average decrease in per capita GDP of ..percent. If population had 
grown at less than 2.U percent, there would have boan a modest incraase in per 
capita GDP, notwithstanding the relatively low rate of economic growth. This simple 
comparison shows how a burgeoning population stresses the economy and dilutes 
economic growth. It also suggests the need for a more fccused and explicit public 
policy and program for limiting population growth. 

_Q The a rapidly growing population are inrn: effects of apparent 
almost every aspect of Ecuadorian life. Urban centers are increasingly unable to 
meet the demands for potable water, electricity, fuel, roads, health care and 
schools. Housing is poor and supply will not catch up with demand for decades. 
The poverty index is relatively high with an estimated 20 percent of the population 
unable to afford a minimum diet, let alone other basic necessities. There is a 
serious nutrition problem, especially among poor children and their mothers, in part 
Jue to health care and feeding practices. Degradation of tropical forests and 
coastal resources is proceeding apace, especially in the Oriente which has the 
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highest population growth rates in the country from colonization of virgin lands. 
The labor force is increasing by 118,000 per year in 1990 compared to only 83,000
in 1982 and will explode to 153,000 by the year 2000. Most new entrants in 1990 are 
forced into self-employment the low-skill services sectorin as few new jobs are 
being createc in the near-stagnant economy. 

Ecuador had no formal population policy until late 1987. The policy was 
developed under the leadership of the National Development Council (CONADE) and 
was focused broadly to include such concerns as family planning, mortality and 
health care, protection of the family, incorporation of women into the economy,
nutrition and employment. CONADE subsequently developed a national population
plan in I988 which included a specific focus on family planning. The National 
Development Plan for 1989-1992 weakened the family planning and birth control 
objectives of the population plan (and the previous development plan) by making
them more nebulous and general.

There are several family planning programs In Ecuador with most being
s'i-ported by private agencies, one by the Ministry of Pub!ic Health (MSP) and a 
second, much smaller program, by the Ecuadorian Social Security Institute (IESS).
Various donors have provided technical and financial assistance in this area with 
the USAII) being the principal foreign donor. These prograns have been relatively
successful, with a significant increase in the ratf, of contraceptive use. An internal 
USAID projection indicates that if use of contrawfeptives Increetses at the same rate 
during this decade as during t!. 1980s, the population growth rate could fall to 
near 2.0 percent by the year 2000, instead of being at the official projections of 2.5 
percent.
 

A reduction of the population growth rate from 2.5 to 2.0 percent would
 
substantially increase 
per capita GDP and reduce pressure on natural resources 
and the economrny, ceteris paribus. It Is important that the government provide
greater leadership and resources for addressing the problem of too-high population
growth rates. The thoughtful population policy and plan developed during 1987
1968 are valuable bases for structuring an action program. Failure to act 
expeditiously In this area can undo much of the progress realized from the other 
important policy and changes already place or, that beprogram in can expected

from implementing the recommendations made above. The positive experiences of
 
the 1980s and the population control programs currently in place suggest that a 
low-key but concerted government effort could result in a substantial reduction 
in popu:'tion growth. 

V111'. PotcA y Changie4s mric Povevrty 

One major, often-expressed political concern about implementing the changes
in macroeconomic and sectoral polic'is recommended in this chapter Is their 
potential impact on the poc., comprising mainly small farmers and those in the 
urban informal sector. It is argued that the poor will immediately bear the brunt 
of the proposed policy changes in the form of higher prices and unemployment.
Thus, such policy changes are deemed to be politically not viable. The rationale 
for this commonly held viewpoint is subject to question. 

Thc. Tim .I i d cfI radUenakcc Ad.1J. stmsrnt Ccsts
 

Much of the costs of adjustment and subsidies have already been paid by the
 
poor. They have suffered since 1981 from inflation and rising prices; reduced 
incomes and purchasing power; low growth; unproductive, low-paying employment;
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and few new jobs. As a result of structural adjustments Implemented by the Borja 
administration the exchange rate has been substantially devalued and is maintained 
near the market rate; most food and other prices are free with only a few products 
still subject to contro! and their prices have been increased regularly; interest 
rates have been increased to near market levels although the real rate still is 
negative; and prices of fossil fuels, electricity and water have been increased 
substantially. Most of the effects of these important structural adjustments have 
already impacted on the poor. 

Little has been done during the 1980s to improve economic performance or 
reduce government expenditures and fiscal deficits. Consequently inflation has 
characterized the economy during most of the decade, with especially high rates 
since 1988. Subsidies that began in the era of the petroleum boom still are largely 
intact and the inflation tax, which falls disproportionately or; "he poor, is used to 
finance them. Thus, the poor have borne an especially onerous burden from 
subsidies, fiscal deficits and inflation since 1980 and especially since 1988. 

The marginal impact of additional structural reforms on the poor is likely to 
be relatively small. The most Important remaining adjustments Include trade and 

fiscal reform, reduction and elimination of subsidies and further adjustments in 
energy prices. While these policy changes wll affect the poor they will impact most 
heavily on the more favored economic classes. 

Moreover, eliminating subsidies and ensuing fiscal deficits should Improve the 
lot of the poor by reducing the size of the Inflation tax. The poor also will benefit 
generally from expanded, more productive employment as the economy grows in 
response to new economic opportunities engendered by reform in trade policy and 
an improved science base for agriculture. 

Thus, the political concern about exacerbatilrg the plight of the poor from 
shifting to an outward-oriented policy matrix, wnile undoubtedly genuine, also 
appears to reflect more fundamental, underlying forces. Opposition to the proposed 
policy changes more likely is based mainly on the concern of special interest 
groups about reduction or removal of their privileges and subsidies inherent in the 
existing policy regime. The largest share of the short-run adjustment costs from 
implementing recommendations made in this assessment will fall on the affluent 
(non-poor) classes who benefit relatively more than the poor from public subsidies. 
Some in the lower-income strata of these privileged groups could well experience 
enough loss of real income to become part of the poor class. 

Helprig ihe Poor Adj t 

The above argument does not suggest that there are not serious poverty 
problems in Ecuador or that poor people will not suffer In the short run from 

policy changes. Any successful economic development model must confront this 
reality and help address fundamental causes of poverty and cushion people from 
temporary losses of income associated with the transition to new economic 
opportunities. 

Attempts to eradicate poverty and improve the distribution of income while 
the economy is stagnant or growing very slowly are likely to be unsuccessful. It 
will be very difficult to pay the so-called social debt without a substantial 

expansion of economic activity aid employment. In short, Ecuador has to increase 

the size of its economy as quickly and as greatly as possible in order to create the 

wealth and political support needed to simultaneously Improve the welfare of its 

poor. The recommendations made in this chapter provide the basis for more rapid 
growth and development and for expanded employment opportunities, especially 
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among the poor. Thus, economic growth, itself, will help lift some out of poverty 
by increasing productivity and employment. In turn, a healthy, vigorous economy 
is the basis for taxation and provision of social and welfare services to assist those 
who do not benefit immediately and directly from economic growth. 

A welfare program 	to provide minimum food and other basic necessities will 
be necessary to protect people from the short-run effects of implementing the 
outward-oriented policies recommended herein. The welfare program should focus 
on shielding poor people from increasing prices, inflation and unemployment during 
the period of transition to a higher growth path and expanded employment 
opportunities. This program could be based on public employment, transfer 
payments (a negative income tax), or targeted subsidies. It should provide a safety 
net for the poor to assure polidcal stability as the economy is restructured. 

We4 faI r Ver-sis Effi.cA&iency 

There is a need 	 to ".learly distinguish between welfare and efficiency 
instruments as policies and programs for ,iconomic growth and to help the poor are 

.designed and implemented. If efficiency instruments are utilized to improve 
welfare the result will likely be reductions in production and efficiency and, 
ultimately, in the welfare of those that were to be helped. Ecuador's policy regimen 
has used efficiency 	instruments to attempt to achieve improvements in welfare. The 
result has been reduced economic growth, misplaced subsidies which benefit mainly 
the well-to-do, fiscal deficits and inflation. Much better results would have been 
obtained if efficiency instruments were used to enhance economic growth, while 
welfare instruments had been used to address poverty problems. 

Price policy illustrates this point. Price controls have been used to attempt 
to help the poor by holding down food costs. The use of price controls to effect 
improvements in welfare has two major flaws. First, it confers subsidies on more 
influential and affluent consumers who benefit directly either from low, fixed prices 
or through Illegal sales but do not need subsidies. Second, fixed consumer prices 
reduce incentives to producers, which is reflected In low productivity, reduced 
production, decapitalization of the agricultural sector and ultimately higher prices. 
They also result in food shortages and low quality at the official price, black 
market operations including clandestine exports, non-market allocations and 
influence peddling. Low official prices are of little use if no food Is available at 
that price. 

A more useful approach is to directly subsidize the poor through a targeted 
welfare program using food stamps, food for work or some similar mechanism and 
allow market prices to prevail for other consumers and producers. Producers 
would heve greater incentives to produce, thus eventually lowering prices through 
increased supplies. A similar approach should be used to deal with the problem of 
pricing gasoline and other petroleum derivatives, medicines, or any other commodity 
which has low, fixed price as a basis for attempting to help the poor. 

IX. 	 A Ca'vieat aebcut High--Irnp ut 
Ag rl cu I tu re 

One caveat needs to be raised about whether a science-based, high-input 
agriculture can be sustained. The principal recommendations of this study have 
focused on the need to shift from a tracdltional, natural rest rce-based to a modern, 
science-based agriculture as the principal foundation for more rapid economic 
growth and conservation of natural resources. The degree to which a high-input 
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needs to be carefully considered in developing anuagriculture is sustainable 
disseminating improved technologies. While a science-based agriculture can reduce 

pressure on natura; resources and increase economic growth, important hidden 
the use of modern,costs omerge in the form of externalities associated with 
The high social costsindustrial inputs, which must be taken into account socially. 

inuse of chemicals, fertilizers and irrigation are casesresulting from intensive 
point. These hidden costs of high-technology agriculture take the form of pollution 
and environmental degradation so that the net improvement in natural resource 

conservation from shifting to a science-based agriculture may be less than 

expected. 
concerns the economic and environmentalThe principal question 

sustainability of high-input systems relative to the gamut of less-intensive systems 

which are less productive but might be more socially and even privAtely profitable 

and sustainable because of lower costs. For the immediate future in Ecuador, it 

appears that a substantial increase in the use of new technical knowledge and 
higher social returns thar, more extensivemodern, industria: !nputs will result in 

systems given the relativey low levels of agricultural productivity. Moreover, it 
rapid.will generate substantially higher growth rates necessary to fuel more 

with Ecuador's high rate of population growth.economic development consistent 
Research programs, however, should be carefully designed to address the question 

of sustainable agriculture. Public and private entities should clearly consider the 

range of technological alternatives and the negative externalities associated with 

The time for Ecuador to act is now, depressed economy 

modern, high-input agriculture, as they formulate investment 
policies for the transition to a science-based agriculture. 

plans and public 

X. Act ExpeditIcusly 

before a and 

exogenous events force the country to Impose the recommendations suggested above 

in the midst of economic and political crisis. All these recommendations-
outward-orientedstrengthening the science base for agriculture, establishing 

eliminating price controlsmacroeconomic policies, moderating population growth, 


and government interventions in agricultural markets, Improving management of
 

resources and upgrading agricultural data and analytical capaolty--can benatural 
strongly justified as part of the government's evolving program 1.o stimulate 

which Is the single most important challenge faclng Ecuador Ineconomic growth, 
1990. 

Several Latin American countries have adopted such policies, some with more 

foresight and planning and, consequently, less disruption than others. It Is 
to such chanqes In Argentina,instructive to compare the convulsive reactions 

and Costa Rica. The formerBolivia, Brazil and Venezuela with those in Chile 

countries waited until crisis situations made the establishment of outward-oriented 
inevitable and then paid a high socialmacroeconomic and related policy changes 

arid political price in terms of major adjustments and shocks to their economies. 

Chile and Costa Rica acted with more foresight and experienced much less difficulty 
the highest growth rates and lowest inflationin the shift; they now have among 

with a 21 
rates in Latin America (Chile's economy grew at 10 percent in 1989 

at 2.3 percent with 10 percent inflation)(EIpercent inflation rate; Costa Rica grew 
Comercio). 

Ecuador is not yet in a crisis situation and should carefully consider the sad 

lessons of it neighbors in waiting too long to make urgently needed macroeconomic 
implement other needed reforms. The

adjustments, improve their science base and 
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stagnant economy, inflation still near 50 percent, increasing degradation of natural 
resources and the tendency to expansionary fiscal policy are not bases for 
complacency. 

XI. Ecuadcr WIthc..ut RetrcleLum 

The Ecuadorian economy is at a major crossroads with very little time to 
decide which way to turn. 

It will become a net petroleum importer in about 13 years unless significant 
new reserves are found. Recent exploration has not yielded any major new 
discoveries and prospects are poor doing so In the future. Almost 80 percent of 
current production is already from secondary recovery, at increasingly higher 
costs and the profitability of tertiary recovery is being actively analyzed. Internal 
demana and clandestine exports are burgeoning at the highly subsidized prices,
which could shorten the life of reserves by two or three years. Thus, Ecuador will 
very likely have to make the transition to an economy without petroleum exports 
around the year 2000. 

Agriculture will play an increasingly important, pivotal role in the economy 
as petroleum reserves are depleted. Primary agricultural production and 
processing will constitute about one-third of the post-2000 economy.
Agriculturally-related activities will permeate the rest of the econcmy and account 
for much of the production of the other economic sectors. As much as 50-60 

" percent of the country's GEL will be derived directly or indirectly from agriculture.
Agriculture today is based large!y on exploitation of natural resources and 

riternal capital accumulations. All good and marginal agricultural land is in 
production, yet demand for food nnd fiber is Increasing rapidly, mainly from 
relatively high rates of population growth. Soil erosion is rampant and degradation 
of other natural resources is accelerating to alarming rates, especially tropical
forests and coa.tal resources. Crop and livestock yields are among the lowest In 
SoutOi America, The pressure on natural resources from agriculture will grow more 
intense as petroleum is used up. Agricultural and economic development based on 
exploitation of natural resources will result In modest growth until natural 
resources are degraded and destroyed, followed by economic stagnation. 

Three principal problems are forcing Ecuador onto this dead-end road to 
economic stagnation and environmental crisis. F;rst, the science base for 
agriculture is nearly extinct with only extremely limited capacity to generate
improved technical knowledge. Second, the macroeconomic policy matrix continues 
to artificially depress the prices of ,gricultural products and tradeables relative 
to industrial and other home gods. Third, rapid population growth erodes the 
benefits of the modest economic growth that is realized. 

The combined result of the first two constraints is the absence of new 
technologies for agriculture or of complementary, modern, industrial Inputs which 
incorporate the improved technologies. These two sets of inputs--new technical 
knowledge and modern, industrial inputs--are absolutely critical for r~ore rapid,
sustained agricultural and economic development. They are the direct substitutes 
for imited land and other natural resources which can save these increasingly 
scarce and irreplaceable natural endowments. They also are the basis for raising 
the productivity of land and allowing abundant labor to be more prr.cuctively
employed. Thus, thoy also permit plentiful labor to be substituted for scarce 
natural resources. 

Time is or the essence. Prompt, courageous actions must be taken now if 
Ecuador is to get onto the high road and make the transition from a natural 
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resource-based to a science-based agriculture and to slower population growth 
before petroleum reserves are depleted. 

Funding levels for research must be increased nearly nine-fold and a critical 
mass of senior scientists mobilized as quickly as possible if ecologic and economic 
disaster" are to be avoided. This strong conclusion rests on the three realities: (a) 
the research pipeline is nearly empty after continual funding cuts and loss of most 
of Ecuador's senior agricultural scientists; (b) it will take at least 2-3 years at a 
minimum to start up the research process again after the decision to do so; and (c) 
the long gestation period associated with agricultural research will require another 
6-8 years for a meaningful, sustained flow of Improved technologies to be produced. 

Improved incentives also are vital to the transition to a modern, science
based agriculture. An outward-oriented, sector-neutral set of macroeconomic 
policies must be implemented in order to increase investments in agriculture 
generally and for production and importation of modern industrial inputs 
specifically. An improved macroeconomic policy matrix will thus contribute to 
higher rates of sustained economic growth. 

Finally, reduced rates of population growth will assure greater improvements 
in individual welfare, on average and reduce pressure on natural resources and the 
economy generally. It is important for the government to dedicate more resources 
and quiet leacership to reducing population growth. 

If petroleum reser ves are depleted before the transition to a science-based 
agriculture and reduced population growth are achieved, Ecuador's natural 
resources wil, quickly become more Intensively exploited for agricultural 
production. Agricultural growth will be constrained to relatively low rates for a 
time by the inelastic supplies of natural resources and will eventually stagnate as 
natural resources are exhausted. The end result of failing to invest in the science 
base, improved macroeconomic policies and slower population growth will be 
economic stagnation and environmental crisis. 

Implementing the recommendations presented in this chapter will require 
strong leadership, a clear vision of the future and political acumen. Achievement 
of more rapid, equitable economic growth can only be realized through 
statesmanlike actior.s which subjugate snrrt-term, self-serving political agendas to 
the more fundamiental, longer-term needs of the people of Ecuador'. Fortunately, 
a viable democratic system and enlightened government leadership have already 
moved the economy in the direction of the recommended changes, albeit slowly. 

Three prinpiples are suggested to guide the process of implementing the 
recommendations. First, the needed reforms should be implemented as a set in a 
single major initiative. Attempting to reform the economy one step at a time gives 
special interest groups time to mount counteroffensives to block the loss of their 
subsidies. A big package of reforms will help assure that losses to any particular 
group are offset by gains, while a piecemeal approach will result in losses without 
gains. Second, the reforms should be implemented quickly and carried out at full 
speed. The recommendations will take several years to implement and the benefits 
will lag behind the costs which will endanger the viability of the reforms. Third 
and finally, the reforms should all be focused on giving economic power back to 
individuals. Governments of every persuasicn have found that sick economies do 
not respond to regulation or ideological commands as the events in Eastern Europe 
and Russia during 1989 and 1990 so clearly demonstrate. 

As Douglas points out, "The abolition of privilege is the essence of structural 
reform." The substance of the recommendations in this study is the abolition of 
privilege and the exaltation of individual economic choice as the basis for a more 
prosperous, egalitarian society. 
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NOTES
 

1. These principles are summarized from those suggested by Roger

Douglas, former Minister of Finance in 
New Zealand during 1984-88
 
as reported in the Wall Street Journal.
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Gross Doestic Product (GOP) by Ecomic Sector: I11 lous of 9acres ii custast 1115 pricm)~" Appeadix Table 3.1 	 16-8 (0sii 

Year 	 Agri- Petroleum In- Uti- Cons- Wholesale/ Trans- Finan- Householl Governsent Total Met tuputed Total GOP 
cul o And . dus- li- truc- Retail port/Coo- cial Services Services Services Custos link (at market 
ture .MNining tria ties cion Trade nication Services Teas Services pricis) 

1965 	 13,012 (604) 1,121 29? 3,291 8,631 1,298 5,843 3,648 4,119 13,610 3,031 (663) 50,106
 
1966 13,260 (805) 8,1'3 310 3,060 . 8,840 2,441 6,010 3,630 4,299 14,008 3,356 (698) 51,945 
1961 14,154 (1,083) 8,115 331 3,652 9,528 2,102 1,351 3,691 4,503 14,551 3,5:18(158) 55,512 
1968 14,151 (1i,56)9,103 351 3,590 10,169 2,908 6,107 3,710 5,236 15,113 3,121 (913) 51,149 
1969 14,682 (I,195) g,583 418 3,912 t0,222 3,189 1,010 3,890 5,593 16,553 3,315 (1,023) .51,096
 

1910 15,110 (2,314 10,803 411 3,940 10,131 3,165 1,536 4,081 6,005 1,628 3,430 (1,25b) 62,12
 
1,82 4,202 5,861 11,951 3,424 (1,351) 66,852
1IN 16,491 2,211 11,340 512 5,016 11,682 3,992 


1912 11,160 5,019 12,386 595 4,402 12,520 4,352 8,215 4,195 6,118 18,648 2,135 (1,416) 16,493
 
1113 1,340 9,5:5 93,521 644 4,851 13,665 4,113 9,521 4,584 1,446 201551 3,542 (1,106) 95,861
 
I14 18,894 15,591 14,936 693 5,585 14,959 5,326 10,610 4,108 8,319 23,137 4,241 2,021) 102,046
 

19519,333 12,482 11,209 809 5,988 16,949 6,99 91,231 5,061 1,140 15,9 4,20 2,013) 901,140
 
1916 19,892 15,121 19,416 915 6,411 11929 1,144 12,108 5,108 10,914 !8,130 4,555 (2,301) 111,611
 
1911 20,360 13,509 21,191 921 6,513 20,061 8,003 13,103 6,411 11,056 ;.,,I0 5,145 (2,181) 121,369
 
1918 19,575 15,605 23,571 915 6,903 21,504 8,616 14,622 1,012 11,926 '633,620(3,161) 133,632
1,418 


191448 6,853 1,581
1919 20,133 25,864 1,014 22,862 9,314 95,4158 1 	 ,13) 40,118
 
1980 21,198 15,010 26,801 1,115 6,906 24,789 10,038 17,694 8,281 13,109 3,690 1,015 (5,006) 141,622
 
191 22,641 15,992 29,159 1,111 1,239 10,591 18,214 8:0,928 41, 0!.:5,591 (5,059) 153,443
25,032 14,000 

1982 23,101 15,521 29,584 1,241 1,285 25,562 10,681 18,590 9,406 14,224 42,220 5,313 (5,315) 155,265
 
D1983 11,893 1,426 6,128 22,531 -10,511 18,12 9,803 14,493 43,261 3,601(6,158)'15085
99,891 29,83 


10,914 	 11,619 10,080 14,115 42,534 3,048 (4,485) 151,226
1984 	 22,001 21,818 28,643 1836 6583 23,461 

1985 24,118 23,815 28,710 1,833 6,142 24,268 11,506 18,162 10,252 14,842 43,256 4,205 t4,519) 164,054
 

- 1986 b 26,656 24,513 28,241 2,232 6,841 24,193 12,571 18,519 10,508 14,898 43,985 4,238 N,34) 169,136
 
1981 	 21,166 11,210 29,119 2,621 6,955 25,286 92,895 18,246 10,852 14,918 44,016 4,249 (4,405; 159,838
 

30,289 26,100 30,331 2,985 6,365 26,013 13,158 18,431 11,163 15,121 44,115 '4,101 (4,401' 180,316
1988 

1989
 

Grow 	Riteset
 

1965-88 3,20 4,591f 1.02 10,02 3.64. 1.56 8.49 611. 6.0 6.63 6.25 1,1 -. .2. 
1965_12 4.01 -- 6.89 10.14 5.!8 5.39 10.01 5.25 2.45 6.54 41 -1,02 -. . 
1913-81 2.49 -0,20 10.29 1.04 4.39 8.1 10.10 3.64 915 1.09 3,88 7.18 5.1)
 

3.40 9.28 5,84 1041 !33 


1982-881 6,1! 2.14 0,22 15.56 -1,01 1.2: 4.2! -0.1i 2. 0.92 0,81 -1.31 -- 2.3 
S!84-88 8.C4 -3.51 1.32 14,25 -0i 2.5 5.O 0,38 .4 0.56 1.11 1.39 2.59 

19665-81 6.05 9,51 1.6H 1.86 3.69 .11 5.H . 8.11 

..............
....................... .............................................................................. .
 

Source: BCE 09.9 1988a, 19821, 19820,
 

aHo seho"d servces inclues soc;al and oerson 1ssUces orovioeo tonotes by firms, anc tne services of comestics ir, .
no 

bc Pefieqta out still nort
final )semidefirit1 ia.
 

C penvismial cat. 
%s:!t ', .
 

The annul average :ortinuous) growth rate as cai:ulat.ec oy fitng a curvelinear Isxponential) trend linc4o the data, The ferula
 
deSoaceis e!t for 1969-90 so the reeoer oav aooeata oecomes available, 


f tilized 's •xe wnere a4G, %rd y)0, 
?etroliuc ;r;wth rates tased on data for 1912 and later, due to anational accountiig procedure tnaitresulted innegative GOP for
 

When 1983 (the bad Elkiio year)data are excluded for agriculture the rate of growth for 1982-1988 increases to 6,33 percent.
 
when 1981 (year of petrolem pipeline rupture due to earthquake) data ire ecluded for petroleum for 1982-1988, the growth rate is 
10.28 percent,

~hsn 1981 (year of petroleum pipeline rupture due to earthquake) dita are excluded for petroleum for 19984-1988, the growth rate is
 
6.44 percent,
 

L~22 
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Appendix Table 3.2 	Gross Domestic Product in Agriculture and its
 
Subsectors, 1965-1988 (mill ions of sucres in
 
1975 prices)
 

Year Bananas Other Livestock Forestry Hunting & Total
 
Coffee & Crops Production Fishing
 
Cacao
 

-------- --------- --------
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
173 

3,435 
3,475 
3,786 
4,332 
3,099 
3,398 
3,740 
3,915 
3,730 

5,088 
5,090 
5,518 
5,408 
6,230 
6,609 
6,611 
6,533 
6,630 

3,841 
3,944 
4,056 
4,121 
4,380 
4,693 
4,913 
5,316 
5,396 

401 
452 
472 
519 
555 
570 
631 
745 
861 

307 
299 
322 
371 
398 
440 
602 
651 
723 

13,072 
13,260 
14,154 
14,751 
14,662 
15,710 
16,497 
17,160 
17,340 

1974 
1975 
1976 
1977 
1978 
1979 

4,214 
3,766 
3,598 
4,421 
4,349 
4,393 

7,324 
7,833 
8,145 
7,161 
6,104 
6,211 

5,661 
5,880 
6,151 
6,533 
6,733 
6,948 

941 
1,019 
1,090 
1,252 
1,336 
1,440 

754 
835 
908 
993 

1,053 
1,141 

18,894 
19,333 
19,892 
20,360 
19,575 
20,133 

1980 
1981 
1982 
1983 

4,027 
4,023 
4,208 
2,718 

6,804 
7,680 
7,112 
5,457 

7,216 
7,578 
8,043 
8,043 

1,540 
1,593 
1,739 
1,724 

1,611 
1,773 
1,999 
1,949 

21,198 
22,647 
23,101 
19,891 

1984 
1985 
1986 
1987 b 
1988 
1989 C 

3,071 
3,955 
4,000 
3,586 
4,005 

6,734 
7,011 
8,595 
8,805 
i,866 

8,326 
2,737 
8,990 
9,339 
10,020 

1,662 
1,712 
1,879 
1,966 
1,806 

2,214 
2,763 
3,192 
4,070 
4,592 

22,007 
24,178 
26,656 
27,766 
30,289 

Growth Ratesd (%) 

1965-88 0.16 1.71 4.30 7.58 12.48 3.20 

1965-72 0.75 4.55 4.72 8.22 12.33 4.01 

1973-81 1.11 -0.64 4.27 8.39 11.70 2.49 

1965-81 1.21 2.05 4.56 9.61 11.73 3.40 

1982-88 2.42 8.11 3.77 1.80 16.74 6.15 

1984-88 4.43 10.43 4.47 3.09 20.28 8.08 

Source: BCE 1989, 1988a, 1982a, 1982b.
 

Refined but still not final (semidefinitiva).
 
Provisional.
C Space is left for 1989-1990 so the reader may add data as it becomes 
available.d The annual average (continuous) growth rate as calculated by
 
fitting a curvelinear (exypgnential) trend line to the data. The
 
formula utilized is y = ae where a>O, and y>O.
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Appendix Table 3.3 Amount and Share of Agricultural, Petrolem and Other Eports 

1965-1989 (US: 1,000,000 FOs)
 

Years Agriculture Petroleum Other 	 Total
 

Amount 	 Share (%) Amount Share (Z) Amount Share (M) Amount Share (M)
 

1965 124.1 94.0 2.1 1-6 5.8 4.4 132.0 100.0 

1,66 135.5 97.0 0.0 0.0 4.2 3.0 139.7 100.0 

1967 154.6 97.8 0.0 0.0 3.5 2.2 158.0 100.0 

1968 190.6 97.7 1.1 0.6 3.5 1.8 195.2 100.0 

1969 147.6 96.8 0.6 0.4 4.3 2.8 152.5 100.0 

1970 184.4 97.1 0.9 0.5 4.6 2.4 189.9 100.0 

1971 191.7 96.3 2.0 1.0 5.4 2.7 199.1 100.0 

1972 257.4 78.9 59.9 18.4 9.0 2.8 326.3 100.0 

1973 234.1 44.0 282.7 53.1 15.2 2.9 532.0 100.0 

1974 403.9 35.9 696.7 62.0 22.9 2.0 1,123.5 100.0 

1975 360.5 37.0 588.0 60.4 25.3 2.6 973.9 100.0
 

1976 483.0 38.4 740.4 58.9 34.1 2.7 1,257.5 100.0
 

1977 695.3 48.4 713.3 49.7 27.7 1.9 1,436.3 100.0
 

1978 803.3 51.6 718.4 46.1 35.8 2.3 1,557.5 1.00.0
 

1979 875.6 41.6 1,178.2 56.0 50.4 2.4 2,104.2 100.0
 

1980 855.4 34.5 1,564.5 63.1 60.9 2.5 2,480.8 100.0
 

1981 769.3 35.5 1,341.7 61.9 57.0 2.6 2,168.0 100.0
 

1982 664.5 29.7 1,526.6 68.2 46.4 2.1 2,237.4 100.0
 

198 549.2 24.7 1,644.5 73.9 32.0 1.4 2,225.6 100.0
 

1984 763.3 29.6 1,797.7 69.7 20.0 0.8 2,581.0 100.0
 

1985 955.7 32.9 1,929.6 66.4 19.5 0.7 2,904.7 100.0
 

1986 1,174.5 53.7 982.6 45.0 28.8 1.3 2,185.8 100.0
 

1987 1,157.9 57.3 817.6 40.4 45.8 2.3 2,021.3 100.Q
 

1988 1,170.4 53.4 975.7 44.5 46.4 2.1 2,192.5 100.0
 

1989 1,148.1 48.8 1,147.5 48.7 58.4 2.5 2,354.0 100.0
 

Average 

1965-69 150.5 96.8 0.8 0.5 4.Z 2.7 155.5 100.0
 

1975-79 643.5 43.9 787.7 53.7 34.7 2.4 1,465.9 100.0
 

1984-87 1,012.9 41.8 1,381.9 57.0 28.5 1.2 2,423.2 100.0
 

1986-87 1,166.2 55.4 900.1 42.8 37.3 1.8 2,103.6 100.0
 

Source: 	BCF 1988b, 1978; Unpublished data for 1988 and 1989 from BCE, Economics Studies
 

Departament.
 



Appendix tables 467
 

Appendix Table 3.4 Exports of Prieqry and of Processed Agricultural Pr urt$ 1965-1989 (US$ 1,000 FOB)
 

Years Primary Processed C Total 

Fresh Cacao Coffee Fresh Fresh Other Non 
Bananas Beans Beans Shrimp Fish I Traditional Traditionalb 

Lobster Exports a Exports b 

1965 49,997 19,489 34,902 1,953 i,031 4,768 1,448 10,489 124,071 
1966 59,393 16,960 32,539 1,590 1,161 9,705 2,025 12,167 135,540 
1967 67,158 23,497 39,871 1,617 1,600 5,996 1,364 13.456 154,559 
1968 92,219 38,883 34,667 2,139 1,481 5,592 1,739 13,861 190,581 
1969 68,175 24,240 26,045 2,688 2,146 6,606 1,008 16,726 147,634 

1970 83,299 22,182 50,002 1,706 2,340 7,682 1,857 15,3A3 184,431 
1971 88,157 24,332 36,100 4,363 5,221 7,314 2,196 23,993 191,676 
1972 130,991 23,628 46,990 13,024 3,288 9,523 3,262 26,667 257.313 
1973 74,126 26,016 65,427 9,172 5,827 15,021 3,767 34,718 234,134 
1974 126,123 102,613 67,756 11,330 7,171 18,031 4,252 65,969 403,905 

1975 138,652 42,165 65,532 14,581 10,260 12,392 4,664 72,302 360,548 
1976 103,223 31,461 192,793 20,791 9,477 20,319 3,282 101,639 482,985 
1977 148,259 59,954 175,006 25,567 11,201 20,056 4,768 250,444 695,255 
1978 150,935 50,093 265,719 24,034 12,291 16,194 4,816 279,170 803,252 
1979 156,540 40,264 263,848 30,956 20,174 25,539 8,636 329,651 875,608 

1980 195,591 31,294 132,151 71,771 20.052 22,663 4,816 377,050 855,388 
1981 212,766 39,549 102,386 92,792 11,449 27,550 4,602 278,159 769,253 
1982 116,316 55,864 142,793 121,253 9,381 18,455 11,445 188,972 664,479 
1983 145,562 11,899 151,132 146,478 7,765 17,723 3,502 65,120 549,181 
1984 132,786 95,991 114,739 159,840 6,786 20,408 5,327 167,407 763,283 

1985 219,984 138,411 190,800 156,485 11,984 17,704 6,088 214,246 955,702 
1986 263,402 71,06 298,914 287,880 27,148 8,431 8,437 209,249 1,174,524 
1987 266,934 82,766 192,284 383,135 37,963 14,234 11,038 169,550 1,157,904 
1988 297,803 77,363 152,356 387,045 35,573 20,035 11,657 187,892 1,159,723 
1989 369,534 55,545 142,014 328.220 49,773 25,925 17,121 158,618 1,147,349 

Average 
1965-69 67,388 24,614 33,605 1,997 1,484 6,533 1,517 13,340 150,478 
1975-79 139,522 44,787 192,580 23,186 12,681 18,900 5,233 206,641 643,530 
1984-8i 220,777 97,058 214,184 246,835 20,970 15,194 7,723 190,113 1,012,853 

Source: BCE 1988b, 1978; Unpublished data for 1988 and 1989 from BCE, Ecnnouics Studies Oepartament.
 

a Includes primarily:rice, manila hemp, castor oil, lumber and livestock.
 
b While composition varies by year, this class includes primarily: flowers, tea and tobacco up to 1985,
 

with natural flowers and fresh fruits becoming
 
more important inrecent years,
 

C 	Includes: sugar; molasses; processed cacao, coffee and bananas: canned seafood; animal feeds; pyrethrum;
 
plywood; and other processed comodities.
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Appendix Table 3.5 Exports of Principal Primary ud Processed Agricultural Products, 1966-1181 (US$ 1,000 F0l)
 

Years Bananas Cacao Coffee Fish and Shrimo Su total Others Tota]
 

Processed Primary Processed Primary Processed Primary Processed Prima.'y Processed Primary Processed Primary Processed Primary
 

1965 0 49,991 355 19,489 0 34,902 1,224 2,984 1,519 107,372 8,910 6,216 10,489 113,588 
1966 3 59,393 1,494 16,960 2 32,539 1,060 2,151 2,559 111,643 9,608 11,730 12,167 123,373 
1961 8 67,158 1,541 23,497 1 39,811 1,428 3,211 2,984 133,743 10,412 1,360 13.456 141,103 
1968 2 92,219 2,528 38,883 2 34,661 1,208 3,620 3,740 169,389 10,1 i 7,331 !3,861 176,720 
1969 1 68,175 2,018 24,240 3 26,045 1,411 4,834 3,433 123,294 13,293 7,614 :6,726 130,108 

1970 1 83,299 2,642 22,182 15 50,002 1,468 4,046 4,126 159,529 11,237 9,539 15,363 169,068
 
1911 6 88,151 4,471 24,332 0 36,100 3,584 9,584 8,061 158,113 1532 9,510 23,993 161,683
 
1972 4 130,991 6,486 23,628 592 46,990 2,097 16,312 9,179 217,921 11,488 12,785 26,667 230,106
 
1973 2 74,126 8,801 26,016 739 65.427 6,138 14,999 15,680 180,568 19,098 19,788 34.78 199,356
 
1974 0 126,123 23,617 102,613 1,014 67,156 6067 18,561 32,158 315,653 33,211 22,283 65,989 337,93f
 

1915 1 138,652 29,182 42,165 1,009 65,532 6,863 24,841 37,655 211,190 34,641 11,056 72,302 288,246
 

1916 1 103,223 64.261 31,461 1,413 192,793 12,212 30,268 77,947 351,145 23,692 '3,601 101,639 381,346
 
1917 0 148,259 186,077 59,954 3,628 115,006 19,143 36,768 209,448 419,987 40,996 .i,824 250,444 444,811
 
1978 0 1F.935 209,663 50,093 4,150 265,719 25,420 36,325 239,833 503,012 39,337 21,010 219,170 524,082
 
1919 1 156,540 233,629 40,264 12,614 263,848 28,139 51,130 214,383 511,182 55,263 34,175 329,651 545,957
 

1980 1 195,591 180,106 31,294 13,391 132,151 91.823 261,156 450,859 21,419 317,050 478,338
73.658 109,8k,, 

1981 1 212,766 101,588 39,549 20,330 102,386 53,300 104,241 175,219 458,942 102,940 32.152 278,159 491,094
 
1982 0 116,316 52.060 55,864 11,109 142,193 76,089 130,634. 145,858 445,607 43,114 29,900 188,912 415,501
 
1983 0 145,562 16,151 11,899 17,845 151,132 10,812 154,243 44,808 462,836 20,312 21,225 65,120 484,061
 
1984 4,281 132,786 50,354 95,991 22,234 174,738 $4,011 166,626 140,680 510.141 26,121 25,735 167,407 595,816
 

1985 4,009 219,984 18,763 138,411 18,111 190,800 97,246 168,469 198,129 711,664 16,117 23,792 214,246 74t,456
 
1986 3,594 263,402 17,219 11,063 28,786 298,914 72,561 315,028 182,160 948,401 21,089 16,868 209,249 15,275
 
1981 4,210 266,934 57,137 82,166 18,159 192,284 58,626 421,098 138,132 963,082 30,818 25,272 169,550 988,354
 

Average
 
1965-69 3 61,388 1,588 24.14 2 33,605 1,266 3,481 2,859 129,688 10,481 8,050 13.340 131,138
 
1975-79 1 139,522 144,682 44,787 4,695 192,580 18,475 35,866 167,853 412,755 38,188 24,133 206,641 436,888
 
1984-87 4,024 220,771 65,868 97,058 21,923 214,184 73,111 267,805 164,925 199,824 25,18d 22,917 190,113 822,740
 
So.................rce:...............................................................................................1918...........................
 
Source: BC1 1988b, 1918.
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AppomdJx Table 3.6 PrIncipal Imports, 1985-1987 (U5 1,000,000 CIF)
 

a dYears Agriculture Industrial Raw Materials Construction Transport, Total
 

Consumer & Capital 
 Fuel & Imports
 

Goodsb for Industry Hisc.e
 

1965 44.0 27.2 53.7 9.0 31.5 165.5 
1966 49.4 25.0 63.0 12.2 24.5 174.1 
1967 51.5 27.0 79.9 11.8 44.0 214.2 
1968 72.1 29.7 90.0 24.4 39.2 255.5 
1969 64.3 29.5 86,1 13.1 48.8 241.8 

1970 69.8 
 31.7 105.9 
 15.4 51.1 273.8
 

1971 64.3 
 31.8 133.8 
 36.7 73.5 340.1
 
1972 56.9 38.6 141.6 24.9 56.6 318.6
 
1973 76.6 
 55.3 176.9 
 18.7 69.7 397.3
 
1974 140.4 89.0 289.3 30.4 129.1 678.2
 

1975 204.9 105.8 429.4 73.6 173.2 987.0
 
1976 187.8 90.4 459.f 65.3 155.2 956.3
 
1977 196.4 117.3 578.3 72.? 226.2 1,190.5
 
1978 231.4 159.5 723.5 
 80.8 289.8 1,505.1
 
1979 249.2 153.7 816.7 69.4 310.7 1,599.7
 

1980 357.1 
 194.7 1,029.9 99.1 572.5 2,253.3
 
1981 258.8 161.7 885.0 77.8 537.2 1,920.6
 
1982 351.7 242.6 1,143.6 113.4 573.4 2,424.6
 
1983 417.1 144,8 708.9 55.6 148.4 1,474.6
 
1984 343.6 145.7 
 764.2 45,8 330.9 1,630.0
 

1985 375.2 130.8 859.9 49.8 351.3 1,767.0
 
1986 308.2 148.9 
 944.4 62.0 346.8 1,810.2
 
1987 310.1 174.6 1,097.8 73.5 396.2 2,052.1
 

Average
 

1965-69 56.3 
 27.7 74.5 
 14.1 37.6 210.2
 
1975-79 
 218.0 125.4 601.5 72.3 231.0 1,248.1
 
1984-87 334.3 
 154.0 916.6 57.7 356.3 1,814.8
 

Source: BCE 1988b, 1978.
 

Foods, beverages, tobacco, agricultural inputs (raw materials) and
 
capital goods and raw food products and fibers for industrial processing. 

b Pharmaceuticals, clothing, other non-durables and consumer durables. 

C Minerals, cher'cals and capital goods for industry. 

d Construction materials.
 

e Transportation equiplent, fuels and lubricants and miscellaneous.
 



------------------------------------------------------------

470 

Appendix Table 3.7 Principal Agricultural Imports, 1965-1987
 
(US$ 1,000 CIF)
 

Year Agricultural Fertilizer & Capital Agricultural Total 
Consumer Other GoodsC Raw haterials 

Goods Inputsb for Industr 

1965 4,245 4,875 4,648 30,211 43,979
 

1966 8,372 4,254 4,193 32,575 49,394
 

1967 6,143 4,161 4,715 36,489 51,508
 

1968 7,C 0 4,875 6,759 52,861 72,105
 

1969 5,565 5,078 6,172 47,489 64,304
 

1970 4,514 5,552 7,557 62,129 69,752
 

1971 6,467 3,695 6,670 47,499 64,331
 

1972 7,621 4,557 4,370 40,314 56,862
 
1973 8,731 5,746 5,695 56,435 76,607
 
1974 12,684 26,024 13,940 87,705 140,353
 

1975 23,883 46,689 35,467 98,882 204,921
 

1976 21,758 29,080 30,151 106,763 187,752
 

1977 25,319 20,600 36,595 113,934 196,448
 
1978 46,988 33,754 45,866 124,831 251,439
 

1979 54,374 31,766 30,385 132,669 249,194
 

1980 48,401 57,729 39,347 211,630 357,107
 

1981 38,545 41,898 34,553 143,850 258,846
 

1982 32,342 59,957 33,662 225,706 351,667
 

1983 38,537 49,565 21,960 306,988 417,050
 

1984 34,623 65,057 14,425 229,515 343,620
 

1985 21,658 71,673 34,101 247,769 375,201
 

1986 20,725 62,851 35,047 189,582 308,205
 
1987 33,812 52,713 28,820 194,712 310,057
 

Average
 
1965-69 6,387 4,649 5,297 39,925 56,258
 

1975-79 34,464 32,378 35,693 115,416 217,951
 

1984-87 27,705 63,074 28,098 215,395 334,271
 

Source: BCE 1988b, 1978.
 

1 Foods, beverages and tobacco.
 
b Fertilizer, animal feeds, pesticides and other inputs.
 
c Machines and implements, tractors and transportation equipement,
 

and other agricultural equipment.
 
d Cereal grains, unrefined vegetable oils, powered milk and other
 

unprocessed foods, natural fibers, and hides.
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Appendix Table 3.3 Agricultural Trade Balance, 1965-1987 (US$ 1,000,00)
 

Years Agricultural Agricultural Trade Raw Materials Trade Balance as
 
Exports Imports Balance & Capital Share of
 
(FOB) (CIF) for Industry Industrial (J)
 

1965 124.1 44.0 80.1 53.7 149.1 
1966 135.5 49.4 86.1 63.0 136.7 
1967 154.6 51.5 103.1 79.9 129.0 
1968 190.6 72.1 118.5 90.0 131.6 
1969 147.6 64.3 83.3 86.1 96.8 

1970 184.4 69.8 114.7 105.9 108.3 
1971 191.7 64.3 127.3 133.8 95.2 
1972 257.4 56.9 200.5 141.6 141.6 
1973 234.1 76.6 157.5 176.9 89.0 
1974 403.9 140.4 263.3 289.3 91.1 

1975 360.5 204.9 153.6 429.4 35.8 
1976 483.0 107.8 295.2 459.6 64.2 
1977 695.3 196.4 498.8 578.3 86.3 
1978 803.3 251.4 551.8 723.5 76.3 
1979 875.6 249.2 626.4 816.7 76.7 

1980 855.4 357.1 498.3 1,U29.9 48.4 
1981 769.3 258.8 510.4 885.0 57.7 
1982 664.5 351.7 312.8 1,143.6 27.4 
1983 549.2 417.1 132.1 708.9 18.6 
1984 763.3 343.6 419.7 764.2 54.9 

1985 955.7 375.2 580.5 859.9 67.5 
1986 1,174.5 308.2 866.3 944.4 91.7 
1987 1,157.9 310.1 847.8 1,097.8 77.2 

Average
 
1965-69 150.5 56.3 94.2 74.5 
 126.4
 
1975-79 643.5 218.0 
 425.2 601.5 
 70.7
 
1984-87 1,012.9 334.3 678.6 916.6 74.0
 

Source: BCE 1988b, 1978. 
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Appuedx Tiale 3.1 Food kluce Shut for Ecuador, J1i8 

Food Source Production [iports Exports Seeds Ani.feeo Losses I Apparent Availability Daily per capita
 
lastage consump per/cap calories protein
 

it it it it it It it k/year No grus
 

Total 19,594,128 :573,820 :2,045,658 116,603 :257,841 :3,444,304 :4,303,544 458.90 2,354.21 46.55
 

I.Grains 880,104 285,531 16,984 55,096 204,108 35,216 612,511 65.32 516.54 14.73
 

II.Leums & Nuts 122,253 1,456 0 10,347 0 40,140 12,622 7.14 60.49 3.52
 

III, Tubers 569,159 0 10 48,999 0 30,840 589,910 62.90 188.91 3.05
 

IV.Oils and Fats 546,962 :267,649 5,458 2,161 53,133 584,914 168,885 18.01 436.26 0.00
 

V.Vegetables 215,659 0 0 0 0 23,528 192,131 20.49 20.07 0.67
 

1,621 :1,649,173 0 451.317
VI. Fruits :3,563,0711 0 412,461 1,503,064 160.28 4.46
 

VII. Animal : 811,111 31,5571 62,944 0 0 27,100 818,030 87.23 225.35 17,81 

VIII. Other :2,945,203 0a: 311,089 0 0 2,287,184 4,,330 3633 395.27 2.31
 
..................... .......-I........................... .... ........ - ------------------


II I 

1.Grains 660,104 :265,531: 16,984 55,096 204,708 36,216 612,571 65.32 576.54 14.13
 

Rice(paddy) 397,354 21,352 : 16,959 11,392 130,169 259,586 27.68 215.29 5.38 

Soft corn(dry) 35.421 15 46,221 4.93 0,8.2116,ij 5,292 1.04
 

wheat 18,464 183,035 4,932 53,073 143,494 15.30 148.40 5.45
 

Barley 26,723 :26.160 10: 9,636 12,625 30,612 3.26 31.30 0.89
 

Oats 130 18,811: 21 8,241 11,333 1.21 12.71 0.40
 

Soft corn(ear) 181,381 , 23,814 36,276 121,291 12.93 60.59 1.56
 

Quinoa 31 3 28 o.00 0,03 0.00
 

I I 

I1.Leguues INuts 122,253: 1,456 0 10,347 0 40,740 72,622 7.74 60.49 3.52
 
I I 

Beans (dry) 26,006 203 3,371 22,832 : 2.43 23.15 1.40
 

Peas (dry) 3,195 315 782 2,128, 0.29 2.66 0.19
 

Lentils (dry) 250: 938 44 1,144 0.12 1.12 0.07
 

Broad beans(dry) 3,101 425 268 2,408 0.26 2.37 0.18
 

Chocho(lupinus) 879 , 50 829 0,01 : .01 0.10
 
Peas (green) 6,000 : 1,553 889 3,558 0.38 1.21 0.08
 

Beans (green) : 29,243 : 2,830 5,283 21,130 2.25 9.82 0.64
 

Broad beans(green): 7,496 : 831 1,333 5,332 : 0.57 2.24 0.18
 

Peanuts (dry) : 7,619: 443 1,236: 0.11 11.61 0.63
 

Sesauh (ry) 70 : 12 58: 0.01 0,10 0.00
 

Coconut 38,334 : 32,967 5,361 , 0.51 5.14 0.06
 

http:2,354.21
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Appedia mle 3.9 Food kuc Shet for Ecuadr, il8 (Coutlued, p.2) 

Food Source Production Imports Exports Seeds Anifeed Losses I Apparent Availability Daily per capita
 
wastage consulp per/cap calories protein
 

it it it it at it it k/year No grams
 
--------.-------- ..---------- ---------


111, Tubers 669,159 o 10 48,999 0 30,840 589.910 62.90 188.91 3.05
 
II II 

Potatoes 423,186 48,258 18,146 356,182 31.98 92.61 2.50
 
Cassava 228,808 10 11,440 217,358 23.18 91.44 
 0.51
 
Sweet Potatoes 4,825 220
421: 4,119 0.45 1.39 0.0?
 
Nellocos 2,794 : 219 : : 2,515 0.21 0.38 0.01 
Ocs 1,466 96 1,310 0.15 0.36 0.00 
White carrot 8,680rot 
a ,8 Ih I S , 434 8,246 I 0.88 2.70 0.02 

II I II .. . . . .I. . ."I'I. .. . . . . . ' . . . . 

IV.Oils and Fats 546,962 :261,649 5,458 : 2,161' 53,133 584,914 168,885 18.01 436.26 

. 

0.00 
II "' ". . . . ."I I .. . ' "I . .. " . I . . .. I . . . ' "".I . . . . . . . . 

OilpAl: 451,895 : 366,316 91,519 9.77 236.24 0.00
 
Soybeat 62,885 2,16t1 59,101 152.41
267,649 51,566 : 217,100' t.30 0.00 
Royal pl : 2,849: 1,561: 64 1,218: 0.13 3.14 0.00 
Pork lard 12,033 602 11,431 1.22 30.09 0.00 
Fish oil 11,300 : 5,458:, , 292 5,550 0.59 14.32 0.00 

.......... 
.... --- -I
.... 
 I 

V.Vegtables 215,659 0: 0 0 23,528 192,131 
 20.49 20.01 0.67
 
I---- -------


Hot chili 503 ; so.0: 45]: 0.05 0.00
: o 

Garlic 2,109 2,438
211 0.26 0.86 0.02 
Onions 55,415 , 5,548 49,928 5.32 1.29 0.22 
Cabba 25,918 3,888 22,030 : 2.35 1.61 0.10 
Tosatoss 64,671 , 6,468 5 6.21 0.1158,209 4.59 

Carrot 
 8,214 , 821: 7,441: 0.19 0.91 1.02
 
Lettuce 10,913 1.637: 9,216: 0.99 0.30 
 0.02
 
Cauliflower 2402 360 2,042 
 0.22 0.16 0.01
 
Beet root 5,124 512 , 5,152 0.55 0.62 0.02
 
Squash 23,107 
 2,31 21,336 2.28 2.81 0.05
 
Pickles 
 9,041: 90 8,142: 0.81 0.33 0.02
 
Popper 6,310 631: 5,619 0.61 0.48 
 0.02
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Appeadix Table 3.3 Food lluce Sheet for Ecuador, 1185 (Cwtlued, p.3) 

Food Source Production Isports Exports Seeds Ani.feed Losses I Apparent Availability Daily per capita
 

Wastage consuap per/cap calories protein
 

it At Ft It it at eI k/year No grams
 

VI. Fruits :3,563,Ol1 1,621 11,649,113 0 0 	412,461 :1,503,064 160.28 451.37 4,46
 
I I I - -- - I i I .........
 

---------------------------------------I I ---------- -------- I--------- ---------- -------- ------------------I 

Wans 1,969,559 :1,616,391 88,291 264,812 28.24 14.29 0193 

Plantains 945,500 11,606 228,414 685,421 13.0H 302.31 2.20 

Avocados 28,382 4,251 24,125 2.51 9.51 0.10 

Peache3 3,321 16 334 3,003 0.32 0.54 0.01 

Tangerines 34,291 5,145 29,152 3.11 2.73 0.04 

Apples 6"9,819 1,552 29,481 3.14 4.91 0.031,154 


Oranges 230,126 34,609 196,117 20.91 20.63 0.52
 

aranji~la 18,509 1,851 16,658 1.18 2.09 0.03
 

Pineapples 70,067 : 33: 13,946 55,782 5.95 8.31 0.01
 

Vatermelon 35,266 1 5,289 29,910 3.20 2.10 0.06
 

Papaya 30,811 3,081 27,730 2.96 2.92 0.04
 

Grapefruit : 29,629 4,444 25,185 2.69 1.91 0.04
 

Babaco 7,212 721 6,491 0.69 0.44 0.02
 

Prunes 1,290 194 1,091 0.12 0.15 0.00
 

Chirisoya 1,224 245 919 0.10 0.21 0.00
 

0.81 0.93 0.02
Strawberies : 9,140 519 	 428 8,133 


101 SIS 0.06 0.10 0.00
Guanabua 616 


Limes 1,455 218 1,237 0.13 0.08 0.00
 

Lemons 22,018 53 3,295 18,670 1.99 1.53 0.07
 

Nuo 26,869 ,: 5,314 21,495 2.29 3.83 0.02
 

Passion fruit 22,682 : 4,536 18,146 1.13 5.09 0.14
 

Blackberry 2,826 2,826 0.30 0.48 0.01
 

6,450 18 641 5,821 	 0.52: 0.35 0.01
Pears 


Toate de arbol 12,571 1,258 11,319 1.21 1.59 0.01
 

Tuarindo 3,810 512 3,239 0.35 2.36 0.02
 

rug 1,921 289 1,638 0.17 017 0.00
 

Kelon 16,756 192 3,313 13,251 1.41 0.97 0.02
 

652 0.01 0.14 0.00
Grapes, 213 439 


...........................................................---------------------------------
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Appealx Table 3.1 FOo Islie Shmt for Ecaor, 1185 (Coitlmua, p.4) 

Food Source Production Imports Exports Seeds An,feed LOS3S & Apparent Availability Daily pir capita
 

Vastage consuip per/cap calories protmi.
 

it 	 it It at it It At k/year No gras 

VII. Animal 811,111 :31,551 62,944 0 0 21,100 
 818,030 81.23 225.35 17.81

VII 
 I..... 

.. . ...
 .. .. 
 .. ... .....' ... ... .. 1 ......... I............... 
 ..................
 

Beef 83,180 	 22,615 61,145 6.2: 
 19.11 3.79
 
Poultry 43,865 , 
 43,865 4.68 33.06 2.26
 
Pork 21,159 1,741 20,018 2.13 12.1 1.10
 
Sheep 5,411 
 596 4,821 0.51 1.51 0.29
 
Fish(cinned) 39,581 15,118 23,803 2.54 
 11.00 Li0
 
Fish (fresh) 35,009 39 28,297 338 
 6,413 0.68 1.42 0.33
 
Shriap 20,588 18,869 
 258 1,461 0.16 0.31 0.07
 
Eggs 43,065 2,153 40,912 4.36 18,88 1.4;
 
Milk 552,115 31,518 590,293 62.94 105.20 
 5.35
 
Cheese 25,298 ,, 
 , 	 ,25,298 2.70 16.63 1.50
 

I I I 	 I--. --	 - - -- --.-
 - -- - --.- - .. --.- -- --.- ---.-- --.-  -- --........ -- . . --
- - -------------.. 


VIII. Other :2,945,203 0 311,089 0 0:2,281,184 346,330 36.93 395.21 2.31
 
. ---- .......... ......... ---.-----------. I I-I- -I- ---------I ........................................
 

Sugar :2,693,510 142,929 : : :2,270,071 280,511 29.92 316.39 0.00 
Cacao 130,112 , , 91,155 , ,'m10,691 28,920 3.08 31.11 1.12 
Coffee 120,861 , ,005 1,017 36,839 3.93 41.11 1.19 
Sugarcane a :2,301,231 :2,048,096 253,135 26.99 	 201.07 0.00
 

Soarce: 	 NAG; Fish aid shrimp production are from unpublished data provided by the Subsscretaria de Recursos Pesqueros.
 

Ninistry of Industry and Coierce; Ministry of Finance.
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Rice.-


Soft corn (ear).-


Beans.-


Broad beans (dry).-


BeansPeas and Broad
 

beans (green).-


Coconut.-


Tubers.-


Oilpalm.-


Soybeans.-


Vegetables.-

Fruits.-


Heats.-

Eggs.-


Milk.-


Cheese.-


Sugarcane.-

Notes on Food Balance Sheet 

Imports and stocks were converted to paddy with a coefficient of 

1.504; stocks increased for the year end were a,counted for as 

exports. After substracting seeds, milled rice was obtained with 

a milling rate of .665. The polishing residue i accounted for 

as animal feed. 

Wastage was estimated at .20 by ratio of the yield of shelled 

corn to ear corn. Wheat, Barley and Oats.- A milliig rate of 

0.73, 0.708, and 0.573 respectively, was used; the r.sidlual is 

used for animal feed. 

Includes "frejol de palo".
 

A wastage of .10 was estimated for the shall.
 

A wastage estimate of .2 was used for losses in food preparation. 

The wastage estimate for water and shells is 0.86.
 

The usable portion of tubers with the exception of mellocos and 

ocas is 0.95. White carrots includes "papa china'". 

The extraction rate for oil is 0.2; tho rest is taken as 

wastage. 

Imports were reported as oil, the conversion factor to beans is
 

5.556. Oil extraccion rate is 0.18, the rest of local production
 

is used for animal feed and the rest of imports in 

bean-equivalents is accouted for as wastago.
 

The usable portion is 0.85 or 0.9 depending on the nature of eich 

vegetable.
 

The usable portion is 0.8 or 0.95 depending on each fruit. The
 

waste in food preparationof bananas and plantains is estimated 

as 25%.
 

The edible portion of beef, pork, sheep, fish and shrimp is 

estimated as 0.73, 0.92, 0.89, 0.95 and 0.85 respectively.
 

A wastage factor of 0.05 for the shell was used.
 

Imports of powder milk were transformed to fluid using I HT 

8,333 Its.
 

Estimated as 30% of total milk available.Milk produced: 789,679
 

Its; imported:53,598 (fluid converted).The convertion factor for
 

whole milk into cheese is 10:1.
 

Production of refined sugar is estimated as 11% of sugarcane 

used for sugar. The rest is used as fuel for steam
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Appedix Tiia 3.10 Caloric hiqlremts for Ecoadorim Popilation by Ap rmp ad Sex, 111
 

Ages 	 A.Nales B.Females (Not Lactating or Pregnant) Total
 

Popula- k Share of Coponent Pepula- k Share of Component Calories
 
tion Calories popula- Weighted tion Calories popula- Weighted
 

required tion (1)Average required tion (1)Average
 
....- -------- - -------- ----------


0-4 years 752,353 1,242 8.02 100 727,663 1,242 7.15 96 196
 
5 -9 years 650,691 1,923 6.94 133 631,881 1,923 6.14 130 263
 

10 -14years 586,507 2,188 6.25 174 510,918 2,439 6.09 148 323
 
15-19years 524,604 3,101 5.59 113 439,551 2,370 4.69 l1 285
 
20 - 24 years 442,683 2,990 4.72 141 265,867 2,200 2.84 62 204
 
25 - 29 years 368,965 2,990 3.93 118 216,005 2,200 2.30 51 168
 
30 -34 years 309,951 2,990 3.31 99 201,135 2,200 2.14 41 146
 
35 - 39 years 243,124 2,990 2.60 18 118,930 2,200 1.91 42 120
 
40 -44 years 194,062 2,860 2.01 59 166,750 2,090 1.78 31 96
 
45 -49 years 162,141 2,860 1.14 50 157,171 2,090 1.68 35 85
 
50 - 54 years 130,180 2,665 1.39 37 132,803 1,980 1.42 28 
 65
 
55 - 59 years 106,091 2,665 1.13 30 109,664 1,980 1.11 23 53
 
60 -64 years 83,504 2,535 0.89 23 81,591 1,810 0.93 17 40
 
65 - 69 years 64,941 2,535 0.69 18 70,160 1,810 0.75 14 32
 
10 -74 years 46,019 2,145 0.49 11 51,519 1,810 0.55 10 21
 
over 75 years 49,818 2,145 0.53 11 62,774 1,870 0.67 13 24
 

_
 
Subtotal 4,116,150 1.254 4,011,004 	 865 2,120
 

Ages C.Lactating Females 	 0.Pregnant Total
 

Popula- k Share of Component Popula- k Share of Component Calories
 
tion 	 Calories popula- Weighted tion Calories popula- Weighted


required tion (Z)Average required tion (1)Average
 
-


0-4years
 
5- 9years

10 -14years
15 -19years 36,299 2,850 0.39 I1 36,299 2,583 0.39 10 21 
20 -24 years 83,151 2,750 0.09 25 83,757 2,483 0.89 22 41 
25 -29 years 73,483 2,150 0.18 22 13,483 2,483 0.78 19 41 
30 - 34 years 52,874 2,750 0.56 16 52,814 2,483 0.56 14 30 
35 - 39 years 31,783 2,750 0.34 9 31,783 2,483 0.34 8 18 
40 -44 years 13,183 2,750 0.15 4 13,783 2,483 0.15 4 8 
46 - 49 years 3,135 2,750 0.03 1 3,136 2.483 0.03 1 2 
50 -54 years 
55 -59 years 
60 - 64 years 
65 -69 years 
70 -74 years 
over 15years
S.................° ................. ........ ......
-------------------------------------------.....
 
Subtotal 295,114 	 81 295,114 
 79 165
 

Total 
 2,.
 

Sumr: Oleas; INEC 1984, 1982.
 



--------------------- --------------------------- 'Prtei
 

Protein, Share of-Component. la--Proten.Sha of-Copcner,
- Popula- lPonu re 

tion . required ation 0 re-quirec =ol'ahei +,t 
'.Aon ( iAverage tionI~ AveragE ', ................... ........... .... ..++';+::+i+' ..
........... ---....... .......... .. ...... 


0 4 years 152,363 25 8.02 1 .9 2 63 ' 71 
12.,60 '3 l i
 

-9years 650,691 37 6.94, 2.55 631.881 3- 6.54 2,4; 5,03
 
10-14years 586,501 6.25 3 ,56570,918 51 6.0.'3,2 . 6. 

15- 19-years' 524,604 65 5.59 3,64 439,661 54 4.5 2.53 - 17
 
20- 24 years .442,683 62 4.12 2 .3 265,8,1 10 :. , I4 4.33
 

25-29....3,96562 3.3 2.0 26 51 50 2,.10 .14 . 1
 
25-3 years 368,965 3.3 61.i 16005.131 2,14 1.06- 3,1
62 10 

35- 3 years 243.624 62 2.60 1.61 178,930 :0 1.91 0.94 2.56
 
40 - 44years 194,062 62 2.07 1.28 166,150 50 1.18 0 .88 2.16
 
45.- 49years 1$2.141 62 17,4 1.08 157,11 50 1.68 0.33 1.91
 
50 - 54 years 130,180 62 1.39 0.86 132,803 50 1.42 0.10 1.5
. 

55 - 59years 106,091 62 1.13 0.10 109,664 50 1.11 .58 1.28
 
60- 64 years 83,504 62 09 0.5! 87,591 50 0.93 0.46+ 1.01
 
65- 69years 64,941 62 0.69 0,43 70,160 50 0.15 0.37 0.80
 

14 years 62 50 
 ,r
STO- 46,019 0.49 0,30 51,519 0.55 0.21 0,58
 
over 75 years 49,818 62 0.53 0.33 62,114 50 0.67 0.33 :. 0.66
 

Subtotal 4,116,150 26.28 4,071,004 19.01o 45.29 

Ages C.Lactating Femles 0.Pregnant Total
 
.----- Protein
.......................-..................-.......................... 

Popula-. Protein Share of Coiment Popula- Protein Share of Compnent
 

tion required popula- Weighted* tion required popula- highted
 
tion (%)Average tion (Z)Average
 

0-4 years
 
5-9 years 
10- 14 years 
15 - 19 years 36,299 15 0.39 0,29 31,299 62 0.39 0.24 0.53 
20 - 24 years 83,751 68 0.89 0.61 83,151 55, 0.89 0.49 l18 
25 -2years: 13,483 68 0:18 0:50 3 13,483 . 55 . 0:18 0:43 0 :96 
30- 34 years- 52,814 08 0.55 0.38 52,814 5 . 0 0.69 
35 - 3 years 31,183 68 0.34 0,23 31,183 55 0.34 0.19 0.42 
40 -44 years 13,183 68 0.15 010 13,183 55 0.15 0.08 0.18 
45 - 49 years 3,135 68 0.03 0.02 3,135 55 0.03 0.02 0.04 
50-54 years 
55-69 years. 
60 - 64 years 
65-69 years
10 - 14 years
 
over 15 years . - - - - - - - - - 

suibtitl . 2095,114 . 2,11 295,114 1.16 3.92 

,. .49.21Total 


les;8IIIEC 1 ,1982.' 

++}+
A ..... .. ..: +, + (1.. + 1++ 

*1 -4' -4 
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Appenidix Table 3.12 Consumer Price Indices, LAw & Mdium Income Families: Quito, Gumyaquil and
 

Cuenca (May 1978-April 1979=100)
 

Year CPI Food/Bey. Annual Housing Clothing Misc. omposite a Annual Fooa/Bev.
 

Variation Variation Relative
 

in in to
 

Food/Bev.(%) Compositeil) Composite(i)
 

65 29.9 25.0 --- 37.4 30.5 38.6 36.7 --- 68.1
 

66 31,0 26.2 4.8 38.5 31.8 40.3 36.1 3.8 68.7
 

67 32.5 27.9 6.5 39.2 31.7 42.8 39.4 3.4 
 70.8
 

68 33.5 28.9 3.6 40.0 32.1 43.6 40.. 1.9 72.0
 

69 35.2 31.1 7.6 40.9 34.0 44.4 41.2 2.6 75.5
 

70 37.1 32.1 3.2 43.9 37.4 47.2 44.2 7.3 72.7
 

71 40.7 34.6 7.8 48.7 42.3 51.9 48.9 10.8 70.7
 

72 43.7 38.2 10.4 51.6 45.1 53.6 51.3 4.9 74.4
 

73 49.0 44.7 17.0 54.5 49.9 57.4 54.9 7.0 81.4
 

74 60.1 58.6 31.1 61.0 60.4 64.3 62.2 13.4 94.1
 

75 68.7 68.3 16.6 69.3 69.9 68.6 69.1 11.0 98.8
 

76 75.7 74.7 9.4 76.9 77.9 75.4 76.5 10.6 97.7
 

77 85.5 85.7 14.7 86.1 88.0 82.0 84.7 10.8 101.1
 

78 96.7 96.7 12.8 97.1 97.4 95.5 96.5 13.9 100.2
 

79 106.5 106.2 9.8 106.0 105.6 108.6 107.0 10.9 99.3
 

80 120.1 116.6 9.8 123.9 124.9 123.9 124.1 16.0 94.0
 

81 137.8 132.1 13.4 143.5 144.6 146.1 144.7 16.7 91.3
 

82 158.0 164.4 24.4 150.7 156.3 157.6 154.5 6.7 106.4
 

83 234.0 297.3 80.8 178.9 196.9 212.2 195.5 26.6 152.1
 

84 305.1 405.1 36.3 218.9 251.5 267.2 244.1 24.8 166.0
 
85 390.6 532.8 31.5 249.8 311.8 357.2 304.0 24.6 175.3
 

86 480.6 659.1 23.7 290.9 394.5 446.7 371.8 22.3 177.3
 

87 626.6 854.1 29.6 363.9 502.5 610.0 487.5 31.1 175.2
 

88 856.8 1,403.2 64.3 502.0 771.1 962.3 734.8 50.7 191.0
 

Weights 100.00% 38.09% --- 26.28% 10.39% 25.24% 61.91% ...... 

Source: BCE 1988b, 1987.
 

a Housing, Clothing and Hiscelaneous with 61.91% = 100.
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Appendix Table 5.1 Rural ed Urban Pgolation by bographic Area for Census Years: 1950, 1112, 1114 ed 
1082, and Projocted for 1982, 1890 ad 1995
 

Unadjusted Censuses Projections
 

1950 1962 1914 1982 1982 1990 1995
 

A.Ecuador 3,202,157 4,476,001 6,521,710 8,060,712 8,606,116 10,781,613 12,314,210 
Urban 913,932 1,612,343 2,698,122 3,968,362 4,225,653 5,176,833 7,237,242 
Capitals C 683,458 1,239,663 2,051,913 2,975,159 3,154,968 4,30,820 5,292,959 

Quito 209,932 354,146 599,828 66,472 918,674 1,281,849 1,549,417 
Guayaquil 258,966 510,804 823,219 1,199,344 1,272,014 1,764,170 2.125,421 
Others b 214,560 374,113 628,926 909,343 964,280 1,340,801 1,618,121 

County seats 230,474 372,680 646,149 993,203 1,070,685 1,590,013 !,q44,283 
Rural 2,288,825 2,863,664 3,822,988 4,092,350 4,380,463 4,804,780 5,016,968 

8.Sierra 1,856,445 2,211,345 3,146,565 3,801,839 4,047,182 4,926,716 5,527,360
 
Urban 485.475 144,387 1,202,796 1,707,022 1,817,272 2,512,610 3,007,550
 
Capitals 315.386 612,044 998,008 1,401,849 1,494,091 2,047,522 2,448,293
 
Quito 209,932 354,746 599,828 866,412 918,614 1,281,849 1,549,417
 
Others 165,454 25,218 398,180 541,377 575,423 765,673 898,876
 

County seats 110,089 132,343 204,788 299,113 323,175 465,148 559,257
 
Rural 1,370,910 1,526,S58 1,943,169 2,094,817 2,229,910 2,414,106 2,519,810
 

C,costa 1,298,495 2,121,358 3,179,446 3,946,801 4,214,289 5,359,743 6,111,622
 
Urban 422,893 857,530 1,470,591 2,199,296 2,343,101 3,354,241 4,0P4,477
 
Capitals 305,195 621,915 1,041,217 1,540,119 1,632,275 2,293,682 2,784,803
 

Guayaquil 258,966 510,804 823,219 1,199,344 1,272,014 1,764,170 2,125,421
 
Others 46,229 111,111 211,998 340,775 360,261 529,512 659,382
 

County seats 117,698 235,615 429,374 659,117 710,826 1,060,559 1,299,674
 
Rural 875,602 1,269,828 1,708,855 1,147,505 1,871,188 2,006,502 2,081,145
 

0.gri e 46,471 14,913 173,469 263,197 215,690 407,330 513,873
 
Urban 5,564 10,426 22,919 57,551 60,493 101,189 134,258
 
Capitals 2,811 5,104 11,437 25,526 26,800 43,223 57,100
 
County seats 2,681 4,122 11,542 32,025 33,693 58,566 77,158
 

Rural 40,907 64,481 150,490 206,246 215,191 305,541 3W ,615
 

Other 

Urban 0 0 2,356 4,493 4,187 8,133 10,951
 
Capitals 0 0 1,311 1,665 1,796 2,393 2,763
 
County seats 0 0 1,045 2,828 2,991 5,740 8,194
 

Rural 1,346 2,391 19,874 43,182 64,168 19,631 90,398
 
....-- ..-.-.....-.-... ..... ...................-----------------------------------------------------


E.Galipagos and 1,346 2,391 22,230 48,275 68,955 81,164 101,355
 

...
 

1964; Klnistry of Econosy.
Source: [NEC 1985a, 1985b, 1971, 


a Capitals of Provinces.
 
bIn spanish: ab~ceras de Cantores.
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AMmdix Table 5,2 Global, Rural and Urban Population Growth Rates by Geogxaplc 

Area for Census Years: 1950, 1962, 1974 and 1982, and Projected 
for 1982, 1990 and 1995 

Interconsuses 
 Interprojectiona
 

1950-62 1962-74 1974-82 
 1982-90 1990-95
 
12 years 11.53 years 8.47 years 
 8 years 5 years
 

------------
A. Rcutdor 2.83 3.32 2.53 2.86 2.69 

Urban 4.84 4.57 4.66 4.43 3.90 
Capitals a 5.09 4.47 4.48 4.21 3.83 
Quito 4.47 4.66 4.44 4.25 3.86 
Ouayaquil 5.82 4.23 4.54 4.17 3.80 
Others 4.74 4.61 4.45 4.21 3.83 

County seats 4.09 4.90 5.20 5.07 4.11 
Rural 1.88 2.54 0.81 1.16 1.11 

B. Lk2r 
 1.70 2.87 2.26 
 2.49 2.33
 
Urban 
 3.63 4.25 4.22 4.13 3.66
 
Capitals 4.16 
 4.33 4.15 4.02 
 3.64
 

Quito 
 4.47 4.66 4.44 4.25 3.86
 
Others 
 3.75 3.86 3.69 3.64 
 3.26
 

County seats 1.55 
 3.86 4.58 
 4.66 3.75
 
Rural 
 0.90 2.12 0.89 
 1.00 0.86
 

C. Coot 
 4.20 3.55 2.59 3.05 2.86
 
Urban 
 6.07 4.79 4.87 4.59 4.02
 

Capitals 6.11 4.57 
 4.73 4.34 
 3.96
 
Cuayaquil 5.82 4.23 
 4.54 4.17 3.80
 
Others 
 7.58 6.02 5.42 4.93 4.48
 

County seats 5.95 5.34 5.19 
 5.13 4.15
 
Rural 
 3.15 2.61 
 0.26 0.87 
 0.80
 

D. Ori 
 4.06 7.55 5.07 5.00 
 4.76
 
Urban 
 5.37 7.09 11.45 6.72 5.69
 

Capitals 5.87 
 6.22 9.94 
 6.16 5.73
 
County seats 4.81 
 8.06 12.80 7.16 5.67
 

Rural 
 3.87 7.63 3.79 
 4.48 4.44
 

E. qG*agoa and Other 
 4.90 21.34 9.59 3.06 2.92
 
Urban 
 N/A N/A 7.92 6.85 6.14
 
Capitals 
 N/A N/A 2.86 3.65 2.92
 
County seats 
 N/A N/A 12.47 8.49 7.38
 

Rural 
 4.90 20.16 9.77 2.74 2.57
 

Source: Appendix Table 5.1.
 

a Capitals of Provinces. 

b In spanish: Cabeceru de Cutoes. 
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Appeudix Table 1.1 Carret Far gate Prices of Principal Crops ud Livestock Products. 1171, ud 1118-1111 (sicres per 
kilogru axpt were mted) 

Product / Year 1911 1978 1979 1980 1981 1982 1983 191841985 1986 1971 1988 

1.Grains 
a.Paddy Rice 
b.Hard Corn 

1.98 
2.31 

5.20 
4.52 

5.31 
5.15 

5.63 
6.12 

5.19 
5.03 

7.00 
6.46 

13.81 
17.04 

19.26 
19.43 

21.22 
20.92 

34.02 
20.10 

23.14 
30.15 

53.29 
59.00 

c.Soft Corn 4.05 6.60 6.09 1.36 10.16 10.18 23.38 45.03 40.67 44.26 47.58 95.40 
d.Wheat 2.52 4.53 4.76 6.02 6.86 7.33 14.20 19.84 25.57 25.05 28.96 59.61 
a.Barley 2.28 5.16 5.13 6.18 6.36 1.52 14.96 22.81 24.83 26.15 28.10 58.40 

2.Leguses (dry) 
a.Beans 5.13 14.64 16.45 18.57 18.16 26.86 46.76 87.63 83.13 90.53 96.51 235.98 
b.Peas 6.11 13.32 15.41 16.64 21.22 24.99 55.74 98.10 93.93 92.03 88.82 161.55 
c.Lentils 12.28 2.09 21.91 25.96 41.02 44.96 68.71 90.24 91.32 19.28 184.11 212.13 
d.Droad bens 2.33 7.91 10.45 11.06 14.15 15.17 28.22 43.11 56.65 10.15 75.18 132.62 

3.Tubers 
a.Potatoes 1.06 4.16 4.11 4.94 6,34 M.55 11.22 11.23 11.95 ?.l 23.25 57.35 
b.Cassava 0.16 2.30 2.39 2.56 3.00 3.84 6.39 7.98 8.08 13.18 12.16 27.66 
c.Sweet potatoes 1.23 1.59 3.68 4.58 10.21 10.51 16.45 16.10 17.95 

4.Oils 
a.Crude pale oil 1 
b.Cotton 

3,90 
3.96 

14.30 
11.36 

14.30 
12.08 

14.30 
12.37 

18.00 
13.27 

19.50 
13.22 

29.25 
13.22 

46.25 
42.10 

51.50 
67.47 

62.00 
70.34 

85.00 
90.76 

162.00 
179.01 

c.Soybeans 
d.Castor beans 

3.91 
2.22 

9.80 
6.16 

9.99 
6.36 

10.31 
1.11 

10.11 
6.23 

10.33 
8.82 

20.15 
17.11 

17.13 
11.17 

29.15 
22.81 

46.09 
22.88 

55.14 
30.44 

75.91 
60.21 

e.Peanuts 8.11 19.10 19.61 20.04 22.15 21.19 73.55 81.52 19.43 94.45 92.05 245.53 
5.Export Crops 
a.Biqanas(Export) 
b.Cacao 

0.82 
8.14 

1.69 
55.59 

2.02 
56.61 

2.02 
51.32 

2.10 
32.56 

2.87 
40.96 

4.02 
101.11 

6.91 
145.83 

8.46 
161.15 

14.31 
108.48 

I.94 
302.56 

32.96 
393.57 

c.Coffee 2.13 1.21 7.53 11.05 6.71 7.14 13.81 28.16 28.62 62.12 66.08 82.11 
d.Sugarcane 
e.Nanila Hemp
f.Plantains 

0.08 
5.05 
0.58 

0.19 
14.28 
1.03 

0.32 
15.62 
1.26 

0.36 
16.52 
1.32 

0.21 
22.33 
1.55 

0.39 
24.24 
1.78 

0.39 
30.23 
2.99 

0.47 
40.00 
3.79 

0.99 
15.54 
5.61 

1.40 
17.50 
1.49 

1.17 
91.31 
9.23 

2.58 
262.16 
12.27 

6.Vegetables 
a.Garlic 1.53 30.24 28.11 28.87 36.18 31.34 12.69 141.64 182.88 202.64 139.12 359.24 
b.Onions 2.01 6.01 5.65 6.49 11.53 14.69 29.81 26.22 23.73 41.03 51.08 53.49 
c.Cabagge 
d.Tomatoes 

0.93 
2.94 

6.07 
4.76 

2.43 
4.95 

2.87 
6.22 

3.51 3.84 
5.1710.81 

6.30 
14.34 

8.84 
20.02 

11.80 
16.19 

12.04 
23.65 

15.85 
37.82 

21.89 
56.10 

1.Fruits 
a,Avocados 3.09 5.22 5.91 6.90 11.35 11.51 13.63 14.23 16.92 23.26 21.12 49.24 
b.Peaches 3.15 11.85 10.48 16.50 18.39 29.79 48.36 51.50 16.95 66.62 198.41 
c.Lemons 1.12 4.39 5.01 5.5689.42 10.30 34.30 20.06 21.06 24.86 45.12 57.68 
d,Tangerines 
e.Apples 
f,Oranges 

Narujiillas 
Pineapples 

i.Watermelon 

4.56 
7.22 
0.71 
2.80 
1.56 
2.96 

5.43 
10.00 
1.87 

11.34 
3.47 
3.91 

5.02 
10.02 
1.92 

11.36 
3.68 
5.39 

5.19 
11.06 
2.27 
11.41 
4.05 
5.88 

6.80 
9.17 
2.74 
15.22 
5.89 
9.04 

7.92 
12.45 
2.93 
18.05 
6.15 
9.88 

12.68 
14.01 
7.68 
23.25 
7.82 
9.25 

21.52 
23.21 
10.03 
33.36 
8.46 
20.42 

15.80 
24.76 
10.26 
31.58 
15.48 
28.13 

23.41 
49.17 
11.96 
47.91 
18.62 
25.44 

31.12 
68.14 
13.40 
51.58 
27.12 
36.64 

54.39 
93.91 
20.82 
69.56 
44.99 
52.83 

j. Baanas(Doaestic) 0.38 0.97 1.02 1.08 1.08 1.18 1.66 2.88 2.62 4.19 6.51 5.86 
8.Livestoc 
a.Eggs
b.ilk (liters) 

18.19 
1.60 

37.50 
4.67 

37.50 
5.11 

41.83 
5.16 

52.67 
1.23 

57.33 
8.38 

82.00 
12.20 

143.33 
15.21 

163.33 
19.80 

190.83 
25.72 

225.83 
32.69 

403.50 
50.94 

c.Beef 11.66 20.20 23.72 24.24 42.88 55.31 80.81 113.20 15.7.00190.05 216.42 301.66 
d.Pork 19.27 26.54 28.35 29.68 43.69 58.29 81.97 121.53 170.00 186.00 218.60 331.86 
8.Sheep 
f.Chicke 

14.58 
27.89 

16.40 
57.36 

18.01 
57.40 

18.36 
58.10 

33.01 
103.76 

39.30 
119.00 

64.85 
143.37 

94.91 
220.55 

151.00 
254.00 

112.46 
255.67 

195.50 
320.13 

290.21 
501.54 

9.Shriups" 44.81 32.13 37.33 86.26 84.22 124.51 139.00 236.00 324.40 492.94 484.07 966.41 

Source: 	NAG (1988) for 1918-1988 prices: BCE (1911) for 1971 prices; Unpublished data from Palm Growers Association for
 
prices of crude oil; Unpublished data frot the Unit for Statistics and Studies for Fisheries, Undersubsecretary
 
of Fisheries, NICEI, for shrimp prices,
 

African palm issold both as fruit and as crude oil by farmers, Consequently, palm f'jit production in
 
Appendix Table 6.2 was converted to crude oil equivalent atthe extraction rate of .2,
and multiplied by
 

b the price of crude oil to obtain farmgate value.
 
Average 	price of red and vhite onions.
 Eggs converted to Kilograms, assuming the average weight of Iegg is60 gis, based inunpublished data from
 
IIP,University of Guayaquil.
 
Prices for 1911, 1978 and 1919 are for whole shrimp; prices for 1980-1988 are for shrimp tails.
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Appedix Toile 1.2 Producti of Prficipal Crops, Ecuador, 1165-if (1,00 utrc tm) 

Crop /Year 1965 1666 1967 1968 1969 1970 11 1972 1173 1914 1975 16 
---------------

1.Grains 
a.Paddy Ric; 236.36 249.89 239,51 138.66 274.09 
 247.00 200.98 248.12 211.28 354.83 448,6 395.20
b.Hard Corn 128.21 110.66 154.53 81.73 81,30 101.85 120.66 100.78 153,53 185.63 203.39 209.11
 c. Soft Cori 60.36 55.84 72.12 41.28 141.70 161.99 139.95 170.64 100.34 16.25 90.25 105.65

d.Wheat 64.7172.44 18.78 
 82.51 94.02 81,00 68.16 50,45 45.11 54.91 64.65 46.42
 
e.Barley 92.65 77,34 82.10 15.62 11.66 109.99 68,38 13.16 19.20 56,14 62.80 61.77
 

2.Lajums (dry) 
a.Beans 31.16 36,15 38.11 35.14 38.19 41,64 30.21 26,10 31.84 28.01 
 26.10 33.05
b.Peas 18.10 18.11 1.95 22.12 11.06 20,98 14,06 
 9.83 8.99 9.38 9.75 8.13
 c.Lentils 1,69 0.81 0,98 
 0.86 1.14 0.94 0.14 0,90 1.54 2.21 1.90 1.80
d.Broad beans 23.30 20.53 19.82 19.82 10.99 18.01 14.16 9.41 12.39 11.65 15.63 13.06
 

3.Tubers
 
a.Potatoes 390.53 347.18 398.10 510,77 456.86 541.61 413.51 539.08 499,31
680.95 503.34 549.80
b.Cassava 250.50 223.61 261.65 190.88 390.11 382.99
311.11 316.89 741.26 831.61 591.18 311.81
 c.Sveet potatoes 8.15 1.89 1.85 6.89 11.31 11.54 6.82 8.90 8.31 10.1 13.52
13.59 


4.Oils
 
a.Oilpal. 
 2.04 4.22 6.38 9.11 13.24 21.11 31.47 44.51 58.33 15.89 94.49 111,51
b,Cotton " 9.40 19.95 15.16 13.95 23.66 10.11 19.55
1,55 11.55 41.89 30.21 21,11
C.Soybets 0.36 0.11 0.21 0.11 0,30 0.60 1.09 0.84 1.54 4.31 12.33 15.03
d.CAstor beus 24.52 24.89 26.87 
 9.18 23.61 16.49 34.53 23.02 v..40 39.95 3.39 13.20
 e.Peanuts 10.92 11,10 6.14 5.24 10.14 11.18 1.92
8.11 5.83 9.79 12.41 11.42 


5.Exports
 
a.Bananas 2,220.60 2,521.35 2,551.11 2,165.36 3,031.00 3,154.63 3,312.76 3,063.18 3,203.36 3,391.25 2,569.45 2,167.94

b.Cacao 46.88 50.16 61.23 49.56 41.99 53.56 70.11 58.42 62.43 90.11 73,71 56.38
 
c.Coffee 
 254.63 210.02 289.59 284.93 208.03 339.43 292.11 334.17 353.25 326.96 359.85 409.89
 
d.Sugarane 8,086.13 9,004.21 1,528.30 9,528.32 5,451.91 5,611.63 5,546,83 5,516.30 5,416.99 6,641.14 1,123.42 6,340.31
e.Manila Hemp 0.16 0.19 0.09 0.32 
 0.45 3.59 4.49 4.36 6.52 9.43 9.90 13.13
f.Plantains 354.14 402.30 401.12 441.08 483.30 464.22 440.92 411.71 
 446.71 151.05 821.30 895.07
 

6.Vegetables
 
a.Garlic 3.99 4.41 3.02 3.04 3.86 4.39 5.34 8.39 3.86 4.09 3.81 6.11
b.Onions 114.23 917.48 95.81 16.78
111,46 10.94 94.01 56,0 
 33.66 34.48 45.51 57.81
 c.Cabagge 51.97 55.23 110,81 72.31 
 92.96 71.91 81.28 61.59 45,92 40.98 43.41 46.16
d.Toetoes 22.09 
 22.85 23.59 24.jl 25.19 23.98 24.43 26.54 24.48 33.33 37.24 42.54
 

1.Fruits
 
a.Avocados 23.96 22.98 21.39 30.79 23,71 11.61 27.20 24.32
23.35 29.30 31.93 39.22
b.Peaches 2.91 2.94 1.68 3.41 2.49 2.50 2.60 2.90 
 3.10 2.84 3.12 3,11
c.Lemons 24.06 24;43 23.24 
 19.18 15.31 15.42 13.22 7.84 8.03 28.42 37.43 21.09
d.Tangerines 10.51 11.32 10.10 13.56 11.06 12.95 4.49 16,90 12.09
5.21 18.26 31.82
 
e.Apples 1.63 2.79 3.26 3.06 4.54 
 4.14 5.62 5.51 3.18 19.00 22.86 23.22

f.Oranges 161.63 164.64 
 181.60 143.14 154.85 152.88 112.81 153.01 143.63 231.63 275.06 323.90

9.Naranjillas 39.21 51.36 41.40 14.19 25.15 22.81 27.81 28.11 26,11 
 91.57 66.04 44.13
h.Pineapples 54.92 62.34 55.30 55.09 57.28 
 59.10 55.97 73.06 44.58 97.60 233.44 130.04
i.Watermelon 9.11 8.08 19.93 8.26 6.49 4.10 8.21 9.16 20.495.47 7.12 14.13 


Soarcs: NAG 1965-1185; [IEC/SEAN. 

1 Raw Cotton (fiber and seeds).

b Includes sugarcane for sugar and for other uses for 1965-1985. Data for 1981-1988 are for cane for sugar only.
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Appodix T&bs 1.2 Prouctioe of Principal Crops, Ecuador, 1965-1188 (I,60 utric toas) (C"tImed, p. 2) 

Crop /Year 1971 1918 1919 1980 1981 1982 1983 1084 1985 198 1981 1188 

1.Grains 
a,Paddy Rice 327.57 225.20 318,20 380.61 434.39 384.35 213.50 431.16 397.35 516.44 780.18 954.53 
b.Hard Corn 164.63 136.48 182.33 196.71 232.62 269.28 184.53 269.02 282.69 316.11 296.62 307.65 
c.Soft Corn 54.60 39.04 35.34 45.26 48.62 54.69 44.20 56.82 35.42 86.48 88.41 89.1 
d.Wheat 39.61 29.03 31.25 31.11 41.43 38.53 26.91 25.11 18.46 32.88 31.31 34.20 
A.Barley 40,80 21.16 20.72 24.35 27.09 35,43 29.46 24.95 28.12 43.68 43,48 50.82 

2.Legumes (dry) 
a.Beans 26.00 18.78 23.20 26.2? 29.10 28.55 20.28 26.05 24.92 21.53 21.80 25.57 
b.Peas 4.95 4.48 6,60 1.45 7.41 7.26 4.71 5.07 4.69 5.53 3.51 3,35 
c.Lentils 0.50 0.38 0.35 0.44 0.58 0.52 0.35 0.23 0.25 0.61 1.14 0.84 
d.Broad beans 8,00 3.43 4,06 4.56 5.16 5.22 5.28 4.11 3.10 6.58 5.04 4,02 

3.Tubers 
a.Potatoes 416.88 343.16 254.51 323.22 391.59 416.42 314.01 389.56 423.19 388.60 353.92 338.21 
b.Cassava 223.54 161.98 182.56 229.31 236.19 183.93 194.79 239.22 228,81 118.01 131.19 123.14 
c.Sweet potatoes 6.27 3.95 4.16 2,70 3.61 5,35 6.56 8.29 6.18 4.50 3.06 6.30 

4.Oils 
a,Oilpall. 124.18 124.18 164.11 244.89 300.04 300.2? 354.18 372.46 451.19 651,80 687.66 674.15 
b.Cotton 26,90 26.55 25.16 39.80 41.97 25,19 4,15 7,83 18.82 36.91 20,11 23.95 
c.Soybeans 19.28 25.40 29.19 33.6? 33.18 31.31 14.07 47.50 62.88 16.24 146.06 131.34 
d.Castor beans 9.64 7.20 0.10 6.11 3.91 2.52 2.31 1.90 1.67 1.41 2.52 0.99 
e.Peuuts 8.40 9.25 17.07 13.58 12.61 5.51 5.10 5.94 1.10 i1.12 6.42 6.06 

5.Exports
 
a,Bananas 2,450.69 2,152.00 2,031.55 2,269.48 2,009.85 1,998.15 1,642.71 1,611.26 1,969.56 2,320.64 2,386.50 2,516.11
 
b.Cacao 12.12 72.08 77.41 91.21 80.46 96.95 45.90 48.67 130.11 91.39 51,53 d5.11
 
c.Coffee 381.40 353.78 421.24 325.44 404.33 395.91 281.80 458.82 333.04 483.58 312.62 342.08
 
d.Sugarcane 1,518.00 6,921.10 6,589.43 6,615.19 6,218.38 5,420.81 5,620.04 6,656.35 4,994.80 2,149.52 3,000.13 2,595.15
 
e.Nanila Hemp 16.51 10.66 10.69 11.04 9.24 1.10 7.54 18.39 10.00 6.80 15.95 22.03
 
f,Plantains 169.49 196.51 673.01 150.98 151.39 153.52 681.21 144.00 945.50 115.53 848.42 959.08
 

6.Vegetables
 
a.Gal*1ic 2.30 1.06 1.11 1.91 2.06 2.81 2.84 2.11 2.11 1.54 1.55 1.50
 
b.Onions 33.03 24.40 26.41 30.10 42.14 41.67 40.67 50.72 55.47 36.86 44.23 55.88
 
c,Cabagge 43.27 26.41 20.84 24.15 25.36 22.84 26.39 31.63 25.91 14.01 10.44 9.65
 
d.Tatoes 33.18 36.61 32.26 38.15 42.31 36.78 35.96 63.98 64.11 61.48 13.21 118.19
 

1.Fruits
 
a.Avocados 40.46 31.33 28.99 29.05 30.61 31.08 29.56 32.57 28.31 20.29 20.03 16.31
 
b.Peaches 2,50 2.22 2.79 2.98 3.15 3.04 3.20 3.05 3.32 3.36 4.61 3.22
 
c.Lemons 15.52 1t.81 15.70 1779 16.26 15.81 14.14 16.86 22.02 23.73 12.16 11.06
 
d.Tangerines 27.66 21.57 28.31 30.84 34.92 33.49 29.10 31.06 34.30 21.80 11.94 15.69
 
e.Apples 21.66 30.52 30.74 30.88 33.93 34.63 35.13 29.44 29.88 30.12 15.51 15.01
 
f.Oranges 519.66 498.29 503.58 533.52 525.25 500.49 355.02 211.96 230.67 69.24 17.62 86.10
 
9.larujillas 22.42 13.89 13.28 1.19 11.50 12.76 15.54 11.67 18.51 21.22 6.20 16.11
 
h.Pineapples 118.12 125.35 124.91 135.01 140.19 136.75 92.29 65.01 10.05 65.49 36.91 22.90
 
i.Waterselon 15.47 29.17 18.68 31.68 33.55 14.11 14.09 26.66 35.25 33.92 92.37 135.99
 

go rce: NAG 1965-1885; INEC/SEAN.
 

£ Raw Cotton (fiber and seeds).
Includes sugarcane for sugar and for other uses for 1965-1985. Data for 1986-1988 are for cant for sugar.
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Apuadix Table 6.3 Harvested Croplead ad Putures, Eceador, 11115-i18 (1,000 hectares) 

Crop /Year 1965 1966 1967 1968 1969 1970 1911 1912 1973 1974 1915 1913 

1.Crops (Total) 1,151.13 1,811.49 1,894.55 1,776,95 1,100.56 1,619.60 1,681.69 1,637.53 1,568.63 1,661.83 1,665.59 1,130.42
 

A,Principal Crops 1,691.97 1,154.61 1,841.64 1,109.41 1,684.93 
 1,661.31 1,661.32 1,630.25 1,558.15 1,636.73 1,651.35 1,669.16
1.Grains 636.75 586.18 101.24 581.47 608.94 588.42 604.11 618.19 489.05 491.00 543.92 547.65
 
a.Rice 102.86 110.62 113.51 11!.82 91.67 86.59 56.58 91.39 84.75 102.69 122.31 134.19

b.Hard corn 118.03 155.03 211.18 148.06 16.70 110.70 101.80 140.85 165.00
80.20 161.60 171.21
 c. Soft corn 129.92 112.21 152.93 101.22 214.69 211.48 241.30 249.99 123,77 109.61 108.16 111.70 

65.04 8
d.Wheat 68.90 79.I 19.34 100.23 76.23 15.56 56.05 46.50 56.26 16.23 52.35
 
a.Barley 157.04 143.22 144.04 135.03 125,65 133.92 119.91 118.96 93,18 60.84 11.56 71.60
2.Legumes tdry) 126.03 150.39 141.09 163.21 129,86 138.34 115.15 102.81 99.19 101.95
94.36 101.52
 a.Bans 54.67 81.66 79.40 86.34 84,81 81.64 62.14 66.34 66.18 61.92
67.14 62.55

b.!,eas 29.61 30.80 30.95 40.96 22.17 30,40 22.68 16.6 15.50 14.46 16.91 16.03
 
c.Lentils 4.71 2.54 3.15 2.32 2.08 2.29 2.62 
 2.30 3.58 3.10 3.56 3.19
d.Broad beans 36.98 35.39 33.59 33.59 20.74 24.01 22,11 13.26 11.45 14.35 18.81 14.38
3.Tube;s 72.66 72.31 83.98 
 18.12 78,89 84.86 92.18 81.48 91.88 90.14 85.59 82.48
 
a.Potatoes 
 44.48 44.34 48.21 49.16 41.42 41.22 53,45 31.13 43.58 39.14 39,50 41.22

b.Cassava 25.02 24.79 33.62 26.68 34.60 37.04 40.67 54.11 43.35
34.79 48.89 38.49
 
c.Sweet potatoes 3.16 3.18 2.15 2.28 2.87 2.85 2.29 3.08 
 2.19 2.11 2.14 2.17


4.Oils 65.95 63.97 58.46 52.56 54.11 35.88 56.47 59.69 94.15 122.81 15.93 79.42
 a.Oilpals 0.13 1.24 1.38 
 1.93 2.93 4.82 6.41 7,85 8.59 10.41 11.58 14.37

b.Cotton 27.26 23.90 23.10 21.03 21.73 8.12 8.24 23.01 45.93 37.14
13.81 26.35
 c.Soybeans 
 0.43 0.13 0.25 0,12 0.33 0.61 0.95 0.72 1.20 3.08 8.22 10.02

d.Castor beans 23.35 23.10 21.59 15.83 23.44 30.56 25.58 45.89
15.56 43.95 3.23 16.12
 
e.Peanuts 14.18 15.00 11.54 11.65 6.34 
 6.17 10.31 11.61 15.40 19.44 15.76 11.96
4. . 756.51 87.45 823,37 199.46 173.16 714.31 762.79 13173 733.88 711.41 183.08 804.42 
a.Bananas 210.35 
 186.68 202.11 195.09 190.11 193.56 181.05 110.14 161.90 151.18 124.63 120.42
b.Cacao 
 247.4' 290.75 264.06 252.79 228.35 228.26 219.08 211.92 213.11 221.13 229.54 252.32
 
c,Coffee 165.90 211.76 208.34 191,23 214.46 214,83 214.83 221.33 221.90 231.89 230.61 246.69

d,Sugarcane b 96.93 112.53 108.01 121.83 104.98 
 99.94 108.14 88.42 89.17 100.81 114.64 91.29
 e.Naila Hemp 0,22 0.25 0.12 0.43 
 0.60 1.85 2.10 3.30 6.52 7.31 8.18 10.85

f.Plantains 35.70 39.48 
 40.13 38.09 35.20 35.93 36.99 36.02 35.28 57.89 75.42 72.85


.6.Vegetable, 13.50 12.72 11.34 10.56 13.58 13.82 9.85 10.51 8.81 8,21 9.13 9.19
 
a.Garlic 2.10 1.14 0.90 0.90 0.69 0.69 0.72 
 1.03 0.70 0.67 0.66 0.90
b.Onions 7.23 6.61 6.46 5.73 9.53 
 9.69 5.19 5.69 4.50 3.81 4.34 4.03
 
c.Cabbage 2.06 2.10 
 2.16 2.34 2.28 2.29 2.09 2.12 1.75 1.62 1.84 1.66
d.Tomatoes 2.11 2.81 1.82 1.59 1.08 1.15 1.73 1.92 2.05 2.60
1.25 2.29


7.Fruits 20.51 21.59 22.16 24.03 25.13 26.17 28.23 29.46
25.68 53.91 51.75 45.08

&.Avocnos 2.45 228 3.04 3.01 2.80 2,90 2.03 3.11 3.0! 5.25 4.89 4.63

b.Peaches 0.80 0.69 0.47 0.65 0.58 0.59 
 0.67 0.76 0.14 0.66 0.64 0.64
 
c.Lemons 1.63 
 1.75 1.72 1.65 1.60 1.63 1.47 1.48 1.38 2.80 3.21 2.87
 
d Tagerines 0.81 0.82 0.81 1.11 1.01
0.51 0.70 0.90 0.911.05 1.04 2.38 1.52 2.73 1.93e.Apple$ 0.77 0.89 1.91 1.01 2.64 1.72 2.60
2.92 2,86
 
f.Oranges 7.49 1.64 8.93 9.10 10.41
7.90 8.40 11.04 11.87 12.64 13.69 16.63

9.Naranjillas 2.68 3.29 3.11 3.87 3,45 
 3.57 3.01 3.85 4.94 21.67 15.93 5.86
h.Pineapples 2.72 2.81 2.61 
 3.19 3.58 3.63 3.25 3.25 2.44 5.48 1.35 1.53
i.Watermelon 1,38 1.29 
 1.87 1.25 2.29 2.30 2.38 1.23 0.92 0.96 1.19 1.46
 

8.Other Crops 59.16 62.88 46.92 67.54 15.63 18.23 14.37 7.28 10.41 25.10 14.24 60.66
 

II,Pastures (Total) 1,519.20 1,624.25 1,778.28 1,840.50 1,832.50 
 1,882.70 2,201.30 2,189,90 2,314.26 2,661.89 3,063.50 3,412.00
A.Siera Provinces 842.00 921.65 934.08 1,047.00 1,032.50 
 1,046.50 1,069.50 910.20 1,049.86 1,186.20 1,491.50 1,620.00

9.Coastal Provinces 466.50 
 484.00 597.00 50 10 535.00 549.20 751.00 791.50 815.25 921.40 1,042.00 1,290.00

C.Oriente IGalapagos 210.10 218.60 247.20 J9M.50 265.00 380.80 428.20 389.15 560.00 502.00
287.00 548.29 


III. Total Lad 3,210.33 3,441.74 3,612.84 3,617.45 3,533.06 3,562.30 3,882.99 3,821.43 3,882.89 4,323.12 4,129.09 5,142.42
 

Soirca: NAG 1965-19,5; IIEC/SEAN. 

I Annual growth rate estimated with Exponencial Curve Fit: y:anbx ,M; and p0.
b Includes sugarcue for sugar led for other uses for 1165-1985. Data for 1986-1188 are for cane for sugar only.
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Appotditx Table 1.3 Harvested Croplad lad Putirs, Ecosdr, fill-IOU (1,061 Mctam) (€oatilled, P.2) 

Crop /Year 1911 1978 1919 1980 1981 1982 1983 1984 1985 1985 1981 1988 1145/85 

Growth
 

1.Crops (Total) 1,589.66 1,416.19 1,457.10 1,541.54 1,600.51 1,552.42 1,436.90 1,519.25 1,130.54 2,238.12 2,242.10 2,338.39 -0.81
 

A.Principal Crops 1,560.81 1,385.38 1,421.20 1,502.40 1,560.90 1,508.88 1,393.11 1,533.82 1,621.86 2,071.12 2,110.60 2,143.13 -0.8
 
1.Grains 454.95 324,13 390,19 410.85 441.81 414,j3 356.21 039.36 415.20 110.88 821.10 013.82 -2.33 
a.Rice 101.05 81.30 110.81 126.61 131.28 94.85 139.08 149.90 275.90 281.56 1.58
131.12 2421.84 

b.Hard corn 153.00 132.50 110.37 165.10 184.73 155H4 145.30 182.80 114.30 261.30 258.90 245.72 1.35
 
c.Soft corn 84.00 52.05 4B.41 59.20 59.76 61.09 I0.M 62.28 43.45 175,40 115.50 180.01 -6.71 
d.What 40,90 26.88 30,37 32.10 31.19 33.05 25.75 24.50 18.11 41.10 39.40 39.44 -5.14 
e,Barley 60.00 32.00 30.77 26.24 21.85 33.06 29.15 30,70 29.44 54.24 61.40 61.09 -9.89 

2.Laquins (dry) 85.56 55.05 651B5 10.67 15.51 7115 53,65 50.11 51.94 65.23 50.50 68.19 -5.19 
a.Beans 59.00 39.12 44.81 48.15 53.52 50.98 35,84 44.31 39.74 42,21 42.20 43.45 -3.46 
b.Peas 10.30 8.61 13.13 13.97 14.00 12.48 8.56 8.50 5,71 13.03 ]4.60 12.92 -1.06
 
c.Lentils 1.M 0.84 0.57 0.67 0.92 0.83 0.71 0.43 0.56 2.18 2.20 2,89 -9.61 
d.Broad beans 15.10 5.48 6.91 7.87 7.01 6.81 7.54 6,43 4.85 8.51 10.50 M,3 -9,53
 

3.Tub e r s 5 8 3 6 5 4 .51 
4 7 6 5.16 5 8 32 5 .0 48 12 5 9 0 3 5 9 5 9 14 .2 1 19 3 0 89.3 -2.41' a.Potatoes 36.00 29.64 26.89 30.38 31.60 35.10 25,74 33,49 36.58 53.60 66.10 41.49 -2.46
 
b.Cassava 31.02 23.82 20.04 25.11 26.00 19.92 20,10 23.99 22.21 19.90 22.40 20.85 -2.11 
C.Sweet potatoes 1.34 0.85 0.83 0.51 0.72 0.98 1.113 1.55 0.80 0.71 0.10 1.39 -6.88
 

4. Oils 16.81 72.16 82..2588.34 85.47 16.13 57.13 76.69 95.22 120,56 155.60 153.00 2.14 
a.Ollpall 14.26 14.26 11.64 25.67 26.00 26.80 28.54 29.19 34.24 44.00 48,10 52.52 19.66 
b. Cotton 26.20 20.40 20.20 19,41 24.09 17.40 10.37 9.24 16.51 24.71 25.,10 26.44 -1.52 
c.Soybeans 14.83 16.93 22.23 24.94 21.10 21.32 10.05 28.36 34.66 39.30 81.10 12.65 34.80
 
d.Castor beans 9.52 9.26 10.05 6.71 4.31 3,11 2.63 2,10 1.62 1.40 2.80 1.56 -12.43
 
e.Peanluts 12.00 11.31 13.13 11.61 10,94 1.50 6.14 1.10 8.19 11.09 9.50 9.43 -1.95 

5.Exports 818.74 826.20 181.31 819,51 839.71 822.87 844.91 048,09 930.30 919.10 0.521834.10 991,.21 

a.Bananas 100.54 67.55 64.00 59.30 65.,18 119,50 -7.3177,86 10.49 65.00 60.54 112.00 121.23 

b,Cacao 238.00 287.19 269.99 259.88 270.00 217.00 210.00 285.05 286.18 326.41 310.80 325.73 0.70
 
c.Coffee b 260.00 210M0 261.64 288.00 320.90 321.88 318,91 344.98 426.91 420.50 383.10 381.13 3,53

d.Sugarcane b 109.30 104,28 103.08 101.15 104.36 92.21 7q.91 88.85 81.20 42.20 44.20 44.01 -0.85
 
e.mallila Help 13.00 14.40 14.40 13.80 13,54 11.80 11.60 20.18 13.51 14.00 16,50 17.83 25.89
 
f.Plantains 91.90 12.41 64.65 69.15 61.91 65.16 63.09 64.61 08,45 78,10 56.10 83.11 4.21
 

5.Vegetables 8.32 1.03 5,94 1.56 9.38 9.03 9,06i11.15 12.55 15.54 14.80 15.65 -1.57
 
a,Garlic 0.35 0.20 0,23 0.40 0.41 0.54 0.53 0.521 0.51 0.95 0.50 0.42 -5.73
 
b.Onions 3,91 2.77 3.06 3,33 4.74 4.73 4.59 5,75 5,42 8.61 7.80 1.84 -2,70
 
c.Cabbage 1,46 1.10 1.13 1.27 1.36 1.45 1.52 1.74 1.48 1.12 0,10 0.62 -2.81
 
d.Toaaoes 2.54 2.96 2.52 2,56 2.87 2.31 2.42 3.14 4.14 4.80 5.10 6.18 3.88
 

7.Fruits 48.13 45.10 45.51 49.23 49.10 48.13 46.07 42.31 39.27 31.39 29.00 34.21 4.66
 
a.Avocados 2.66 2.71 2.73 2.82 2.89 2.94 2.95 3.21 3.39 3.45 3.20 3.71 0.85
 
b,Peaches 0.53 0,50 0.50 0.51 0.51 0,51 0.53 0,51 0.50 0.55 1.10 1.18 -1,55
 
c.Lem~ofs 1.30 1,35 1.37 1.38 1.45 1.40 1.54 1.18 2.24 2.38 1.90 1.18 -0.05 
d,Tanrrae 3.21 3.29 3.33 3.37 3,40 3,40 3.46 3.10 3,15 2.05 1.40 1.99 9.16 
8.Apples 3.27 3.13 3.15 3.20 3.20 3.23 3.12 2.85 2.83 2.89 2.39 3.14 8.85
 
f.Oranges 23.44 22.91 23.10 25,t9 25.18 25.15 24.62 21.62 11.13 10.48 8.90 10.78 1.13
 
9Naranjillas 4.15 2.53 2.51 2.20 2.51 2.48 2.92 2.86 3.35 3.92 2.20 3.53 -1.33
 
hpineapples 1.65 1,25 1.27 1,91 1.84 1.65 5.18 4,56 4.01 3.58 2.60 2.57 4.95
 
1,Wateraelon 1.26 2.03 1.61 2,59 2 72 1.28 1,15 1.16 2.06 2.08 5.40 5.61 0.14
 

8,Other Crops 28.79 30.81 35,90 39.06 39.61 43.54 43.19 45.44 108,58 117.20 132.10 194.50 0.39
 

[1. Pastures (Total) 3,500.00 3,516.42 3,921.92 4,016.17 4,217.59 4,419.15 4,375.35 4,311.33 4,432.10 4,477.59 4,885.10 4,813.90 6.23
 
A.Siera Provinces 1,610.00 1,614.10 1,510.78 1,704.50 1,194.18 1,858,83 1,901.41 1,942.46 1,891.00 1,958.03 1,831.90 1,829.40 4.64
 
B,Coastal Provinces 1,323.00 1,571.30 1,910.03 1,953.90 2,082.15 2,122.44 2,057.08 1,910.36 2,028.10 2,018,52 2,188.80 2,184.20 9.35
 
C.Oriente &Galapagos 501.00 265.02 341,11 358.31 340.66 438.49 416.86 464.51 503.00 501.04 864.40 850.30 3.12
 

111. 5,089.66 4,932.61 5,319.02 5,558.31 ,7115.51 3.56
Total Land 5,818.10 5,912.18 5,812.25 5,955.59 6,163.24 1,121.80 1,212.29 


Source: NAG 1965-1985; [NlEC/SEAR,
 
bx,  a 9nua rate esti wi hExpo encial Curve Fit: y : ue W>; and yO.ro wth mted 


bIncludes sugarcane for sugar and for other uses for 19655-1
985, Data for 1985-1988 are for cane for sugar only.
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Apadx Table 6.4 Yields of Pricipul Cros, Eciador, 1165-11H (utric toaes/lhW rs) 

Crop /Year 1965 1966 1961 1968 1969 1910 191 1972 1913 1914 1915 1916 
.--


1.Grains 
-- --

d.Paddy Rice 2.30 2.26 2.11 1.24 2.99 2.85 3.55 2.11 3.27 
 3.46 3.61 2.93

b.Hard Corn 0.12 0.11 0.73 0.59 1.06 1.21 1.09 0,99 1.09 1.15 1.23 1.22
 
c.Soft Corn 0.46 
 0.50 0.48 0.39 0,66 0.79 0.58 0.68 0.81 0.70 0.83 0.90

d. heat 0.94 0.96 0.99 1.04 0.94 1.06 0.91 0.90 0.91 0.98 0.85 0.89
 
e.Barley 0.59 0.54 0.51 0.56 0.62 0.82 0.51 0.62 0.85 
 0.92 0.88 0.86
 

2.Leus (dry) 
a.leans 0.51 0.45 0.48 0.41 0.45 0.51 0,45 0.42 0.42
0.48 0.42 0.49
b.Peas 0.61 0.59 0.58 0.54 0.50 0.59 0.62 0.59 0.58 0.65 0.57 0.54
 
c.Lentils 0.36 0.32 0.31 0.31 0.55 
 0.41 0.28 0.39 0.43 0.61 0.53 0.51

d.8road bout 0.63 0.58 0.59 
 0.59 0.53 0.15 0.65 0.11 0.71 0.18 0.83 0.91
 

3.Tubers
 
a.Potatoes 8.78 1.83 8,21 10.39 11.03 
 11.41 12.14 12.55 12.31 12.86 12.64 13.34

b.Cassava 10.01 9.02 7.18 7.15 11.28 10.67 10,34 9.27 13,10 11.13 13.18 9.82
 
c.Sweat potatoes 
 2.58 2.48 3.65 3.02 3.94 4.05 2.98 2.89 3.82 5.03 4.96 4.88
 

4.Oils 
a.Oilpalm 2.19 3.40 
 4.62 4.12 4.52 4.38 4.91 5.61 6.19 7.29 8.16 1.76
b.Cotton 
 0.34 0,83 0.66 0.66 1.09 0.81 1,30 0.83 0.85 0.91 0.81 0.82 
c.Soybeans 0.84 0.85 0.84 0.92 0.91 1.15 1.11 1.280.98 1.42 1.50 1.50
d,Castor oil 1.05 1.05 1.24 0.58 1.01 
 1.06 1.13 0.90 1.12 0.91 1.05 0.79
 
e.Peanuts 0.77 0.18 
 0.16 0.45 0.92 0.85 0.95 0.92 0.81 0.88 0.12 0.66
 

5.Exports
 
a.Bananas 10.56 13.51 12.62 14.11 15.94 
 16.30 18.30 11.94 11.19 22.38 20.92 22.99
b.Calac 0,i9 0.17 0.23 0.20 0.21 
 0.23 0.32 0.27 0.29 0.41 0.32 0.21
 
c.Coffee 1.53 
 1.24 1.39 1.49 0.91 1.58 1.36 1.51 1.55 1.41 1.56 1.66

d.Sugarcane 83.43 80.02 69.10 18.21 51,99 51.01 63.07 81.42 61.31
56.15 65.94 69.46
 
a.Nlaila Hop 0.3 0.76 0.75 0.14 0.15 2.14
1.94 
 1.32 1.00 1.28 1.21 1.21

f.Plantains 9.92 10.19 10.16 11.58 
 13.73 12.92 11.92 11.43 12.66 12.97 10.89 12.29
 

6.Vegetables
 
a.Garlic 1.90 3.81 3.36 3.38 5.59 6.36 1.42 8.15 
 5.51 6.10 5.i6 1.46

b.Cnins 15.80 16.71 15.09 12.38 10.06 9.79 13.26 9.96 7.48 8.91 10.50 14.36
 c.Cabagge 28.14 26.30 51.30 
 30.90 40.11 34.05 38.89 29.05 26.24 25.30 23.59 21.81
d.Tosatoes 10.47 
 8.13 12.96 15.33 23.32 20.85 19.54 15.34 12.15 16.26 16.26 16.36
 

1.Fruits
 
t.Avocados 9.18 10.08 9.01 10.23 
 8.49 8.05 5.15 8.58 8.08 5.58 6.53 8.41

b.Peaches 
 3.11 4.26 3.57 5.34 4.29 4.24 3.88 3.82 4.19 4.30 4.88 5.80
 
c.Laons 14,16 13.96 13.51 11.99 9.51 9.46 8.99 5.30 5.82 10.15 11.66 7.35
d.Tangerines 12.98 13.80 11.61 12.22 10.95 5.01
12.33 
 4.20 11.12 7.03 9.46 12.24
 
e.Apples 2.61 3.99 4.23 
 3.40 5.10 5.21 2.94 2.34 1.43 6.96 1.83 8.12

f.Oranges 
 22.38 20.84 23.71 11.04 11.34 16.80 16.60 13.86 12.10 18.80 20.09 19.48

9.laranjillas 14.63 15.61 15.24 19.11 7.29 6.39 9.26 7.30 5.41 
 4.23 4.15 1.53
h,Pineapples 20.19 21.12 20.71 11.27 16.00 16.28 11.22 22.48 
 18.27 11.81 31.76 17.21

i.kateruelon 6,60 6.26 10.66 
 6.61 2.39 2.82 2.99 3.82 8.92 9.54 11.81 14.03
 

Source: NAG 1165-1185; IEC/SEAN.
 

Annual growth rite estimatsd with Exponential Curve Fit: y:iebx,a ;and pYO.
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ApMdix Table 6.4 Yields of Pricipal Crops, Ecuador, 1t65IU (mtric tous/ectrs) (Cotlted, p.2) 

Crop / Year 1911 1918 1979 1960 1981 1982 1983 1984 198 61986 1981 1988 Annual 
Growth1
 (1) 

....------ --- ------- ---- ------- ---- ------------- ------- ------- -----.... ....---------------
1.Grains
 
a.Paddy Rice 3.06 2.71 2.81 3.01 3.31 2.92 2.88 3.14 2.65 2.53 2.83 3.32 1.66
 
b.Hard Corn 1.01 1.03 1.01 1.18 126 1.13 1,27 1.41 1.62 1.21 1.15 1.25 3.51
 
c.Soft Corn 0.65 0.15 0.13 0.16 0.81 0.90 0.73 0.91 0.82 0,49 0.48 0.50 2.96
 
d.Wheat 0.91 1.08 1.03 0.91 1.11 1.11 1.05 1.03 1.02 0.80 0.80 0.81 0.54
 
e.Barley 0.68 0.68 0.61 0.93 0.94 1.01 0.99 0.81 0.91 0.68 0.11 0.83 2.10
 

2.Legumes (dry)
 
a.Beans 0.44 0,48 0.52 0.55 0.55 0.56 0.55 0.59 0.63 0.51 0.52 0,59 1.20
 
b.Peas 0.48 0.52 0.60 0.53 0.53 0.58 0.55 0.59 0.69 0,42 0.24 0.26 -0.11
 
c.Lentils 0,43 0,45 0.52 0.66 0.63 0.63 0.49 0.53 0.45 0,28 0.52 0.29 2.66
 
d.Broad beans 0.53 0.53 0.59 0.58 0.13 0.16 0O.N 0.13 0.64 0.11 0.48 0.45 0.56
 

3, Tubers 
a.Potatoes 11.58 11.50 9.46 10.64 12.39 11.86 11.14 11.63 11.51 7,25 6.31 1,12 1.15 
b. Cassava 1.21 1.05 9.11 9.11 9.11 9.23 9.69 9.91 10.30 5.93 6.86 6.91 -0.07 
c.Sweet potatoes 4.68 4.65 5.01 4.43 5.01 5,46 5,13 5.35 8.48 6.34 3.83 4.53 4.17
 

4.Oils
 
a. Olpal. 8.15 8.75 9.34 9,54 11,54 11.54 12,41 12.16 13.31 14.5 14.30 12.84 1.50 
b.Cotton 1.03 1.30 1.25 2.05 1.14 1.45 0.40 0.79 1.14 1.49 0.80 0,91 2.82 
c.Soybeans 1.30 1,50 1.34 1,35 1.51 1.15 1.40 1.61 1.81 1.94 1.80 1.81 3.81 
d.Castor oil 1.01 0.18 0.91 0.91 0.90 0.81 0.90 0,90 1.03 1.05 0.90 0.50 -0.63
 
e.Peanuts 0.10 0.82 1.30 1.11 1.16 0.13 0.83 0.84 0.94 1.00 0.68 0.64 1.32
 

5.Exports
 
a.Bananas 24.38 27.64 30.07 32.20 31.40 30.15 21.10 21.66 30.22 20.72 19.91 20.25 5,32 
b.Cacao 0.30 0.25 0.29 0.34 0.30 0.35 0.11 0.18 0.46 0.28 0.19 0.26 1.18
 
c.Coffee 1.49 1.31 1.61 1.13 1.26 1.23 0.83 1.33 0.18 1.15 0.91 0.90 -1.41 
a. Sugarcane 68.78 86.43 64.02 61.39 60.16 58.16 10.33 74.92 51.28 65.20 67.89 58.90 -0.38 
e.Nanila Heap 1.27 0.14 0.74 0.80 0.68 0.60 0.65 0.88 0.74 0.49 0.96 1.24 -1.50 
f.Plantains 1.86 11.00 10.41 10.1711.38 11.39 10,89 11.52 13.81 9.93 15.12 1!.54 0.15 

6.Vegetables
 
a.Garlic 6.51 5.30 4.83 4.18 5.02 5.20 5.36 5.21 5.31 1.62 2.58 3.56 1.99
 
b.Onions 8.32 8.81 8.63 9.04 8.89 8.81 8.86 8.82 8.64 4.25 5.61 1.13 -2.69
 
c.Cabagge 29.64 24.06 18.44 19.49 18.65 15.15 11.36 18.18 17.51 12.51 14.91 15.56 -4,09
 
d.Toatoes 13.30 12.39 12.80 14.90 14.14 15.92 14.86 11.11 15.63 14.06 12.86 17.43 0.10
 

1.Fruits
 
a.Avocados 15.21 11.5610.62 10.30 10.59 10.51 10.02 9.96 8.31 5.86 6.26 4.41 0.91
 
b.Peaches 4.12 4.44 5.58 5.84 6.18 5.96 6.04 5.98 6.64 6.11 4.25 2.13 2.64
 
c.Lesons 11.94 8.15 11.46 12.89 11.21 10.68 9.18 9.41 9.83 9.91 6.40 9.31 -0,69
 
d.Tangerines 8.46 8,38 8.52 9.15 10.21 9.85 8.41 10.02 10.89 10.63 6.53 1.88 -0.83
 
e.Apples 8.46 9.15 9.76 9.65 10.60 10.12 11,26 10.33 10.56 10.63 6.71 4.01 1.88 
f.Oranges 22.17 21.15 21.80 21.18 20.86 19.90 14.42 12.58 13.01 6.61 8.72 8.04 -0.90
 
9.karanjillas 4.12 5.49 5.29 3.54 4.58 5.15 5.32 4,08 5.51 5,41 2.82 4.15 -6.04
 
h.Pineapples 15,44 11.29 11.19 16.94 11.88 17.85 16,91 14.27 11.41 18.29 11,91 8,91 -0.95 
i. Watermelon 12.28 14.37 11.60 12.23 12.33 11.49 12.25 15.15 11.11 16.31 11.11 24.24 6,12 

jource: HAG 1965-1985; IEC/SEA. 
Antual growth rate estimated with Exponential Curve Fit: y:aex, a)0; and y0 
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Appendix Table 8.5 	Harvested Area, Yields and Production for Principal

Crops, Annual Averages, 1965-1969 and 1980-1985
 

Crop 1965-1969 	 1980-1985 £ 

Area Yield Production Area Yield Production
 
(has) (kgs/ha) (m (has) (kgs/ha) (mt

(Ao) (Yo) 	 P (At) (Yt) (Pt
 

1. Grains
 
Paddy Rice 
Hard corn 
Soft corn 
Wheat 
Barley 

106,096 
153,800 
143,406 
78,618 

140,996 

2,179 
774 
497 
974 
576 

231,224 
119,046 
71,201 
76,543 
81,159 

135,718 
172,786 
57,156 
28,992 
29,658 

3,005 
1,453 
840 

1,059 
932 

407,886 
251,079 
48,021 
30,704 
27,635 

2. Legumes (dry)
Beans 77,388 
Peas 30,910 
Lentils 2,960 
Broad beans 32,058 

471 
564 
382 
584 

36,480 
17,426 
1,129 

18,723 

47,342 
11,168 

682 
6,618 

575 
586 
579 
688 

27,226 
6,542 

395 
4,554 

3. Tubers 
Potatoes 
Cassava 
Sweet potato 

45,522 
28,942 
2,728 

9,260 
9,049 
3,135 

421,532 
261,900 

8,552 

33,430 
23,458 

932 

11,619 
9,545 
5,745 

388,431 
223,906 

5,354 

4. Oils 
Oilpalm 
Cotton 
Soybeans 
Castor beans 
Peanuts 

1,642 
23,524 

252 
21,582 
12,142 

4,012 
719 
870 
987 
736 

6,588 
16,922 

219 
21,300 
8,935 

28,380 
17,470 
26,076 
3,576 
9,068 

11,750 
1,434 
1,632 

911 
968 

333,464 
25,045 
42,565 
3,259 
8,777 

5. Exports
Bananas 
Cacao 
Coffee 
Sugarcane 
Manila Hemp 
Plantains 

197,000 
256,672 
199,538 
108,856 

324 
37,720 

13,359 
200 

1,325 
72,670 

746 
11,116 

2,631,672 
51,339 

264,381 
7,910,566 

242 
419,295 

65,062 
273,742 
340,546 
96,084 
14,686 
67,176 

30,445 
325 

1,146 
62,502 

742 
11,773 

1,980,829 
88,998 

390,264 
6,005,442 

10,895 
790,845 

6. Vegetables
Garlic 
Onions 
Cabbage 
Tomatoes 

1,146 
7,124 
2,188 
1,882 

3,619 
14,008 
35,483 
14,043 

4,148 
99,793 
77,637 
26,428 

476 
4,994 
1,460 
3,124 

5,106 
8,840 
17,914 
15,661 

2,430 
44,147 
26,155 
48,924 

7. Fruits 
Avocados 
Peaches 
Lemons 
Tangerines 
Apples 
Oranges 
Naranjillas 
Pineapples 
Watermelon 

2,716 
638 

1,670 
924 
774 

8,072 
3,280 
3,006 
1,616 

9,517 
4,236 
12,758 
12,311 
3,879 

20,274 
14,389 
19,17-9 
6,504 

25,849 
2,702 

21,306 
11,376 
3,002 

163,654 
47,195 
57,651 
10,510 

3,062 
508 

1,666 
3,284 
3,062 

22,974 
2,682 
6,408 
2,082 

9,959 
6,120 
10,818 
10,036 
10,373 
17,506 
4,571 
16,882 
13,664 

30,494 
3,109 

18,023 
32,958 
31,761 

402,179 
12,261 

108,183 
28,448 

Source: Appendix Tables 6.3 and 6.4.
 
a 
Data for 1983 are excluded from the average because of extremely bad


weather which caused abnormally low production.
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Appendix Table 7.1 INUMII Expenses by Programs and Activities, 1985-1988
 
(thousands of current sucres)
 

Activity Central Water Irrigation Construction Planning Total
 

Management Management Management & Operation
 

-- 1985 --

Studies 899.8 979.1 150.0 70,518.1 370.0 72,917.0 

Construction 1,927,868.6 1,927,868.6 

Operation 31,398.0 31,398.0 

Maintenance 1,129.3 44,276.5 45,405.8 

Ag. Development 31,052.4 31,052.4 

Adm. Expenses 174,134.4 20,498.3 3,020.5 353,716.9 10,520.8 561,890.9 

fixed Assets 42,416.1 1,618.8 76.7 244,416.5 1,159.0 289,687.1 

Payment/Debt 87,019.4 87,019.4 

Water Agencies 49,392.0 49,392.0 

Total 305,599.0 72,408.2 3,247.2 2,703,247.0 12,049.8 3,096,631.2 

9.87% 2.34% 0.10% 87.30% 0.39% 100.00% 

-- 1986 --


Studies 275.0 5,646.6 153,722.8 159,644.4
 

Construction 2,427.1 2,456,583.7 2,459,010.8
 

Operation 38,359.1 38,359.1
 

Maintenance 64,108.2 64,108.2
 

Ag. Development 34,094.5 34,094.5
 

Adm. Expenses 220,466.6 38,277.1 5,617.0 528,631.7 18,884.2 811,876.6
 

Fixed Assets 8,175.1 4,134.2 17.1 190,738.2 248.9 203,313.5
 

Payment/Debt 80,929.8 80,929.8
 

Water Agencies 84,098.4 84,098.4
 

Total 312,273.6 132,156.3 5,634.1 3,466,238.2 19,133.1 3,935,435.3
 
7.93% 3.36% 0.14% 88.08% 0.49% 100.00%
 

---------- ... . ---. -- .-- . ------------------- - - .. --- . . . ...------- . . ----

-- 1987 --


Studies 5,731.5 195.0 92,712.3 1,296.5 99,935.3
 

Construction 46,280.0 2,414,315.3 2,460,595.3
 

Operation 54,205.4 54,205.4
 

Maintenance 16,612.9 73,168.4 89,781.3
 

Ag. Developiment 24,444.8 24,444.8
 

Adm. Expenses 253,174.0 36,577.8 7,088.1 724,135.7 23,823.6 1,044,799.2
 

Fixed Assets 72,856.8 2,252.7 151,212.9 226,322.4
 

Payment/Debt 94,855.1 94,855.1
 

Water Agencies 123,042.9 123,042.9
 

Total 483,778.8 167,604.9 7,283.1 3,534,194.8 25,120.1 4,217,981.7
 

11.47% 3.97% 0.17% 83.79% 0.60% 100.00%
 

-- 1988 --


Studies 1,259.3 520.0 105,391.3 2,800.0 109,970.6
 

Construction 3,611,569.0 
 3,611,569.fl
 

Operation 60,047.6 60,047.6
 

Maintenanco 3,652.3 74,572.F 78,225.2
 

Ag. Development 22,389.6 22,389.6
 

Ads. Expenses 371,782.3 52,381.3 5,912.8 1,042,005.7 25,769.4 1,497,851.5
 

Fixed Assets 61,124.5 85,174.5 146,299.0
 

Payment/Debt 67,804.6 67,804.6
 

Water Agencies 150,877.7 150,877.7
 

Total 504,363.7 204,518.3 6,432.8 5,001,150.6 28,569.4 5,745,034.8
 

8.78% 3.56% 0.11% 87.05% 0.50% 100.00%
 
t--------------------------------------------------------------------------


Source: INHERI Departament of Evaluation.
 

http:3,611,569.fl


--------------- ---------- ---------- ------------ --------- -------------

-------- ----------- ---------- ------------ --------- -------------

-- --------- ---------------

-------- ---------- ---------- ------------ --------- -------------

- --------- ------------- -------- -------------

-------- ---------- ---------- ------------ --------- -------------

----------

----------------- ---------- ------------ --------- -------------

----------------------------------------------------------

Appendix tables 491
 

£VPgaix Table 7.2 INURI Expenses by Programs and Activities, 1985-1988 
(thousand of 1988 sucres) 

Activity Central Water Irrigation Con,truction Planning Total 
Management Management Management & Operation 

-- 1985 --

Studies 2,260.2 2,468.1 378.1 
 177,762.9 932.7 183,810.1

Construction 
 4,859,794.7 4,859,794.7

Operation 
 79,148.5 79,148.5

Mairtenance 2,846.8 111,612.7 114,459.5

AS. Devalopent 
 78,277.3 78,277.3
Adm. Expenses 438,960.1 51,672.4 7,614.1 891,653.9 26,521.0 1,416,421.4
 
Fixed Assets 106,923.0 4,080.7 193.3 616,128.1 2,921.6 730,246.8

Payment/Debt 219,359.6 
 219,359.6

Water Agencies 124,508.0 
 124,508.0
 

Total 770,157.7 182,729.1 8,185.6 6,814,378.0 30,375.3 7,806,025.7
 
9 77% 2.34% 0.102 87.30% 0.39% 100.00%
 

-- 196 ---------1986 ---------- ---------- ------------

Studies 563.5 11,570.5 314,993.8 327,127.7
 
Construction 4,973.4 5,033,791.9 5,038,765.3

Operation 
 78,601.7 78,601.7
 
Maintenance 
 131,364.3 131,364.3

Ag. Development 
 69,863.1 69,863.1

Adm. Expenses 451,758.7 78,433.7 11,509.8 1,083,220.6 38,695.7 1,663,618.4
 
Vixed Assets 16,751.6 8,471.4 35.0 390,842.1 510.0 416,610.2
 
Payment/Debt 165,833.5 0.0 
 165,833.5
 
Water Agrncies 172,326.2 
 172,326.2
 

Total 639,880.6 270,801.8 11,544.8 7,102,677.5 39,205.7 8,064,110.5
 
7.93% 3.36% 0.14% 08.08% 0.49% 100.00%
 

----------1 ----------

-- 1987 --


Studies 9,068.9 
 308.5 146,697.2 2,051.4 158,7.6.1

Construction 73,228.1 
 3,820,133.8 3,893,361.9

Operation 
 85,768.4 65,768.4
 
Maintenance 26,286.3 
 115,773.2 142,059.6

Ag. Developaant 
 38,678.6 38,678.6
 
Ads. Expenses 400,593.3 57,876.5 11,215.4 1,145,788.7 37,695.7 1,653,169.6

Fixed Assets 115,280.2 3,564.4 239,261.8 358,106.4

Payment/Debt 150,087.8 
 150,087.8

Water Agencies 194,688.9 
 194 ,688.9
 

Total 765,475.7 265,198.6 11,523.9 5,592,101.8 39,747.1 6,674,047.2
11.47% 3.97% 
 0.17% 83.79% 0.60% 100.00%
 

-- --1988 -188--------- ---------------- ------ -----------


Studies 1,259.3 
 520.0 105,391.3 2,800.0 109,970.6
Construction 
 3,611,569.0 3,611,569.0

Operation 
 60,047.6 60,047.6

aintenance 3,652.3 
 74,572.9 78,225.2


Ag. Development 
 22,359.6 22,389.6
Adm. Xxpensws 371,782.3 52,381.3 5,912.8 1,042,005.7 25,769.4 1,497,851.5 
Fixed Assets 61,124.5 85,174.5 14E,299.0

Payment/Debt 67,804.6 
 67,804.6
 
Wnter Agencies 150,877.7 
 150,877.7
 

Total 504,3S3.7 204,518.3 6,432.8 5,001,150.6 28,569.4 5,745,034.8
 
8.78% 3.56% 0.11% 
 87.05% 0.50% 100.00%
 

Sc~Awce: [NUHFRI Departament of Evaluation. 
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Appendix Table 7.3 INUNI Human Remources and Salaries 19865-1988 

Categories Employees Total Salaries Average Salaries (sucres) 

Number Share Amount Share Current Constant 1988 

(M) (S/.1,000) (%) Prices Prices
 

----- ----------- ---------------------- ----------------------------------

-- 1985 --

Management 31 1.61 8,904.0 3.26 287,226 723,491 

Profemional 346 17.98 72,164.8 26.40 208,627 525,508 

Technical 120 6.24 17,534.4 6.41 146,120 368,060 

Administrative 194 10.08 26,502.0 9.69 136,608 344,101 

Unskilled labor 1,233 64.09 148,272.0 54.23 12'j,253 302,904 

Total 1,924 100.00 273,397.2 100.00 142,098 357,930
 

-- 1986 ..................................................................
 

Management 32 1.49 10,091.0 2.94 315,344 646,196
 

Profesional 340 15.88 80 739.0 23.51 237,468 
 486,614
 

Technical 159 7.43 26,250.0 7.64 165,094 338,308
 

Administrative 253 11.82 38,426.0 11.19 151,881 311,232
 

Unskilled labor 1,357 63.38 187,857.0 54.71 138,436 283,679
 

-------- -------- --.. -- -- -- -- --------. . .-------------... ...----... 


Total 2,141 100.00 343,363.0 100.00 160,375 328,637
 

-- 1987 ..................................................................
 

Management 35 1.61 14,502.0 3.25 414,343 655,606
 

Profesional 433 19.97 127,623.6 28.64 294,743 466,365
 

Technical 112 5.17 21,357.6 4.79 190,693 301,729
 

Administrative 231 10.65 40,300.8 9.05 174,462 276,048
 

Unskilled labor 1,357 62.59 241,761.3 54.26 178,159 281,897
 

Total 2,168 100.00 445,545.3 100.00 205,510 325,174
 

-- 1988 .. ......... ......... ............ ......... .......... ...............
 

Management 35 1.61 14,592.0 2.58 416,914 410,914
 

Profesional 432 19.93 141,176.4 25.01 326,797 326,797
 

Technical 112 5.17 27,766.2 4.92 247,913 247,913
 

Administrative 232 10.70 53,737.8 9.52 
 231,628 231,628
 

241,200
Unskilled labor 1,357 62.59 327,308.4 57.97 241.200 


Total 2,168 100.00 564,58C.8 i0o0,0 260,415 260,415
 

Source: INZRHI Department of Evaluation. 
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Appeadix Table 7.4 Principal Characteristics of INERNI Irrigation Projects isOpratim, 1181
 

Project Province Coand Irrigable Irrigated Volume of Volume Value of Project Degree Fawlies
 
Area Area in Water per later Efficiency of Benefited
 

(Superficie (Superfice 1987 Contracted Hectare Contracted ---------------- Co ple-

Doinade) Regable) in1987 Irrigated in1987 (c/b) (d/ tiona
 
(hectares) (hectares) Ihectares) (1000 m3) (3/ha) tS/.000) (1) () () (mutber)
 

............------...
 - .-- ( (d) - (e) --.. -

Total 139,630 79,289 52,004 994,163 19,128.6 142,076 56.79 65.59 79.4 42,832
 

(a) (b-( ---- ..... - (f) (9) (n--)(i 

1.Kontufar CArchi 4,000 2,800 2,238 37,126 16,588.8 
 4,482 70.00 79.93 96.8 810
 
2.San Vicente de P.Carchi 600 400 360 11,353 31,536.0 1,173 66.67 90.00 100.0 452
 
3.Aebuquf Isbabura 1,500 1,325 929 29,291 31,536.0 3,021 88.33 10.11 81.5 
 117
 
4.Salinas Imbabura 2,400 2,100 2,070 55,919 27,043.2 5,963 81.50 98.51 96.8 12
 
5.Tabacundo I(kells)Pichiecha 2,000 1,198 218 528 1,900.8 243 89.90 15.46 100.0 133
 
6.Pisque Pichincha 14,880 6,215 6,082 153,442 25,228.8 20,647 42.17 96.92 93.8 
 3.065
 
7,lumbaco Pichincha 3,060 1,926 1,342 42,321 31,536.0 5,410 62.94 69.68 72.5 2,309
 
8.Lat./Sal./Asbato Cotopaxi 9,270 8,400 6,438 130,518 20,282.4 18,416 90.61 16.64 8.0 14,12
 
9.J luenez-Cevallos Cotopaxi 100 700 627 13,576 21,651.8 1,886 100.00 89.57 100.0 634
 
10.Canal del Norte CotoDaxi 1,350 1,000 NA 14.07 0.00 67.0 319
 

Pujill
11. Cotopaxi 223 01 KA 90.13 
 0.00 189
 
12.Pachanlica Tungurahun 1,000 600 481 3,192 1,884.0 132 90.00 80,17 89.0 1,043
 

Garcia Noreno
13. Tungurahua 1,600 1,000 770 5,585 1,253.3 1,119 62.50 17,00 90.2 
 1,300
 
Patate
14. Tungurahua 1,200 700 400 4,801 12,016.4 787 58.33 57.14 66.7 500
 

15.Chaubo Cnimborazo 9,600 6,300 4,896 108,080 22,075.2 14,953 85.63 77.11 56.7 9,000
 
Cebadas
16. Chimborazo 150 600 482 10,640 22,015.2 1,472 80.00 80.33 100.0 
 186
 

11.Yurac-Yacu Chimborazo 300 300 NA 
 100.00 96.2 200
 
18.Vincnoa Bolivar 400 400 
 4A 100.00 19.8 395
 
19.Machangara Any 1,357 832 752 14.034 18,662.4 2,020 61.31 90.38 73.8 
 4,366
 
20. ]:blon de Oha Lola 1,000 1,000 
 MA 100.00 0.00 0.0 150
 
2!.Nacara Lola 4,670 1,800 1,165 36,639 31,449.6 4,738 38.54 64.72 86.1 396
 
22. La Papaya 
 Lola 700 700 NA 100.00 83.0 150
 
23. La Era Loja 500 400 81 2,100 25,920.0 281 80.00 20.25 100.0 200
 
24. ElIngenio Loia 510 
 400 A 18.43 0.00 90.1 350
 
25.Paquishapa Loja 400 400 NA 100.00 
 88.6
 
26. Chucchucchir Loja 
 250 250 NA 100.00 100.0 300
 
27. Quinara LoJa 510 400 85 2,056 24,192.0 279 78.43 21.25 100.0 125
 
28. Vilcabauba Loja 300 300 
 MA 100.00 0.00 100.0 250
 
29. Nilagro Guayas 20,000 11,420 3,150 99,449 31,511.1 i6,201 51.10 27.58 89.8 340
 
30. Chilintolo I 1:s Rios 2,500 1,100 3P8 6,705 17,230.0 
 984 44.00 35.21 51.9 118
 
31.Nanuel J.Calle Guayas 50,000 22,000 18,864 224,165 11,915.0 36,914 44.00 85.75 58.1 267
 
32. Azucar Guayas 500 243 NA 48.60 
 80.5
 
33. Danco de Arena Guayas 600 269 14 145 10,368.0 25 44.83 5.20 28.6 4
 
34. Chacras-iluaqui. ElOro 300 250 112 1,766 15,168.0 266 83.33 44.80 61.9 120
 
35. ElTablon ElOre 700 
 100 100.00 100.0 100
 
.. ... .. . . .- ...--------.............. ..... ........ °.... ............--------------------------------------------------------.....
 
Soirce: INERIII
0epaitnent of Operations,

a Calculated by dhlvoing total expenditures through 1988 by planned projects costs (see Appendix Table 7.10).
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Appendix Table 7.5 Principal Characteristics of Irriation Projects In Operatio, 1389 

Entity/Project Province Command Irrigable Irrigated Project Project Families 

Area Area in Efficiency Efficiency Benefited 

(Superficie (Superficie 1987 (c/b) (d/c)
 

Dominada) Regable)
 

(hectares) (hectares) (hectares) (M) (s) (number)
 

-------- (c) -------- (d) ------- (e) ------- (f) )
---------------------------- (a)-------	 (b) 

A. GRAND TOTAL 	 510,735 445,244 417,959 48,405
 

B. Public Grand Total 180,735 115,244 87,959 	 48,405
 

C. Private 	 330,000 330,000 330,000 100.00 100.00
 

56.79 65.59 42,832
D. INERHI 	 139,630 79,289 52,004 


9,000 4,700 4,700 52.22 100.00 450
B.CIDEGE(Cuayas R. Basin) 


Los Rios 9,000 4,700 	 4,700 52.22 100.00 450
1. Babahoyo 


F. CRM (Kanabi) 	 3,500 2,650 2,650 76 100 1,500
 

1. Poza Honda Hanabi 3,500 2,650 2,65C 75.71 100.00 1,500
 

G. CRIA (Azuay, Canar, 4,200 4,200 4,200 100.00 100.00 1,783
 

& Morona Santiago)
 

1,500 1,500 1,500 100.00 100.00 150
1. Cooperativa Surja Canar 


2. Checa-La Dolorous Azuay 800 800 800 100.00 100.00 500
 

700 700 700 100.00 100.00 300
3. Cochapata Azuay 


4. Paute 	 Azuay 660 660 660 100.00 100.00 780
 

540 540 100.00 100.00 53
5. Gualaceo Azuay 540 


H. Provinces 	 16,315 16,31F 16,315 100.00 100.00 1,160
 

El Oro 7,000 7,000 .7,000 100.00 100.00 550
1. Pasaje-Machala 


2. Guabo El Oro 3,000 3,000 3,000 100.00 100.00 180
 

1,000 1,000 1,000 100.00 100.00 80
3. Talaguro-Trabladeras E1 Oro 


1,000 1,000 100.00 100.00 350
 

Loja, 4,315 4,315 4,315 100.00 100.00
 
4. Arenillas El Oro 1,000 


5. Others 


Cotopaxi
 

6,600 6,600 6,600 100.00 100.00 680
I. Municipalities 


1,400 1,400 100.00 100.00 140
1. Pagua 	 El Oro 1,400 


2. Belisario Quevedo Cotopaxi 1,200 1,200 1,200 100.00 100.00 200
 

3. Salcedo Cotopaxi 1,000 1,000 1,000 100.00 100.00 190
 

4. Tabacundo Pichincha 715 715 715 100.00 100.00 150
 

5. Others (11) Various, 2,285 2,285 2,285 100.00 100.00
 

Mainly 	Sierra
 
1,490 100.00 100.00
J. Others 	 1,490 1,490 


1,000 1,000 1,000 100.00 100.00
1. Ministry of /J. 


250 250 250 100.00 100.00
2. INIAP 

240 240 240 100.00 100.00
3. CAME (hilitary Farms) 


Source: INERHI Department of Operations; Unpublished records of the regional agencies.
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Apperdix Table 1. INERHI Irriatio Projects emder CffitructtI, Juntry l1i 

Project Province Planned Families Planned Project Costs (Current sucres) Project Costs (1988 sucres) Internal 

Comand Benefited Temination-------------------------- ..........----------------------- Rate of 
Area Date Total To December Per Total To December Per Return 

1988 Hectare 1988 Hectare (Feasability 
(hectares) (number) (million) (sillioni (sucres) (million) (million) (sucres) Study) 

----------- --------- ---------- ..... ---------- --------- ------------------- -------

TOTAL 82,318 21,136 32,579.0 9,051.1 522,186 12,446.8 15,646.5 1,162,534 N/A
 

.....
 

1,San Isidro Espejo Carchi 600 420 1990 186.5 111.3 310,833 455.8 272.0 759,629 14.4 
2.Monte Olivo Carchi 600 200 1993 129.0 24.3 215,000 256.4 48.3 427,346 N/A 
3,Santiaguillo-Cuaabo Imababura 110 55 1989 50.2 44.4 295,294 177.2 156.1 1.042,175 22.5 
4,Poalo yNontecalio Cotopaxi 250 300 1990 3.1 3.1 12,400 3.2 3.2 12.800 NiA 

5.Aibato-Huachi-Pelileo Tungurthua 9,885 8,000 1990 4,001.4 3,601.4 405,402 4,821.6 4,340.3 481.166 N/A 
5. Pillaro Tungurahua 8,810 5,504 1995 4,284.6 161.7 483,044 22,276.2 840.1 2,611,410 1!.1 

7.Quiuiag Chimborazo 100 1,500 1989 881.1 582.3 1,258,114 2,000.1 1,216.4 2,857,234 N/A 
8,Santa Fe Bolivar 820 400 1991 448.6 335.4 541,013 215,2 160.9 262,445 32,1 
9.Marcopamba Bolivar 200 50 1994 59.1 1.3 295,500 59.1 1,3 295,500 37.4 
10.San Lorenzo 8olivar 400 300 1991 139.5 69.5 348,150 121.3 63.4 318.140 36.0 
11.Santa Isabel Azuay 2,000 800 1991 822.0 659.8 411,000 1,228,9 988.1 614,444 30.0 
12.Patococha Canar 1,618 345 1989 439.8 332.8 211,811 804,4 608.3 491,133 23,6 
13.Caipana-laacatos LoJa 900 350 1991 219,3 138,8 243,681 181.8 485.8 852,833 6.6 
14, Chiriyacu-Luciro Loja 1,600 650 1995 820.0 145.7 381,500 2,763.0 649.3 1,126,882 X/A 
15.Santiago Li 1,200 300 1995 592.0 111.4 493,333 1,750,1 331.2 1,468,115 N/A 
16.Rio Playa, LoJa 426 200 HO 48.0 0.0 114,286 48.0 2.0 114,286 NIA 
17,Airo-Florioa LOji 350 i5l 1991 169,7 70.1 484,857 526.3 211.4 1,503,680 N/A 
18.Jorupe-Cangochara Lola 1,000 450 1991 106.6 14.5 106,600 341.0 47.2 347,001 4.3 
19,Sanabay-Jimbura LoJa 250 300 1993 40.1 11.8 162,800 241,3 71.1 989,211 14.0 
20, Palmas-Hercadillo Loja 2iu 200 No 9.9 4.8 49,500 13.8 35.8 369,188 N/A 
21. San ficente Los Rios 2,500 500 1994 1,415.4 389.6 590,160 4,811.4 1,211.71,844,553 N/A 
22. Ines-Haria Guayas 3,100 236 1992 303.0 13.5 97,142 1,173.8 52,3 318,659 34.8 
23. Oucos-Rajaro ElOro 1,885 300 1991 235.8 160.8 139,941 406.2 217.0 241.061 19.9 
24. Tahuin E1Oro 7.400 225 1994 11,491.0 1,251.9 1,552,838 11,481.8 1,254.1 1,548,888 11.9 
25. Jubones Phase I ElOro 15,800 350 NO 5,816.1 825.3 372,865 15,835.4 2,246.8 1,015,090 18.6 
--.. .. . .. . . o."--------------------o..........O..... ... .......-----------------------------------------------------. 

Source: INERHI Department of Operations.
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Appendix Table 7.7 Irrigation Projects under Construction,January 19089 

Entity/Project Province Planned Families Project Costs (millions)
 

Command Benefited --------------------------


Area 1988 


Dollars Sucres
 

(hectares) (number) (S/.436.19 per $)
 

A. GRAND TOTAL 108,109 1,102.43 480,867.00
 

B. INERHI 62,318 21,736 166.09 72,446.80
 

C. CEDEGE 32,691 881.21 384,374.99
 

1. Daule-Peripa Phase I Guayas 17,000 403.00 175,784.57
 

2. Santa Elena Phase I Guayas 15,691 466.71 203,574.23
 

3. Sanborondon (Drainage) Guayas 0 11.50 5,016.19
 

D. CRM 13,100 55.13 24,045.21
 

1. Poza Honda Rehabilitat Kanabi 6,500 53.75 23,445.21
 

2. Nine Small Dams Manabi 3,600 1.03 450.00
 

3. Jama Manabi 2,000 0.23 100.00
 

4. Bricefto Manabi 1,000 0.11 50.00
 

Source: INERHI Department cf Operations; Unpublished records of the regional agencies.
 

http:23,445.21
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Appeadix Table 1.8 IIERMI Irriptioe Projects older kesip or Seriois Study, Juvary 11" 

Project Province Stage of Planned Families Project Costs (Current Sucres) Project Costs 11988 Sucres) Internal 

Study or Command Bonefited ------------------------------- -------------------------- Rate of 
Design Area Total To December Per Total To December Per Return 

1988 Hectare 1988 Hectare (Feasibility
 

(hectares) (number) (million) (million) (sucres) (million) (million) tsucres) Sta;s)
 

TOTAL 132,116 24,001 159,162.8 270.1 1,204,720 201,563.5 619.6 1,525,656
 

1.Artezon-Kira-El Angel Carchi Pro-Fi.. 9,000 5.400 1,300.0 7.6 144,444 11,392.1 66.6 1,265,789 
2.Alor-El Rosal Carchi Design 350 1.40 360.0 4.9 1,000,000 928.6 13.0 2,653,061 14.4 
3.Cordova-Piiaepiro imbebura Design 1,240 466 600.0 0.0 483,811 600.0 0.0 483,811 21.6 

4.Tabacundo 11(Tunnel) Pichincha Feas. 8,889 1,254 4,888.4 18.5 549,938 4,888.4 0.0 f;9,938 12,6 
5.Cangagua Pichincha Fels. 4,650 1,321 1,090.0 0.0 234,409 1,090.0 ,0 234,409 15.3 
5. Perucho Pichinche Fees. 1.6171 10 356.1 0.0 212,343 356.1 0.0 212,343 

1,Mayon-Calderon Pichincna Pro-Feas, 2,600 1,500 390.0 0.0 150,000 390.0 0.0 150,000 21.0 

8.Alunis Cotopaxi Design 1,060 533 689,8 54.8 650,755 3,134.3 249,0 2,956,896 

9,Chaupi Palm Cotopaxi Fees, 10,100 6,000 5,500.0 1,9 514,019 21,189.5 9.6 2,591,141 
10:Chalupes Cotopaxl Fees, 18,600 NO 9,300.0 0.0 500,000 9,300.0 0.0 500,000 

11.Nagsiche Cotopuai Fees, 1,100 821 220.0 17.1 129,412 926.0 14.5 544,699 19.8 
12.Tamboyacu Cotopaxi Fees, 1,500 800 121.6 0.1 85,061 165.6 0.6 510,400 

13.Kocha-Tisaleo Tungurahue Fees, 3,000 1,600 1,800.0 0.0 600,000 1,800.0 0.0 600,000 

14.Guano Chimborazo Fees 1,510 470 1,130.0 0.0 148,344 1,130.0 0.0 148,344 11.7 
15.Licto Chimborazo Fees. 1.640 ND 842.7 126.2 513,841 1,428,3 213.1 810,925 24.1 

16,Zapotillo 813o Loji Feas. 2,000 O 620.0 0.9 310,000 5,313.3 7.8 2,686,661 

11,Banco de Arena Guayas Fees. 12,800 1,810 650.0 30.1 50,181 963.1 44,6 15,244 

18.Churute Guayas Fees. 5,000 360 696.0 8.0 139,200 696.0 0.0 139,200 11.5 

19,Catarama Los Rios Fees. 6,800 860 8,612.2 0.0 1,484,862 8,612.2 0.0 1,484,862 

20. Jubones Phase II ElOra Design 30,400 NO 120,000.0 0.0 3,125,000 120,000.0 0.00 3,125,000 18.4 

....... ............................. 
... .... ... . .... ... .....-....------------------------------------------------------------------------


Soarce: IIERHI Department of Operations.
 



---------------------- --------- -------------- ---------- --------- ----------- ----------------

-----------------------------------------------------------------------------------------------

498 

Appendix Table 7.9 Irrigation Projects under Design or Serious Study, January 1989 

Entity/Project Province Stage of Planned Families Project Costs (millions) 

Study or Command Benefited ------------------------------

Design Area 1988 1988 

Dollars Sucres 

(hectares) (number) (S/.436.19 per S) 

A. GRAND TOTAL 	 294,308 1,121.92 489,370.63
 

B. 	INERIHI 132,116 24,001 462.10 201,563.50
 

B. CEDEGE 	 68,192 470.72 205,323.60
 

1. Daule-Peripa Phase III Guayas Design 33,000 46.71 20,373.00
 

2. Santa Elena Phase II Guayas Design 27,192 412.69 180,011.70
 

3, Pedro Carbo Guayas Feasability 8,000 972 11.32 4,938.90
 

C. CRM 	 18,000 66.00 28,788.54
 

1. Carrizal-Chone1 	 18,000 66.00 28,788.54
 

D. PREDMSUR 	 76,000 123.10 53,694.99
 

1. Puyango-Tumbes Loja Design-Const. 70,000 	 110,10 48,024.52
 

2. Zapotillo Alto Loja Design 6,000 	 13.00 5,670.47
 

Source: 	INERHI Department of Operations; Unpublished records of the regional agencies.
 

Cost is for La Esperanza dam only.
 

http:5,670.47
http:48,024.52
http:53,694.99
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ApWpedix Table 1.10 Costs of IIERNI Irrigptioa Projects iiOperatom, lilt
 

Project Costs of Infrastructure 1988 Operations
 
..........
.....
............. ..--------------------------------------------------.
-. and Maintenance
 

Par Project (mllion sucres) Per Hectare Costs
 
-.--....---------.-......--.....-------....--------..-.-.-- 11988 sucres) --------------------


Current Prices 1988 Prices a Total Per
 
................................................................................ 
 IIrrgaated

Planned -----Expended--- before b 1966- Totel Irrigable Unaer Hectare
 
Projects Before Total 1966 1988 Irrigation (S/.1,000) (S/./ha)
 
Costs 1965 Thru 1988
 

TOTAL 6,790.3 1,607.5 5,436.5 54,171.1 21,142,0 15,313.1 949,855 1,441,211 4,310.10 6,328
 

1.Nontufar 320.0 144.0 309.6 4,853.4 1,991.6 6,845.0 2,444,632 3,058,521 6,373.40 2,848 
2.San Vicente de P. 
3.Aabuqui 

62.' 
220.9 

0.0 
0.0 

62.4 
180.1 

0.0 331.9 
0.0 1,301.0 

331,9 
1,307.0 

844,625 
986,415 

938,412 3,584.96 
1,406,889 8,018.68 

9.958 
8,632 

4.Salinas 
5.Tabacuado I(Wells) 

11113 
98.6 

82.7 
0.0 

101.72,188.3 
98.6 0.0 

454.1 
425.5 

3,243.0 
425.5 

1,544,281 
236,635 

1,566,662 
1,530,468 

5,80.,13 
2,498,61 

2,805 
8,988 

6.Pisque 466.4 358.9 437.6 12,094.7 1,050.1 13,145.3 2,P4,873 2,161,350 17,433.73 2,866 
1.Tumbaco 136,9 66.1 99.2 2,246.4 327.8 2,514,2 1,336,563 1,918,197 4,696.82 3.500 
8.Lat./Sal./Ambato i,014.5 64.1 994.5 2,160,5 3,857.2 6,017,7 716,389 934,111 8,483.81 1,318 
9.Jimenez-Cevallos 28.0 0.0 28.0 0.0 89.1 89.1 121,300 142,121 612.05 976 
10,Canal del Morte 115.4 0.0 71.3 0.0 158.0 158.0 158,020 MA 1,588.78 
11.Pupili 0.0 54.0 0.0 147.4 141.4 733,483 MA 1,530.63 
12.Pachanlica 72.1 0.0 64.7 0.0 354.2 354.2 590,250 136,219 2,458.17 5,111 
13.Garcia Moreno 106.0 0.0 95.6 0,0 325.5 325.5 325,530 422,166 941.08 1,230 
14,Patate 62.1 0,0 41.4 0.0 116.7 116.7 166,143 291,800 650.06 1,625 
15,Chubo 1,459.1 322.9 833.0 10,881.5 2,927.6 13,809.1 2,191,913 2,820,416 13,013.11 2,610 
16.Cebades 60,1 0.0 60.1 0.0 384.9 384.9 641,533 798,589 1,836.42 3.810 
17.Yurac-Yacu 42,2 0.0 40.6 0.0 57.3 51.3 190,961 A 
18. Vinchoa 24. 0.0 19.7 0.0 F4,1 54.1 135,325 kA 
19.Nachangara 205.9 4.9 151.9 1,612.9 612.t 225.3 2,614,663 2,959,202 3,289,19 4,374 
20, Tiblon de Ora 40.3 0.0 34.8 0.0 266.9 266.9 266,810 NA 622.90 
21.Racara 315.1 69.7 271.1 2,349.5 917.1 3,321.2 1,848,428 2,855,940 12,881.02 11,057 
22. La Papaya 10.7 0.0 58.1 0.0 333.5 333.5 476,400 MA 1,007.95 
23. La Era 29,0 0.0 29.0 0.0 169,8 169.8 424,575 2,096,667 1,713.16 21,157 
24. ElIngenio 41.1 0.0 37.3 0,0 241.6 241.6 604,050 MA 
25. Paquishapa 12.0 0.0 63.8 0.0 225.0 225.0 562,475 KA 391.14 
26.Chucchucch r 15.6 0.0 15.6 0.0 77.1 77.7 310,960 MA 
27.Quinara 51,1 00 51,1 0.0 504.9 504.9 1,262,200 5,939,165 2,231.11 26,249 
28. Vilcabaiba 29.8 0.0 29.8 0.0 168.3 168.3 561,133 MA 120.53 
29, Nilagro 
30, Chilintomo 1 

463.9 
101.4 

301.6 
0.0 

506.4 
52.6 

10,162.4 
0.0 

1,830.2 
184.1 

11,992.5 
184.1 

1,050,135 
167,355 

3,801,156 
414,459 

6,636.89 
1,388.88 

2,101 
3,580 

31.Manuel J.Calla 505.1 149.0 293.8 5,021.5 764.3 5,185.9 262,993 306,114 12,001.36 636 
32. Azucar 130.0 0.0 104.7 0.0 185.8 185.8 764,403 MA 268.94 
33. Banco de Arena 42.1 0.0 12.2 0.0 35.5 35.5 132,045 2,537,143 0 
34. Chacras-Huaqui. 118.0 0,0 13.0 0.0 92.5 92.5 310,000 825,893 2,245.66 20,051 
35. ElTablon 46.0 0.0 46.0 0.0 104.1 104.1 149,600 MA 
................... ..... ...................... ...... o........o...o............... ....... .... .... .................. 

Source: IMERHI Department of Operations.
 

a Deflated by tte Consumer Price Index.
 
b Assumes that allexpenditures before 1966 were reailzed in1965 (deflated by the CP[ for 1965). To the extent investents
 

were made before 1965, the value in1088 prices isunderestiated,
 

http:4,310.10
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Appedix Table 1.11 Scbsidies to Public Irrigation Projects
 

Operating Systems Under Construction Under Oesign and Study
 

Entity Irrigable Subsidy Planned Subsidy Planned Subsidy 
Area Command Command 

(Superficie (millions 1988 prices) Area (millions, 1988 prices) Area imillions 1988 prices) 

Regable) ..................................................................
 

(hectares) (sucres) (dollars) (hectares) (sucres) (dollars) (hectaresi (sucres) (dollars)
 

Public Total 115,244 9,901.2 22.7 108,109 9,288.2 21.3 294,308 25,215,5 58.0
 

I.INERHI(National) 19,289 6,812.1 15.6 62,318 5,354.1 12.3 132,116 11,350.7 26.0
 

2.CEOEGE (Guayas 4,100 403.8 0.9 32,691 2,808.6 6.4 68,192 5,858.7 13.4
 
R.Basin)
 

3,CRM (Nanabi) 2,650 2271 0.5 13,100 1,125.5 2.6 18,000 1,546.5 3.5
 

5.PREDESUR (South 0.00 0.0 0.0 0 0.0 0.0 16,000 6,529.5 15.0
 
Ecuador)
 

6.All Others 28,605 2,451.6 5.6 0 0.0 0,0
 

So rce: Appendix Tables 7.5, 71. and 1,9 for irrigable and command areas, and estimate of subsidy per irrigable hectare of 
S.85,915 frim Section VII. 
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Ap odix Tale 1.12 	Dlfferelcis iethe Value of [rrilgated ud Uirripgted Lud of Similar Quality for Opratiaai
 
Irritation Projects, Narch, I8
 

System Value per Hectare (thousand sucres) Comments
 

inOperation -------------------------------------------

Irrigated Dry Land of Difference
 

Project Land Similar Quality
 
----- oo---..-. -  . . . .. ............ 

INERHI
 
1.Montufar 	 900 300 600 
 JAC INERHI Officials, May/11/89, Carchi
 

500 200 300 JAC INERHI Officials, May/11/89, Carchi
 
600 250 iM0 JAC INERHI Officials, Nay/11i/S9, Carchi
 
100 400 300 JAC INERHI Oificials, May/11/S9, Carchi
 
150 400 350 JAC INERHI Officiais, May/1l/89, Ca::ni
 

1,300 500 800 JAC INERHI Officials, Kay/t1/89. Carchi
 
2.San Vicente de P. 1,800 450 1,i5O JAC IkERHI Orficials, Hay/1/89, Ibarra
 
3.Aubuqui 1,800 450 1,350 JAC [NERHI Officials, May/11/89, Ioarra
 
4,Salinas 1,000 350 650 
 JAC Real Estate Agent(El Comercio),4/18/89. Quito
 
5.labacunao I(Wrlls 500 250 250 INERHI Officials, Feoruary 1989, Cayambe
 
6.Pisque 	 400 200 200 
 INERRI Officials, February 1989, Pisque Headquarters
 
7.Lat./Sal./Ambato 1,000 300 100 MDW Centro Agricoia 4/13/89, Ambato, (Rangei
 

1,500 500 1,000 NOw Centro Agricola 4/13/89, Ambato, (Range)
 
1,400 1,000 400 NOW Centro Agricola 4/13/89, Second Opinion
 

8.Chubo 	 800 250 550 JAC INERHI Officials, Nay/12i/9, Riobamba
 
2,500 800 1,100 JAC [NERHI Officials, May/12/89, Riobamna
 

9.Cebadas 1,000 X60 650 JAC INERHI Officiais. May/12/89, Riobaaoa
 
10. Milagro 600 200 400 JAC INERHI Officials, 4/27/89, Nilagro Project
 

360 20C 160 JAC INERHI Officials, 4/21/89, Milagro Project
 
800 250 550 JAC INERHI Officials, 4/21/89, Nilagro Project
 

Ii.NMnuel J.Calle 800 400 400 JAC INERHI Officials 4/28/89, Project Director (Rangei
 
550 300 250 JAC IPIHI Officials 4/28/89, Project Director
 

IRK
 
1.Pozo Honda 400 80 320 JAC CRM Officials, 4/10/89, Portoviejo (Range)
 

600 
 100 500 JAC CRN Officials, 4/10/89, Portoviejo (Range)
 

CEDEGE
 
1.Babahoyo 500 250 250 JAC CEDEGE Officials, 4/27/89, Project Director
 
--...-.. ...-...--...--.......-.............. 
 ..... . .......-----------------------------------------------------....
 
Smorce: Informal survey conducted during January-May of 1989.
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Appendix Table 12.1 Priury School Enrollments by Grade, Year and Aret, 1980-1981
 

Through 1988-1989 

Year Grade Total 

--------------------.-------------------------------------- Primary ---------

First Second Third Fourth Fifth Sixth Seventh 

1980-81 

Urban 159,391 132,934 125,922 118,775 107,977 101,008 746.001 135,358 

Rural 229,224 160,085 131,513 108,331 85,792 73,306 788,251 24,225 

1981-82 

Urban 182,650 139,093 129,101 122,248 112,404 105,409 770,905 142,294 

Rural 222,119 162,677 134,895 112,685 92,224 77,061 801,661 26,575 

1982-83 

Urban 173,255 143,232 134,850 127,648 119,753 109,546 808,284 148,034 

Rural 222,728 161,217 133,257 111,607 93,013 80,616 802,439 28,369 

1983-84 

Urbano 177,607 147,404 138,430 132,897 123,377 116,274 835,989 148,995 

Rural 217,395 164,397 150,019 120,805 101,802 87,157 841,575 25,658 

1984-85 

Urban 182,392 153,010 142,806 138,343 128,433 120,413 865,397 146,695 

Rural 210,990 153,030 134,870 118,962 101,657 87,692 807,211 27,261 

1985-86 

Urban 194,554 159,113 148,697 141,252 132,355 123,732 899,703 145,732 

Rural 221,703 161,689 139,090 122,876 105,424 91,482 842,264 26,450 

1986-87 

Urban 206,540 164,435 152,623 145,181 134,978 126,153 929,910 149,898 

Rural 220,652 167,742 141,004 124,356 107,220 95,778 856,752 26,828 

1987-88 

Urban 204,293 170,995 159,312 152,214 139,721 131,151 957.636 IL;2,242 

Rural 222,621 173,875 147,792 129,125 112,255 99,832 885,500 27,728 

1988-89 

Urban 207,778 176,689 166,861 158,647 145,604 138,026 993,605 146,291 

Rural 223,105 173,198 153,085 133,990 117,591 103,255 904,224 26,898 

Source: Unpublished data from NEC, Division of Statistics. 

a First year of secondary school. 
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Appendix Table 12.2 Secondary School Enrollments by Grade, Year and Area,
 

1980-1981 Through 1988-1989
 

Year Grade
 

Seventh Eighth Ninth Tenth Eleventh Twelfth
 

1980-81 

Urban 135,368 102,631 86,611 85,461 64,424 50,989 

Rural 24,225 15,134 10,899 5,704 3,367 2,211 

1981-82 

Urban 142,294 110,425 93,188 90,750 69,107 53,175 

Rural 26,575 17,695 12,051 6,684 4,067 2,623 

1982-83 

Urban 148,034 114,593 99,317 97,922 73,097 55,889 

Rural 28,369 20,271 14,173 7,717 4,861 3,337 

1983-84 

Urbano 148,995 117,791 104,187 103,117 77,269 59,914 

Rural 25,658 20,076 16,175 8,612 5,839 4,098 

1984-85 

Urban 146,695 116,347 102,387 104,361 78,361 60,616 

Rural 27,267 19,168 15,826 9,779 6,228 4,295 

1985-86 

Urban 145,732 117,553 103,915 104,333 81,114 64,982 

Rural 26,450 20,010 15,170 9,927 7,233 5,003 

1986-87 

Urban 149,898 124,390 '112,327 109,278 87,127 71,073 

Rural 26,828 21,356 17,463 10,572 7,620 6,441 

1987-88 

Urban 152,242 126,063 115,379 114,625 88,013 74,109 

Rural 27,728 21,866 18,241 11,567 8,599 6,899 

1988-89 

Urban 146,291 121,755 111,780 110,201 88,095 72,247 

Rural 26,898 21,705 17,948 11,408 8,317 6,582 

Source: Unpublished data from MEC, Division of Statistics.
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Appendix Table 12.3 Current and Constant Expenditures of INIAP and
 

its Relation with Agricultural GDP, 1965-1988;
 

(thousands of sucres) 

Year Total Expenditures INIAP Agricultural 

GDP 

Share 

Current 

Prices 

Constant 

1975 Prices 

(Constant 

1975 Prices) (W) 

1965 18,227.3 


1966 16,373.1 


1967 20,306.2 


1968 19,468.8 


1969 26,353.3 


1970 36,361.3 


1971 51,514.7 


1972 62,532.6 


1973 82,288.6 


1974 118,739.1 


1975 164,329.6 


1976 155,740.0 


1977 166,102.7 


1978 183,074.5 


1979 191,223.4 


1980 267,391.6 


1981 263,168.7 


1982 291,754.9 


1983 332,872.9 


1984 468,284.4 


1985 536,813.4 


1986 661,726.5 


1987 658,275.6 


1988 865,245.7 


44,566 


37,639 


44,629 


40,987 


51,673 


65,281 


86,001 


102,011 


126,793 

130,626 


164,330 


137,945 


125,172 


127,845 


114,987 


134,571 


115,831 


108,986 


89,651 


90,595 


79,340 


81,044 


58,213 


50,118 


13,072,000 0.34
 

13,260,000 0.28
 

14,154,000 0.32
 

14,751,000 0.28
 

14,662,000 0.35
 

15,710,000 0.42
 

16,497,000 0.52
 

17,160,000 0.59
 

17,340,000 0.73
 

18,894,000 0.69
 

19,333,000 0.85
 

19,892,000 0.69
 

20,360,000 0.61
 

19,575,000 0.65
 

20,133,000 0.57
 

21,198,OOC 0.63
 

22,647,000 0.51
 

.23,101,000 0.47
 

19,891,000 0.45
 

22,007,000 0.41
 

24,178,000 0.33
 

26,656,000 0.30
 

27,766,000 0.21
 

30,289,000 0.17
 

Source: 	Unpublished data from INIAP, Department of Planning and
 

Agricultural Economics.
 

The annual average rate of growth in INIAP expenditures in cons

tant prices between 1965-1975 was 17.4 percent, while they declined 

by 7.3 percent between 1976-1988 (based on exponential curve fit of 

the form Y = aebi, where a>O and Y>O). 


