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oowne,ctineu In the first 
describing the Ecuadorian nutition systin, identUyIng sam points of 

of action, and selecting aong several alterntive 

Volme 11 illustrates the methodolo 

intervention or courses 

choices, analyses of six possible Interventions. Thi volime ustrates 

in addition same of the proble of the first attmpt at description of. 

same of the difficula national nutrition systmn with available data and 

ties that nutrition Planners will encounter as they select and study 

interventions ftr Improving nutritional status. 

The appendices are orgnized following the outline of the metbod

oloa. In Apend1z I, the nutrition systen of.3cador is described, 

Production, and 14rketingdivided into bhree msjor parts: the Oonsu, 


and Processing Subsysts. In Appendices 11 to V3I Interventions that
 

may. improve the nutritional status of the target goup are anslyzed.
 

The volme concludes with a sumry of methodological and presentation
 

issues relevant to most nutrition planners and wLth recamendations for
 

action and further study in Ecuador.
 

more a function ofSelection of the intervention for analysis ma 

for Ecuador.illustrating the methodolog thanOf providing answers 


In an actual plannng exercise the target poup may be more narrowly
 

budget limitation may be Imposed
defined than it in in this volune or a 

on the nutrition panner. These and other constraints would assist the 

planner in selecting interventions. For example, If a licy-mking 

body decided that the hig east priority should be given to infants, 

the ruralpreschool children and pregnant and lactating women living in 


higalands, then several of the Interventions presented in this volume
 

would not have been presented. Swever, we believe that by using a
 

variety of intervention types our approach will be better demntrated.
 

Donated food propams, channeling cmodities tbrougi schools and 

relativelymternal-child centers are cmon throughout the world. Howwer, 



Little attention has been given to calculating their costs and nutritional 

Impact in comparison with other prorams. Appendix II presents an anal

ysis of costs, probable inefficiencies, and nutritional benefits of two 

types of donated food progan for infants, preschool children and preg

nant and lactating wcmen. 

Vy specialisti in Ecuador and elsewhere believe that increased 

pulse production would provide low-cost high-qualUty protein for coniump

tion by some of the members of the target goup. Appendix III examines 

the cost and benefits of an investment in credit for low-incom pulse 

producers. 

Appendix IV, "Interetio n Milk and Milk PIoducts," is an example 

of one of the most comon opportunities for a nutrition planner to parti

cipate in national pl onni". Ecuador has a chronic milk shortage in 

relation to demand and nutritional requirements. In partial response to 

this, the World Bank (International Development Association) made a sub

stantial loan for dairy herd and Livestock development. The analysis 

shove how a planner can modify an investment so that a nutritional impact 

with the target group can be realized. 

Protein fortification of cereals has been attempted in several 

countries and is under consideration in others. Appendix V presents an 

analyis of lysine fortification of wheat flour in Ecuador. While it 

does not appear that an investment in 3,sine fortification ,ould be 

appropriate for Ecuador at this t1..me, the appendix demonstrates the method 

for-considering and analyzing this intervention in any setting. 

Appendix VT briefly describes why we did not make an in-depth 

ana is of increased fish production and consuption in Ecuador. While 

this intervention appears fruitless in Ecuador it probably deserves 

attention in many other countries. 
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In Appendix VII two nvestments for increased agricultural produc
tion are analyzed for their impact on small farmer Income (and their
 
food intakes). Credit and Irrigation were selected because they are
 
comm proam in most countries, offering the nutrition planner an 
opportunity to participate in and perhaps modify national develoiment
 

plannin to increase nutritional impact.
 

May more interventions could have been melected, such as alter

native fortification agents, Improved on-farm and market storage to
 

reduce waste, 
 price subsidies of comodities as vefl as interventions 

in some of the ancillary subsystes such as potable water, foreign 

exchange policies, or family planning. However, the time and resources 

limitations Imposed on us were similar to those to be found with other
 

efforts at national nutrition planning.
 

The method for comparison of alternative interventions calculates
 

and then compares the costs of delivering an additional 1 gram of usable 
protein (N.J) and 100 calories to the target group through different 
nutrient sources. This comparison makes explicit the trade-off between
 

lowering marginal costs and increasing the amount delivered. Most of 

the interventions are characterized by itcreasing marginal costs for 
nutrients delivered because economies are not in effect as more and more 
target group members are benefited .yan intervention. For example, in 

the analysis of the production and consumption of pulses, costs for 

increasing production are relatively low when the loan program is highly 
selective in choosing farmers who will receive credit. However, as the
 

program expands and farmers who are less responsive to changIng cultiva
tion lpfcices are recruited, the returns for an equal amount of credit
 

invested will be less, increasing marginal costs.
 

This method of comparing costs of alternative interventions encouri
ages constant monitoring of program operations, since at some point during 
program expansion, costs of one intervention may become excessive, requiring 

revision in design or selection of another alternative. 
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SUMMARY
 

The nutrition system of Ecuador is described, including analysis 

of the major nutritional deficiencies and the population groups affected, 

the characteristics of these population groups, and the food production, 

processing, and distribution activities. Accompanying the description 

of each aspect of the nutrition system is the identification of what 

appear to be significant relationships or factors that contribute to 

nutrition problems. Available data have been used throughout the descrip

tion and gaps in information that suggest further study are identified. 

This description is not complete, but provides the starting point 

for selecting some interventions for analysis and the framework for 

ordering additional data gathering as time and resources permit. 

The appendix concludes with a discussion of problems of using
 

available data in describing and analyzing a national nutrition system.
 

These remarks are also applicable to some of the data problems in inter

vention analysis.
 

An annex to the appendix suggests one way that estimates of the 

nutritional status of age and geographic-specific target groups can be 

developed without conducting a national nutrition survey. The approach 

uses data on family size, composition, and income, food consumption 

and purchasing habits, and food prices to estimate nutrient intakes 

of target group individuals. 

MAPPIM MALNUTRITION 

Available data inEcuador do not present a complete and accurate 

Lcture of the nutritional status of the population, but they are adequat 

begin national planning. As a general description of inadequate
 

Ltrition by regions and age groups, this information will suggest
 

Ltrients ingreatest deficiency and the population groups at greatest_
 

,sk, the first steps inselecting tentative goals and target groups."
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Figure 1 describes significant inadequacies in food intake in 

various regions of the country. These data are taken from a study 

conducted July-September 1959J* Even though this survey is 13 years old, 

and the survey design does not permit generalizations at a national 

level, its findings are still useful for this analysis. It appears 

from the study design that the findings are an accurate reflection of 

the nutritional status of the lower middle income groups in the regions
 

surveyed. The sample for the dietary survey was drawn from a random
 

selection of cities and villages.
 

Incomes for the coastal families averaged 50 percent higher than 

for the Sierra. In the Sierra', families from 24 villages and neighbor-, 

hoods in large cities were surveyed; on the Coast 15 sites were used. 

From incomes reported by the 341 families, it appears as though most 

are in the middle and lower-middle income groups. 

The map (Fig. 1) shows that rural areas in the Sierra have more:: 

adequate calorie intake, but considerably less animal protein.**Both 

urban and rural areas suffer from riboflavin deficiencies. In-the 

coastal rural areas, however, calorie deficiencies are most striking 

while animal protein is not in as great deficiency as in the Sierra. 

In rural coastal areas, calcium, riboflavin, and niacin deficiencies 

are serious. Guayaquil, the largest city of the country, appears to
 

be in better condition than other locations. The second map (Fig. 2) 

based on surveys in rural areas near Quito tends to confirm the first:
 

nearly adequate calorie intake in the rural Sierra, but deficiencies-ir
 

aninal protein, calcium, riboflavin, and Vitamin A. 

*"Ecuador: Nutrition Survey," A Report by the n.terdepartmental, 
1960, US DepartmentComittee on Nutrition for National Defense, JUlI 

of Defense. 
*NAnimal protein is of higher quality than protein from vegetables 

because it is more fully utilizable by the body, 
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the distinctive characteristics in food production, distribution, proces

sing, and consumption of each area. Existing data could be disaggregated 

to more detailed levels such as political subdivisions, regional planning 

units, income groups, food production or processing centers, and individ

uals within families as required by later analysis. 

1. Data Used in Description 

The most recent national nutrition survey in Ecuador was conducted 

in 1959; since then surveys covering limited areas or specific age groups 

have been conducted. Because of these data gaps, probably typical of 

most countries, data from several sources have been combined to describe 

the probable extent and severity of inadequate nutrition: 

. Reported dietary' deficiencies
 

. Location of food production
 

* " Timing of harvests 

* Food habits
 

. Per capita income distritittion
 

. Food prices
 

Pres chool and: infant mortaliy rates 
.. . Population- projections :by locao age, and biological_ status 

2. Description of Malnutrition in Ecuador 

Dietary deficiencies* and other indicators of nutritional status 

of the population can be displayed with a series of maps,tables, and I 

charts to provide an estimate of the location, type, and magnitude of 

malnutrition problems. 

XAdequacy is defined by comparing intakes to recommended daily allow
ances of the National Institute .of Nutrition of Ecuador, based on age, 
body size, and biological status of 'the population. 
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by adequacy of food intake, but also by health problems which may have 

arrested physical development. On the whole, rural areas of both Coast 

and Sierra are associated with poorer nutritional status than the cities 

of Quito and Guayaqul. 

Figure 4 depicts the infant and pre-school mortality rate by 

province. Since mortality and morbidity rates of nutritionally "at risk" 

populations are useful indirect indicators of inadequate food intake, 

they are used here to support dietary and clinical findings. Mortality 

data are indirect indicators of nutritional status and even more indirect 

indicators of dietary adequacy. Infant and child mortality can be caused 

by many traumas and diseases. An inadequate diet. or an adequate diet 

with frequent infectious diseases, will lower the resistence of children 

to fatal febrile or parasitic illnesses. Public 3anitation problems and 

epidemics such as measles, malaria, and whooping cough are sometimes con

sidered the primary causes of high mortality rates, but depleted nutri

tional status caused by inadequate food intake is frequently cited as a 

contributory cause. 

The cities of Quito. and Guayaquil: have generally lower pre-school. 

mortality rates than the provinces of the. same region, and, on the whole 

the Sierra region has higher death rates than the Coast. These data also 

confirm the basic findings of the first dietary study: the rural ax'eas 

have:less adequate diets than the cities and the population of the rural 

coastal area has a generally better diet than that of the rural Sierra. 

Figure 5 presents the location of staple crop cultivation in Ecuador. 

Although most crops are transported between regions, the location of the, 
staple crop and inormation about harvest times will assist in identifying 
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areas. Corn, barley, and potatoestimes and zones af scarcity in rural 

plantain or banana, cornare 	the staples of the rural Sierra, while rice, 

yuca are staples of the rural Coast. In the cities of each region,and 

there is a tendency for staples to be interchanged, with rice going to
 

the Sierra and some potatoes moving to the Coast.
 

If this map is ccmpared to the calendar of harvests (Fige 6), it 

is clear that in the rural Sierra, March-July are months of food shortage. 

Staple food prices which rise during this period tend to confirm this. 

The ICII study, on which much of this dietary analysis is based, was 

conducted from July through September, months of relative abundance. 

This would suggest that annual average food intakes are probably lower
 

in the Sierra than indicated in the ICMD study. This seems to be partic 

ularly true for calories, the chief sources of which are the staples of 

potatoes, barley, and corn. 

3. Sumar: Severity and Tne of Malnutrition 

Protein and calorie malnutrition is more severe in rural areas 

than in the cities. Additional deficiencies are found in rural zones: 

calcium, riboflavin, and thiamine. Anemias are most frequently found on 

the 	Coast, but low iron intake has not been conclusively identified as
 

the cause. The highlands appear to have generally more serious problems
 

than the Coast as indicated by dietary studies and the infant and pre

school child mortality rates. These problems are more severe during the
 

summer months preceding harvest.
 

'4. 1amnitude of the Problem 

a. Who is Affected 

The analysis thus far has used the family as the data unit, i.e., 

food intake of the whole family has been compared with total family
 

nutrient requirements. However, data on intra-family distribution from
 

other countries suggests that adult males and older children tend to
 

get first preference on food available. In addition, the staple foods

grains, tubers, and some legumes-have a high bulk-to-nutrient ratio.
 

Thus infants and small children, because of their small physical capacity
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fo' food, cannot eat enough of the adult diet to satisfy theIr exra

ordinary protein and other nutrient requirements. 

Pregnant and lactating woman also have high nutrient requirements. 

there is no direct evidence in Ecuador that this group receives prefer

ence in the family food supply. On the contrary, statistics on birth 

ehts, complications during pregnancy, Iaternal mortality and pre-natal 

that pregnant and lactating woIn share nutritionalmortality suggest 


risk with infants and young children.
 

b. 	 How Many are Affected 

For these and other reasons the Ecuadorian government and UWSM 

have gbmn highest priority to infants, pre-school children and pregnant 

and lactating women as targets for nutrition improvement program. How 

The table below presents thelarge is the population group affected? 

number of infants, pre-school children, pregnant and lactating women in 

broken down into me.jor geographical sub-divisions.the total population, 

This group represents approximately 20 percent of total population.
 

Table I 
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tion A' found in target group populations. Rational i cme distribution 

surveys are used to link information on costs of adequate diets and food 

habits to estimate the magnitude of the in3ui.rition problem. While this 

calculation does not yield a completely accurate picture, it does give 

the general dimensions of the groups affected. These estimations should 

be subject to constant checki either through more refined estimates of 

family income, diets and food prices, through national sample surveys, 

or records of health centers and health and nutrition status screening 

sites. 

In Ecuador personal income is dist.ributed in the following patterns
 

for rural and: 'urban sectors.', 

Tab '' 2
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population does not have adequate resources to buy sufficient nutrients. 

This results in severe to moderate malnutrition. Approximately another 

10 percent have the resources but food habits preclude adequate nutrition. 

In the rural area, taking into account increased rural incomes since 1965, 

lower food costs on the farm and different food habits, it is estimated 

that 60 percent of that population does not have adequate resources to 

buy or grow a nutritious diet. Ten percent more could, but do not con

sume adequate diets. 

The size and location of the malnourished target group can be.+ 

estimated as foflows: 

3WA., uu4ci .. CMIA, nIo & iamn VMu 

ai 

art" M 39,250 175,830 117,11o 2t,5 

w XmNO 331"0 1507"J60,670 

food Nbita 5,6W 2.1M 6,76 

IMM Toal78,70 217,"65 36.990 214,605 
1w 1mm 141,79D 166.70 '46'&W. 

roo Xob3ta 6.960 3,90 8,110 

Tota2.N730 29.60 39.55 1p,8I0 

mIncome" 25,30 W70 309470 

MuniTota ".,I= 1960 GOA. 3949 

LOW hamoo "low2 22508" 58.1.0 
fti abita 6.3M 37,650 9P730 

B., RELAIONS311PS 3NIS CMNMUE SUB-SETOR 

1. Income 

Income elasticities for food among low-income raI'.es in .cuaor 

are high, estimated at between .6- .8. For subsistance farmers. these 
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families have a high nutrition payoff.income among low-income 

to increaseshould review programs which purportNutrition planners 
or target group families.

income to determine their effects on food intake 

.InPart VII of this appendix, an analysis of two classical agricultural 

intake implications of each 
programs has been undertaken; income and food 

have been considered. In Ecuador, additional analysis could be done on 

the effects on fami income through the food for work program, price 

1and distribution through
to rice farmers and dairy farmers,supports 

and other programs.agrarian reform, 

Interventions to increase incomes do not necessarily require massive 

expenditures by the government, as is indicated in App VII's analysis of 

credit to small farmers. However, they may entail some political risk, 

a price that most govarnments may be unwlling to pay. Redistribution of 

national income is a revolutionary process as governments have found that 

or strictly enforced prohave attempted sweeping agrarian reform schemes 

gressive income taxes and welfare programs. The political costs more than 

the program expen~itures may preclude effective incomes approaches for 

most governments. Moreover, it is apparent by reviewing other relation

ships in the consumer subsystems that income increases alone will not. 

For some families the increased income requireresolve nutrition problems. 

great that it is difficult to conceiveto purchase an adequate diet is so 

the circumstances urger which this gap could be filled in the near term. 

is useful to compare the payoff of interventions that
Nevertheless, it 

the system in other ways.principally raise incomes with those that affect 

For example, using nutrient costs developed in the annex, the addition of 

income needed to achieve additional nutrient intakes can be calculated. 



Food habits play an important part in determining food intake. 

Although Ecuador has not had an extensive food habits survey since the 

ICNND work of 1959-1960, it is possible to combine these early data with 
more recent small surveys to derive a useful description of consumer 

food behavior in the country. The following table indicates broad cate

gories of the food culture. Interventions which include a change in 

consumer behavior must deal with these patterns. 

If interventions are designed to increase the total supply of 

family food on the assumption that the increase will be shared equally 

or according to nutrient need, then this factor has great importance. 

Intra-family distribution was discussed in the preceding section as one 

of the data elements in the diagnosis of me! trition. It is also a 

cause or contributing factor to nalnutrition. Data on this relationship 

do not exist in Ecuador and are described through circumstantial evidence. 

The relationship between age of weaning and the frequency of infant 

mortality has been established in several developing countries.* Ecuador 

is no exception, with infant mortality increasing rapidly during 9 to 12 
months post-partum, the period during which most Infants are introduced 

to adult foods.*N 

Data in Ecuador are not adequate to establish trends in breast

feeding practices, but it is believed that urbanization causes length of
 

breastfeeding to decline. On the other hand, rural indigenous groups
 

are thought to wean children as late as two years.
 

*Sergio Valient, and others, "Lactancia Como Problema de Salud 
Pablica de Chile," Department of Nutrition, Faculty of Medicine, univer. 
sity of Chile, Publication Inv. 37/72. 

**Infant deaths are reported by month in Ecuadorian vital statistics
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TABOOS FOR TARET GROUP ECUADOR 

SIGNMICANT fi ANY NUV=IC(AL PLANNnIG 

'Who Where 	 What 

Small children All of Ecuador 	 Shouldn't eat cheese because makes
 
child talk late, and/or makes
 
child deaf and dumb, and/or have
 
a slow mind. 

Small children All of Ecuador 	 Should eat strawberries and wine
 
because makes child talk sooner.
 

Women, All'of Ecuador Should drink beer because makes
 
lactating more milk.
 

Women, Rural Sierra Shouldn't eat pork.
 
pregnant
 

Women, after Rural Sierra Should eat chicken.
 
childbirth
 

Small children Rural Sierra, 	 Shouldn't drink "milk" (zamore)
 
from a cow who Just had a calf.
 

Women, barren Rural Coast 	 1. Should eat fresh-fish head soup.
 
2. Should eat honey, avocado, oyster
 

Women, ifter' RRral Coast 	 1. Shoulfn't eat steer.
 

childbirth 	 2. Should eat cow's snout.
 

Small children Rural Coast 	 Should not eat brains.
 

SmaU children, Rural Coast Should eat lemons and oranges.
 
withcolds
 

Source: 	Wilma Freire "Datos Recolectadoes en la Provincias de la Sierra
 
y la Costa durante 1971-1972," Caritas, 1972.
 

Unlike several other LatinAmerican countries, Ecuador does not 

have an infant food industry, nor are imports within the price range of 

my except upper classes. The absence of a convenient and acceptable 

substitute for breastmilk has probably contributed to the later weaning
 

period in Ecuador. 
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As NMRM SUPPLY AND ReQUhZ 

Most of the food cansumed In Ecuador in douestically producea, 
wi.th the exceptions of vhat and edible oils. Food supply in currently 
insufficient to achieve recomended levels of adequacy for all the pop
ulation. The suimry of the food balance sheet for 1968, compared with 
the estimated vewghted average requirements for population is shown in 

Table 6. 

Table6 

ANM AVAMA=TS OF IUUJRI 
Esnmoz 1968 

Nlutrients Acs1mt./* o~mtyj 
______________ capitse/4ai per da, no. 

Caimloo 1.618 2.100 AM 22.9 
row Protei (6r.) 1.9 57.0 - 15.1 26.5 
Anil Proteins (sr.) 23.3 28.0 - 4.7 16.8 
ft8 (p.) 47.6 58.0 - 10.4 17.9 
Crb ,,yraten 262.0 - 59.0 17.3(g.) 31.0 
Cal ium (X.) 430.4 850.0 -149.6 .9.4, 
Iran (W) 12.2 22.0 + 0.2 1.7 
Vitamin A (, .) 37.8 1.2 +36.6 3.950 
Wamn (X.) 1.0 1.2 - 0.2 16.7 
Mibflavin (Va.) 0.8 1.1. - 0.6 4.2.9 

Niin (War.) 11.7 11.o - 2.3 16.1 
vitatn C(V.) 113.2 60.0 , 83.2 138.6 

Data from tood babae shooets.
 
O*'ased on average W ts VA age goup.
 

Source: Ntrio Ribadenier B., Heia do Wane, Newder, 1968. 

This is a useful indication of the nutrition availability increases 
that would be necessary to fill aggregate needs. The maitude of the 
nutrient deficit may be appreciated if expressed in production terms. 
Assuming that no changes were mace in the percentage of food production 
absorbed by waste, exports, seed and animal feed, the aggregate gap 
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population growth vould be zero; if the dynamic of Ecuadorian population 

growth is taken into account, the task is even more inense. 

However, these averaged figures disguise disparities in food dis

tribution and consumption, evidence of which can be found in high infant 

mortality rates and lov consumption rates of high nutrition-valud foods 

among poorer classes. If all groups vere to receive adequate diets
 

under assumptions about current distribution patterns, production would
 

have to increase several fold. This, of course, would result in sur

pluses in normal marketing channels, declines in prices below costs of
 

production and subsequent declines. Thus, it is evident that some 

manipulation of the distribution system as well as food supply is needed.
 

B. FOOD SUPPLY TRENDS 

Human food supply is total domestic production as modified by
 

imports, exports, seed, animal feed, other non-food uses and waste. The
 

following table is a summary of the food balance sheet for 1968. The
 

deficit in relation to requirements illustrated in the production of that
 

year has been typical of the last decade. Food production has barely
 

kept pace with population growth, and in the aggregate there has contin

ued to be a leficit of calories, proteins, and other nutrients.
 

Table 7 

,lu~l~lnnu- /..-... -n 

- MEN-- -l - -_ 

"UAW NN"" SU.L 100001, I a" . now"l La wowft""M .als ... a Ourru In" M-96.3394W goo ."A* V I.M.OW 41bW &SAW& W9.M W.W %s,1, IW.1 RA~WO N0. lI^. 

4391% "Anm sWOIL1 U, Iem NPWMW 3 *a ,INAN ED.B 63iat a." 30 304% 
%%A6 e *.is 3581A m97ia iiO"I W." W3 OA M.

Town5an WASm * 
13.6 11.? &I.a.

1,"U WASia ...... uais - r.W9-, _ -...... - ne g.re .L - - - .M .,-,naWW- n 39#.=". a..I ._.1 
16191 5 AI W11 1,101,33 W U .1.MA 13.3 IW.4141 " now 3.6bl.f LOW * 1331 

No" * i.aaW,0. 13A6 0. 16.1 I6.1 ).3
* . uan~M6-

Ro 3. , 3.60 3.19 lo 13.6 LO.I 1332.70 ME Nt"
JIM 13. 1 

* 356 93.h NOWE 313 4-4 130 31 
no a "I - £136* W.5366.1* 

MJW 3Lh Ia~MA0-b.1 ii~g 



This situation-has not been remedied with increased food imports. 

For the past ten years food imports have accounted each year for about 

10% of the value of all imports. Although wheat imports are rising, 

overall food imports are not expected to increase over the coming decade. 

Dnated foods which supply a small, but highly visible portion of the 

food supply have Increased during the last ten years, but are expected 

to level off or decline in the near term. 

Total food exports on the other hand have not increased either 

with the two exceptions of sugar end fish. Seafood and fish, examined 

in more detail below, present the interesting example of a source of 

calories and high quality protein which is being exported at the expense 

of domestic consumption. At first examination this appears to be a 

policy which might be reversed to benefit malnourished groups in 

Ecuador. However, closer study reveals that fish, even the least expen

sive varieties, are a hih-cost source of protein and calories in Ecuador. 

At current world prices for tuna, the largest volume of exports, Ecuador 

can afford to export this source of nutrients and import edible oils 

and wheat, less expensive sources of protein and calories. 

Because of suspected weakness of agricultural production data in 

Ecuador, additional evidence of food supply was sought. The index of 

food prices relative to the cost of living index provides a direct in

dicator of the demand for food and indirect evidence of food supply 

adequacy. The index of food prices in Quito has risen more sharply in 

the last ten years than the index of the general cost of living (see 

Table 8 ). Rising standards of living bringing increased demands for 

food have contributed to this relative price increase, but continual 

food deficits have also been a factor. 

Table 8 

lto Amaul Avenge 1965 10 

1A 19b1"L 1912 1 931 L5 W11M111 r 5
tamftesXozj 75.9 83. 85.6 192.4 197.01 UV10-5 UC I*118-7 [130 13. 113 

000010 uIndo 76.3 6.01 88.5193.7196.91 1U0 W41.5 1NO.11132.71 119[W-601 136 1413.0 

buk hi tmau, , Instituto Ultlmal do Itaiatiesm, XaMIn al IY,do Pm"la -MMIdor, 197!. 
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C. 00813 OF NM3T PRODUCTION 

Production costs of staple nutrient ,sources expressed an a per 

nutrient basis focus the attention of agriculture and nutrition planners 

an similar issues: What are the reasons for variations In production 

costs and how can these costs be reduced without reducing farmer income? 

When looking at the distribution and processing sub-system, the nutri

tion planner can likewise review conditiLns within these sub-systems 

for vays of lowering per nutrient costs. Since most of the staple 

foods are produced by small farmers, efforts to increase efficiency may 

benefit farmers by yielding greater earnings and the consumer by reducing 

food prices relative to other goods. Table 9 presents representative 

production costs of several foods in Ecuador. They are a beinnn data 

point in analyzing relationships In the production system, for calculating 

the effects of marketing and processing practices on per nutrient costs, 

and for comparing alternative interventions. However, these data should 

be expanded to Include production costs according to region type of 

farms, and more detailsd analysis of alternative modes since costs vary 

widely. 

Table 9 

M ItRWI COSTSOo PFDUCTM: SZECT PSUMCTM 

Cost Per Cost For Gra 
Dollars 100 Calories NPU Protln 

RICO,(euhbitmnce) .. 44/QQ $.0030 .021 
(.51&/QQd) 5V,/ .0027 .0019 

M2(t type) $2.5o/q .0016 .0015 

Pzjo13 (isrved- method) $3.68/q .0023 .0010 
M2 $ .05/liter .008 .002 

Der4 * .32/pousn .06 .0019 

,tPUM, 2 $2.0o/qq .00 .o08 

lik ug costs of fadWy labor. Source: AID, Capital Assistance 
Paper, cudort Land Sale Guaranty, 1969. 

23; atn baAud on current retail prices In Quito 
3 nIstr7 of Production (no date), Includes aU labor costs 

MJmta Naclotal do Plifilcacion (1968 prices) 
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D. DESCRICM OF FACTORS OF AGRICULTURAL PRM: 

RELATIORSHIPS 3 TH IRODCTICS SUB-S!YS( 

1. General
 

Nearly all of the food consumed in Ecuador is produced domestically
 

by small farmers(2-20 hectares) using rudimentary, labor intensive farln 

techniques, and relying on non-institutional credit for capital and 

operating expenditures. Production of staple fcodra-corn, potatoes, 

rice, yuca, beans, and barley - is dominated by the smallest and least
 

productive farmers. Bananas, another staple, and industrial and export
 

crops are more likely to be harvested from plantations, employing more
 

advance4 techniques.
 

2. Credit
 

Credit availability at reasonable terms has been identified by
 

numerous agricultural production analysts as a crucial factor in stimu

lating growth. However, the volume of credit available in Ecuador is
 

low in terms of the number of farms, number of persons actively engaged 

in farming, and the number of hectares under cultivation. Using any or 

all of these measures, credit for agriculture in Ecuador ranks among the
 

lowest in Latin America. Although data is not available on the end use
 

of agricultural credit, a review of major credit investments indicates 

that a large portion of the total has been allocated for export or import
 

substitution crops - bananas, oil seed and rice - or high-priced nutrient
 

sources - milk and beef. Relatively little credit has been allocated 

for staple food production or for production by small farmers.
 

A detailed description of credit policies and programs and an
 

analysis of credit for small farmers as an intervention in the nutrition
 

system are presented in Appendix VII.
 

3. Land Tenure
 

The pattern of land distribution is thought to be an impediment
 

to growth of this sector, The 1968 Agricultural:Census showed that 74
 



percent of the total agricultural units included only ten percent of'the 

total agricultural land. At the other extreme, 1.6 percent of the units 

held 47 percent of the land. The problem of minifundismo or extremely 

small divisions of land is present throughout Ecuador, but is most 

serious in the Sierra. In the East, land is available for colonization
 

while coastal rice, banana and cacao have traditionally been produced
 

on larger parcels of land.
 

The type of land tenure is another factor in the production sub
system. As a result of the agrarian reform, lendless tenants have nearly 

disappeared in Ecuador. Legal title to land secures agricultural 'credit 

if available for small farmers. 

Agrarian reform has been used as a means to redistribute agricultural
 

income, but to date it has not succeeded. Since the agrarian reform law 

was enacted in 1964, the Ecuadorian Institute for Agrarian Reform and 

Colonization has not had adequate funds to implement an effective pro

gram. Many tenant farmers whose landlords were forced to give them 

title to the land they had farmed are worse off now than before because 

the parcel of land is too small to support a family and the landlord has 

denied to the now owner previously held rights to water and pasture. 

Technical assi.tance and credit have not been forthcoming for the new 

owners. From Table 10 "Distribution of Land by Size of Landholding, 

1954-1968", it is clear that agrarian reform has made limited impact on 

a more equitable distribution of land. The most impressive change has 

been to increase the number of small farmers, those who have the least 
.
access to credit, technical assistance and other programs that would


increase production.
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Table 10 

81 SI OIIUOISTUIIITI@U OF AMICILTM. LNDMO OF LA 1314 N 1#1 

Eatn ~mWyma aSld1" U" SA .5late L
.O TOW M"W of Tog" St Mssuwem 

432 7.2 709 10.2Lue dm 5.0 251,46 75.1 .470,347 74.3 

34" 9.4 9352 13.73.0-tv.9 57.0 16.7 10.M75 16.5 

1.,33 13.0 1,3s 24.520.0-39.9 27,743 8.1 4,301 7.6 

19.3 1,441 23.7W0.0-499.9 5,77 1.7 8,67 1.4 I,5 

Msa than 50 L 1,3 0.4 1,348 0.2 2.70 45.1 1,434 23.6 

6m aMe Cmints Ianairnmsd do Desa,Dpgpsuira.Saenes (l) 1954-CseM. Agr41suults led, l, 134. s. is. .. ).. 1_eeIeS1Cr: . .%arc1au_ o-lseclI wlcu z r mer (Vlule 
$ |' *''.4 5a t T ,, ¢u~m. ,dl.ts, SLIvIcu].sn. €smm Y I WNU(Umlega m , . G. ]Lwo) 

Cas8dlmalam a smmi. 89@11,1 GmA ia flose1(3) ],lma 1a016m1 do lLenift 
e Cmse, I"msa Aupsammla Umlaal-mAL4 (Gse, 141), Cife

sumi"e, lvt sim do I erauia tmmt, p. 1. [#A adled 1a V.A. ss.. &$m9 atunolemal 3meMw1mi. WWCatal U.69 SMS, for 

Paper, Astm4.ri ApsUsl~. beiloentan UMiLGtAUtMi (Ibeklavs.m 1970.)
 

4. Level of Technolo9 

The level of technology is another factor in the production sub

system. Value added, labor productivity, capital inputs and yields per 

hectare are indicators of the level of technology. (See Table 11) By 

any scale, Ecuadorian agriculture is one of the least technologically 

except for export products of bananas, cacaoadvanced in Latin America, 


and sugar. Corn, potatoes and rice, the foods which form the basis of
 

the diet, are produced on small farms which often do not have even
 

animal traction.*
 

*"Productivity of the"Aicultural Sector in Ecuador, .:Economic 

Bulletin for Latin AmericaV,, NoV 2 (October, 1961). 
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Tablea2. 

VALUE OF PRODUCTION , VALUE OF INPUTS AND VALUE AUDOFD IN THE MAIN 
BASIS. 1955BRANCHES OF THE AGRICL'.TURAJ. SECTOR, AGGREGATE AND PER HECTARE 


(Millions of Sucres)
 

Groo Fa m: D_. 

For Domestic For Stock Total 
C w t. ir iotn - E:: yer t vai rint A gri ci,2tur e -

Value of production 1,696 1,439 915 4,052
 

543
III= Vnlu of Inputs 244 62 .237 

Eu3ta Value Added 1,454 1,377 675 3,509 

472 1,740 3,072Area Formed (1,000 ha) 860 
Value Added per ha (wcres) 1,691 2,917 390 1,142 

Source: "Productivity of the Agricultural Sector ItU Ecuador," Sconomic 
Table 3,Nu_!ttin for LaLin Aericat VI, go. 2 (October 1961), 

p."6. 

more than 15Although the research base for this study in now 

years old, interviews with specialists in Ecuador lead us to believe that 

little has changed. However, if the amount of agricultural credit 

available Influences the amount and structure of inputs, then after a 

and 1968, somenearli four-fold increase in total credit between 1955 

of the credit hasimprovements should have been made. If the end-use 

followed the national development priorities in effect during the last 

two decades, then improvements in efficiency probably have occurred in 

greatest proportion in export crops of bananas, cacao, coffee, and sugar. 

Yields of crops per hectare are another measure of efficiency. 

Table 12 compares yields of several basic crops. Rice production has 

areceived the largest single investment of any of the grain crops, as 

Further irrigationresult of the government's effort to increase exports. 


and seed improvement projects are planned for the Guayas River Basin.
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Table 12
 
YIELDS PER ICTARE
 

(ltric Tons)
 

(1) (2) (3)()()() 

I254- rnkL-fi 1f9-70l 19.-7 15-a 25-1 
Weat 0.605 0.957 0.875 1.400 1.005 1.380 
Dice 1.055 2.395 2.138 2.655 1.980 3.506 
Darile 0.560 0.560 0.909 1.663 1.444 1.364 

oor0.635 0.630 0.977 1.770 1.443 2.7U 

Sourcess (1)	"Productivity of the Agricul.ural Sector InScudor," keboomic 
pujllt,%n for Latin ArcarteA, V1. No. 2 (October 1961). 

(2)Unpublished data from Republic of Ecuador, Nlamstry of Production, 
"raproas AricoLas Division. • 

(3) U.S. Apicultural Attach, Quito, "Grain md Ped8,w February 8, 197: 

Other Inputs
 

Ecuador ranks low among Latin American countries in the use of stan

dard agricultural Inputs such as irrigation, machnization and fertilizer, 

although the latter has increased three-fold in the last decade. Soil 
improvement in practiced most in the export crops of banana and sugar 

cane which account for about 50% of consumption. Non-food crops such as 
cacao, coffee and cotton also receive large amounts of fertilizer. 

According to a study In 1.966, less than one tractor was used per thousand 

hectares of land while Colombia has zbout three times as mny.* 

Irrigation is not widely used in Ecuador, though unreliable climatic 

conditions make it desirable. Lands under irrigation are evenly divided 

between the Sierra and the Coast, although the state Guayas, a major rice 

producing area, ha a larger share than others. A detailed description 

of irrigation programs In Ecuador and their effectiveness as interventions 

in the nutrition system are discussed in Appendix VII. 

*CEPA, Estudio Econduico de America Latina, 106, Cuadro IV-lO, as 
cited in Ecuador, Bulletin of the Central Bank, XL3II,qN. 498 (January,. 
1968). 
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The farm labor force constitutes about one-half of the economically 

About 75 percent of the farm populationactive population in Ecuador. 


are heads of households and their families, working their own or rented
 

farms. Ten to fifteen percent are landless laborers and an equal number 

are casual laborers. Many of the farm laborers own or rent their own 

farms, but turn to wage-earning to supplement cash income from crops 

The proportion of permanent farm workers to total agricultural
sold. 


labor force is much higher on the Coast than in the Sierra or the East,
 

because of the plantation economy of bananas, sugar cane and cacao.*
 

a. Productivity 

Approximately 50 percent of the agricultural labor force produces 

food for internal consumption. Thirty-five percent are in cattle produc

tion and cbout 16 percent produce for export. Comparison of the number 

of workers per hectare for the three different fields demonstrates the 

higher productivity of workers on export crops. If a further comparison 

is made of the value of production per worker, the differences among
 

agricultural, cattle and export farming are even more striking (see
 

A direct correlation between worker productivity and
Tables 13 and 14). 


This emphasizes further the destination
mechanization can be,made.** 


of existing agricultural credit to export crops rather than domestic
 

consumption comodities.
 

*JUITA Nactional dle Planificacion y Coordinacion, Encuesta
 

Anropecuario, 1968. 

**"Productivity of Ecuadorian Agriculture," Economic Bulletin for
 

Latin America, Vol. VI, No. 2, October, 1961.
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Tab'*e 13 

DISTRIBUTIU1! OF THE MGRICULTURPA POPULATION INTHRLE AREAS, 1955. 

'-tAeic 	 lnaur 

Cony-umetttnn ' Cattle U 
860.0 472.0 1,775.0 3,072.0


TotWl Arcs (100 h") 
225.0 650.0
Actve Iopulation (L,000) 321.6 102.8 

7.9 4.7
2.7 4.6
Hectares 	per Activu Person 


Source: 	 "Productivlty of Ecuadorian Agriculture," eiting original research 
with Miniutry of Development and JUNTA aclonal do PlaniflcacLon. 

Table I.L 
PRODUCTIVITY OF TIlE CCO!O4ICALLY ACTIVE POPULATION, 1955 

u t ..Ar-Ticuf 
t a 

inr arnal 	 . .
 
cattle os

Qo-suption Etport 

AetIve 1opulation (1,000) 1321.0 103.0 226.0 650.0 

4.5 13.4 3.0 5.4 
Productivity (1,000 sucres) 


productivity per Hour 0.9 2.2'
2.9 5.6

Worked (Pucrea) 

Value of Production per 33 5.8 1.1 2.6 
-.3.3
Hour Worked 


paymett per Hour .ovke4
(sucres) 	 1.3 2.3 0.7 1.1 

Source: "Productivity of Ecuadorian Ariculturpt," citing original research 
With Hinistry of Development and JUNTA Nactonal do Planificatlon. 
(S/18.18/US $1.00)

b. ~Weges
 

As indicated in other sections of this analysis, income of the
 

rural population is extremely low. The payment per hour cited in Table
 

14 gives an idea of farm worker wages, including meals frequently fur

nisbed by the owner. In dollars, for a ten-hour day, total earnings
 

would be 70 cents, $1.25 and 40 cents for work in internal consumption,
 

export, and cattle production, respectively. Although these data are
 

from 1955 census tabulations, there is little evidence that real wages
 

have increased for farm workers. Furthermore, much of the work is
 

seasonal and, until recently, for the hausipungeros, a certain portion
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of all work for the landowner was given in return for water, grazing 
rights, and other services, and did not present a cash income. 

c. Education
 

The education of the farm population is the lowest of all sectors 
in Ecuador. Access to schools, even those with only three to four grades, 
is limited in rural ar.as, and dropouts for farm work or because schools 
have limited numbers of grades contribute to the low education levels. 

Nationally, Ecuador claims 57-60 percent of all school-age children en
rolled in primary school. In 1962, 35 percent of the population were 
reported to be illiterate.* 

e. Role of the Nutrition Analyst 

Leaving aside nutritional considerations, Ecuador must increase
 

the production of its agricultural sector if economic growth is to con

tinue. The government has recognized this and has made large investments
 

in some crops and regions. Since these investments have had as their
 

objective the increase in value of production, other objectives-such as
 
filling nutrient needs of lower income groups or income distribution have
 

been of secondary importance.
 

The nutrition planner, however, must compare alternative interven

tions in the production sub-sector to determine the extent to which attempt6
 
to achieve nutrition goals will cause a sacrifice in the dominant national
 

objective: increased value of production. For example investments which
 
favor large farmers producing for export are likely to have an impact
 

on nutrition goals different from those for smaller farmers producing 
for domestic consumption. Obviously, the most convincing case for a
 

nutrition intervention in the production sub-sector is one which does not
 

result in significant losses in value of production.
 

*Agency for International Development Bureau for Latin American, 
Summary Economic and Social Indicators. 18 Latin American Countries: 
L960-1970 (Washington, 1971). 
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calculation ofto undertake an accurateFew analysts have been able 

these two objectives. Until a data base is 
the trade-offs between 

established in Ecuador, the nutrition planner can only set 
forth the 

apparent nutritional outcomes of alternative 
investments in the produc

proposed investmentsthen compare them with currenttion sub-sector and 

for conventional objectives.
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A. AMEfING 

Like food production, marketing is highly decentralized and a large 
portion of total production remains within relatively isolated marketing 
regions. Government participation is not strong, although the legal 
basis for price and quality regulation exists, and individual food pro
cessors have limited influence over marketing practices or prices. 

Transportation between major producing aad marketing has greatlyareas 
improved in the last decade, but still inhibits the flow of goods and 
services. Intermediaries play a large role in marketing, but there is 
little evidence that they restrict marketing or that their margins are 
exorbitant. The following table shows marketing margins for wheat, 

barley, and corn. 

m&rJ - mm. cairnbab ameL u 

ftaW to Outo. 0.3
DSee bM 19 0.*5 

Me at augt. (to oMesaa) g o.85 
Ai&= atp Fanr 9/34"W8

?mu to Faj JoseDeaer "in 0 

bMMOPW to ato 3. 

Dealer Ma ,i'

Distribqatlon "ain 2:
etaile Nag" 13,

coat mC9m1,.60-
Coat of Diat-1hUti IS, 2.75 

.IG@ at. fam $1.70 
bemapart Zbaria to Oaeo 

Transport to "ato
 
Dealer Min 
 1
]DIstributor Mri 
Retailer argin 15
Coat to Consmr9 
Coat of DIaaibution62 2.80 

kae:hum, FuMes VhiMO*, lswvy Of &an Marketi4g ad. #Soreg 
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town. The remainder issumption is marketed ,eyond the primary market 

consumed on the farm or traded in the market closest to the farmer. Only 

at harvest time for some perishable staples such as potatoes and green 

of clearing the supply. Alvegetables does the market seem incapable 

thouth few studies have been done on marketing volume, it appears that 

Ecuadorian market structure is capable of carrying a larger volume, with 

out major modifitation. 

1. 	 Storage 
Storage of grains, pulses, and potatoes is a major shortcoming of 

the current marketing system. Because of high losses due to rodents and
 

spoilage, adequvte storage facilities would add to food available for
 

human consumption. The tables below illustrate storage deficits for 

staple foods and present estimates of waste of four staple grains.some 

The location of greatest waste in the system is not known, although it 

and in transintermediate warehouses,is apparent that losses at mills, 

port accounts for a substantial portion of all waste. 

TABLE 16 
FOR SELECTED COMMODITIES, 1970ESTIMATED OFF-FARM STORAGE DEFICITS 


(Thousands of Metric Tons)
 

Total KMket:Un Present Storage Storage 
Facilitie Dfci.


C£SUB4JiSL.. P.rodion1*. Reauitments 

earn, 197.7 98.8 - 98.9 

24.594.5 	 70.0Whet 

16.0 	 17. 8Daly71.5 	 35.8 
potatoes": 360 180,0 .	 " " 0.0 

17717.Pas 	 35, . 

ut&*Naclanai do PlaicaIon 7 Cbordluacl-on'fl lowoa ,Sourao% ZECuaU J 	 alu a euto do aranos an elEtudlo orel-nar sabre - cuador 
Dcumento Io. 06-03, 16 de Septimbre do 1968. 
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AVERAGE ANNUAL TOTAL PRODUCTION AND WASTE 
OF WHEAT, RICE, ALEY, AND CORN, 1962-69 

(Metric Tons) 

Total Total Vaste an Percentage 
r4u lduacton Waste of Production1 

Wlbeat 73,671 5,863 8.09
 

ice 247,548 37,132 15.0 

Brley 8,567 6,542 7.5 

Corn 190,626 20,475 120 

kAnother study aetimated 18Z wace In vheat, and 20Z for corn and 
barley: enry X.lRuas, Famers' Union, "Survey of Grain Marketivg 
and Storage In Ecuador," 1963. 

Source: Unpublshed tables, Ministry of Production, Division of 
Sopreas Agricolas. 

. Weiahts. Measures, end Quality Standards 

The development and eluforcement of standards is in its infancy in 

Ecuador although two organizations have been authorized to act in this 

field. 'he lack of standardized weights, measures, and quality standards 

and their enforcement affects the income of farmers as well as the values 

of food purchased by the consumer. Strict enforcement of standards may, 

at the outset, reduce small farmer income since they produce, on average, 

lower quality commodities. For example, when government-owned grain 

storage facilities were introduced in some regions, small farmers were 

penalized because of the high humidity and foreign matter found in their 

grains. However, standards are a necessary complevient to campaigns to 

introduce improved varieties, which eventually should benefit small 

farmers. 

3. Market Information 

Regular and accurate data on volume and quality of agricultural 

sales are not available in Ecuador, although recently the Ministry of 



Poduction began a daily information service an wholesale prices of 

selected c-odlties in 11 maJor cities, distributing this information 

by radio, newspaper, and television. This service is a great Improve

nent over the past, but will be incomplete until prices can be associated 

with recognized standards of quality and volumes marketed. 

Most small farmers still rely on buyers to reflect accurately 

market influeances. Many sell their production from their farm because 

they lack their own transportation, further isolating them from market 

data and increasing their vulnerability to dishonest dealers. 

4. Prices 

The government does not vigorously intervene in determination of 

prices for agricultural products. Min4imu producer prices have been 

established for rice, oilseeds, domestically-produced vegetable ols, 

wheat, bannas, and milk. These prices are set by the Ministry of Pro

duction, while nnicipalities are empowered to set maxim consumer 

prices. Because there is not always a coordinated policy, the price 

squeeze has discouraged production of some foods. Liquid pasteurized 

milk is an example of this. 

Seasonal price fluctuations occur at the wholesale and retail 

levels. The variations may be attributed in large part to the lack 

of storage space and P'arce market information. The following table 

shows seasonal price changes for two staple foods. Even rice, a price 

controlled food, demonstrates a fluctuation of 14 percent at wholesale. 

Potatoes, which are not price controlled and present more difficult 

storage problems varied even more. Retail price fluctuation was some

what less. However, until price changes can be linked with volume, 

definite conclusions about causes and effects cannot be made. 
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TABLE 18 

PRICE.FLUCTUATIONS, TWO MAJOR COMMODITIES
 

Quito Guavaqui
 

Wholesala Retail1 Wholesale1 Retail'
 

Potatoes Rice Potatoes Rice Potatoes Rice Potatoes Rice
 

July 1970 0.82 /2.25  0.96 1.89
 

Aug. 0.81 2.23 1.06 1.96
 

Sept. 0.88 2.29 1.02 2.02
 

Oct., 0.91 2.30 1.04 1.97
 

1.05 2.05Nov* 	 0.88 2.26 


0.99 2.05
Dec* 0.79 2.19 


Jan. 1971 46 S/169 0.71 2.08 S/56 8/160 0.83 1.98
 

Feb. 36,:180 0.62 2.18 40 166 0.76 1.96
 

Mar. 29. 191 0.56 2.30 38 187 0.82 2.11
 

April 36 193 , 0.55 2.36 45 181 0.76 2.06 

May 24 195 0.52 2.26 27 187 0.52 2.02 

June 31' 194 0.55 2.28 36 186 0.58 1.98 

July 43 187 0.59 2.37 49 168-

Aug. 45 195 	 47 173
 
Sapt:' 53 194 	 57 177 • r"" . . "" 

Average 38.1 188.66 0.706 2.25 43.88 176.11 0.865 .2.00 

+62 +222 +522 Deviation +39Z +4Z +25Z +52 +272 

0 -72 -172 -9Z%' 1 - 392 -5-,
Prom Averag 	 '-3O7 -26% 

--

Wholesale price is for quintals; retail price is per pound,
 

Source: 	 Republica del Ecuador, Instituto Nacional de Estudistica, Indice de 

Precios al Consumidos, July 1971; Universidad de Guayaquil Institut 

de Investigaciones Economicas y Politicas, Indice de Precios al 
Consumidos. Guavapuil 1960-1971, June 1971; Hinisterio de la 

Produccion, Servicio de Informacion de Mercadeo Agropecuario,
 
"Mercados entre Hayoxistas Tranacciones Mayoristas y Minoristas,"
 
January 1971-Septmber 1971.
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B. TRANSPORTATION
 

The transportation system is a serious barrier to overall economic 

development and especially to agricultural development. This problem 

has been recognized by the Government of Ecuador and major investments 

in road improvement have been made in the past decade. Extension of the 

road network is being made as part of petroleum exploitation in the 

northeast section of the country. Railroad transport for passengers and 

cargo is not a major factor in the total system, and during the last 

decade, it has declined in relative and absolute iupnrtance. Internal 

air cargo has doubled in the last decade, but expense in comparison to 

truck transport continues to limit its contribution. In the coastal 

provinces, river and littoral shipping play an Important role. 

Regionally, the Sierra has the major road network reflecting the 

larger number of towns and cities. The Pan American Highway links the 

major towns in the Sierra, running from the Colombian border at Tulcan 

to the Peruvian border at Macara. Other major highways run from Quitn 

to Guayaquil and Esmeraldas on the Coast and to Pizyo in the East. 

On the Coast, the Guayas river basin enjoys an adequate road 
system, but the provinces of Esmeraldas to the north and Manabi, south 

of it, have few all-weather roads. 

Difficulties in transporting foods have important consequences fo 

the national and regional food supply. For example, in the regions 

bordering Colombia and Peru, farmers find better markets across the border 

rather than transporting production to major market areas in Ecuador. 

Much of this trade is thought to be contraband and estimates of its volunme 

are not available. Furthermore, arbitrages, which would tend to smooth out 

inter-market price variations, is not a comon practice, in part, because 

of lengthy and costly transport. Finally, the relative isolation of many 

areas precludes marketing of perishables such as milk, meat, and fish. 

Several provinces do not have adequate internal milk supplies and are 

unable to attract Imports from other regions because of transvort problems'. 
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C. FOOD RET&hDI 
Food retailing takes place in public markets located in towns and 

cities and through corner grocery stores in the larger centers. Super

markets or food chains do not represent a major factor in the system. 

Those that exist are located in middle and upper-class neighborhoods. 

A government-operated fair price store, ENPRYTJ, has mmerous outlets 

in large cities, but because of its small volume of sales and restrictions 

on the type of food which it can sell, it has not yet made a significanl 

impact on food retailing. 

Maximum food prices and weight and measure controls are maintained 

by municipalities, but enforcement is frequently lax. Some foods, such 

as unpasteurized milk, avoid price control entirely. On the other hand, 

pasteurized milk is strictly price controlled, giving small margins to the 

retailers. For this reason, many markets are reluctant to carry this product.
 

Few retailers have adequate storage space, refrigerated or free 

from rodents. Installation of meat or dairy cases, which are not manu

factured in Ecuador, would represent an unreasonable investment for most 

retailers. 

D. FOOD PEOCESSIMG 

Processed foods contribute a significant portion of the calorie 
supply in Ecuador, if sugar and wheat are included. However, because 

processed foods are generally more expensive per nutrient than unpro

cessed food and are less available in rural areas, they are a small part 

of the food culture of the low-income families. The major exceptions 

to this are sugar, in the panela or cake form, grains and milk. As 

indicated in the diet studies cited in this report, many of the grains 

are processed in the home or by cottage-scale industries, end -4 'o 

frequently consumed without pasteurization or bottling. 

Approximately 30 percent of all processed food calories and proteins 

are de'rived from wheat flour, witth sugar accounting for another apercent, 

In total domestically processed foods contribute about 20:percent'of the 



total caloric requirements and about 30 percent of the total calories
 

consumed. Similar proportions are found for protein consumption, and 

domestically processed fat supplies a somewhat higher percentage. Milled
 

rice is not included in these figures.
 

Ecuador imports few processed foods for the comercial market
 

In the past decade, investments in edible oil processing, milling, and
 

meat, fruit, and vegetable canning have reduced previous import levels.
 

Unmilled wheat is the largest human food import.
 

Investment in food processing has grown strongly during the period
 

1961-69. However, a large portion of this growth has been in foods for
 

export such as sugar and fish processing. For the period 1966-69, the
 

only series for which figures are disaggregated, the exclusion of canned
 

and frozen fish, sugar, candies, and animal feed reduces the growth rate
 
markedly. 

Food processing plants are located primarily in or near the two 
- major cities Quito and Guayaquil, the centers of greatest demand, neces

sitating costly transport from production areas. Some food processing, 

such as slaughterhouses, grain mills, and to a lesser extent milk pasteuri

zing, is decentralized. Table 19 shows the distribution of major food
 

processing plants in Ecuador. These data do not include the cottage

level processors found in some towns which are near production areas.
 

Within this general framework, the quality, volume and destination
 

of individual products vary widely. Individual characteristics of the
 

food industries have important implications for the extent to which the
 

foods can be seriously considered as good sources of proteins and calories
 

for the target group or which may serve as vehicles to carry fortificants
 

or enriching nutrients.- For most processed products, under the present
 

distribution and pricing pattern, the low-income rural population is
 

* Imports of powdered milk, flours, and edible oils-are,chiefly.
 

by food distribution agencies.
 



Table 19
 

LOCATION OF FOOD PROCE03M
 

1966
 
(number of establsbhMents)
 

Type of Guayas Pichincha Nanabi Auay Tungurahua, Others, 
Industry Total (Coast) (Sierra) (Coast) (Sierra) (Sierra) 

Slaughterhouses 12 1 5 .3 2 1 

Milkproducts 18 8 6 1 3 

Fruit & vegetable

cannig 	 7 5 1 • 1 

Frozen and canned 
fish 9, 7 2 

iticeMill 32 23 6 3 
Flourm ill 25 6 8 1 3 7 
Bakeries 72 24 23 3 4 .4 14 
Sugarmills 9 3 6 
Candies 10 4 5 1 

Edible oils 9 7 1 1 

Instant coffee 4 1 3 
Animal feed 5 2 1 2 

Others 11 6 1 1 3 

Source: 	Enrique Espinel 1t., "La Industria de Alimentos en 
El Ecuador," 1970. 

effectively excluded from the market. Diet studies show that although
 

processed foods are purchased even by the most isolated, because of custom
 

and income, consumption is limited to small amounts used as condiments
 

or on festive occasions. Noodles made in Guayaquil, for example, may be
 

found inmarkets in-small Sierra towns, but are purchased in small quan

tities for soups. And the vitamin-enriched American-style bread of Su Pan
 

in Guayaquil is eaten like cake by the poor of that city.
 



Donated foods are used principally for primary school feeding, 

maternal and child health programs, and food-for-vork in community de

velopment projects in Ecuador. The school breakfast and lunch program 

has received the majority of donated cemiodities. CARE and CAR.=&S have 

divided the market to avoid duplication of efforts. Approximately one

half of all children enrolled in primary school are reached by the pro

gram. Given the dropout rate at this level, it is assumed that approxi

mately 25 percent of all primary school age children are reached by the 

program. Since those children at greatest risk also have the highest 

dropout rate, the coverage of this group is somewhat lower and the 

nutritional improvement is diminished.
 

The pre-school child, especially the infants, are the target, bul 

most donated foods do not reach this group. Only an estimated 5 percez 

of all pre-school children are served by NM centers. The extent to 

which children receive a significant contribution to their nutritional 

status is not known. Unlike school programs, attendance is not required, 

and in many.MCH sites, consumption of the food by the child cannot be 

assured because it is taken home for preparation. More and more centers 

are preparing the food and requiring the mother and child to eat it there. 

Food-for-work projects absorb about 20 percent of all donated foods. 

From a list of 1970 projects in the CARITAS annual report, school and 

road construction appear to be the most cimnon. Foods are given in bulk 

and their impact on the pre-school and school-age child is not known. 

One food consumption study in the Sierra suggests that, In Indian bares,.. 

child en are more likely to share equally in food distribution than in 

Mestizo hames. 

1Surther investigation: is ne,cessary 'to dete rie more exactly the 

contribution of donated foods to the nutritional status,.of the pre-school, 

*Sylvia Forman, "AStudy ,of Six Sierra,-Villaes.,". 971. unpublished. 

11 

http:status,.of


ch.ua. owever, it appears 'na Duct or tne rooc, ror scnooi. reecing,. 

other child progams such as camps and orphanages, and food for work, 

does not reach the target groups of pre-school children and pregnant 

and lactating women. 

An additional area worthy of study is the present level ot finan

cial commitment of GOE to these programs . From 1965, when the school 

program began full scale, to 1969, GOE spent about *230,000 per year in 

administration, transport and storage costs. In 1970, the contribution 

declined to $171,000, and in 1971 is approximately $125,000. Ministry 

of Health, Misign As~ins, and Ministry of PzoductioA financial data are 

not available. 

Additional information on food distribution programs can be found..*. 

in Appendix VI. 
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The significance of the description of the Ecuadorian nutrition 

system is not because it revealed opportunities for solving the nutrition 

problem never before considered, but because it: 

Points out limitations to preferred solutions, such as 

income grow4h, food distribution, or reliance on processed 

foods
 

Makes clear that no one solution or progam will suffice 

because of the diversity of the target group population 

Suggests that the system is interrelated and that a proposed 

intervention may yield unexpected costs or benefits through

out the system 

Sets forth areas for additional study or reevaluation of 

currently available data 

Brings together for the first time data from several disci

plines and ministries, focused on the nutritional result. 

An additional benefit for the planner of beginnin the descriptive 
and analytical process is that it creates a body of knovledge about the 

nutrition system that is the basis for evaluating proposals made by 

agricultural, health, commerce, or finance ministries. The analysis of 

the first intervention (Appendix 17, Milk and Milk Products) was based or 

the information gathered during the descriptive phase and was responsive 

to an on-going livestock and dairy herd loan. It is likely that nutri

tion planners will be asked to comment on planned investments by other 

ministries. While additional research may be required to assess the 

nutritional impact, the description of the total system is the first 

step, giving a perspective on the projects lacking in other ministries. 

G., DATA ISSUES IN NUTRITION PINI 

The selection and management of available data are some of the 

most important aspects of national nutrition planning. Nutrition planners 

are ,required to use information generated by several ministries, private 

agencies, international organizations and private industry and commerce
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These data may also be inconsistent so that the planner must reconcile 

differences or select the most reasonable figures among conflicting 
estimates. Furthermore, the nutrition planner will be faced with an 

abundance of data about the volume of agricultural production, for 

example, but relatively little about consumer behavior or production 

and distribution costs. Finally$, the planner will be tempted not to 

act or recomend a course of action until "all data are in" even though 

this my reqire a delay of several months or additional expenditures 

for surveyr, and studies. 

These difficulties will demand great ingenuity and persistence by 

the planner or he will find himself buried in reams of statistics, 

unable to begin. The questions posed n the description of the nurition 

system provide the framework for searching for and organizing data from 

a variety of sources. A basic decision at the outset is to what level 

can and should data be disaggregated and on what level of political, 

geographical, or cultural subdivisions should generalizations be made. 

In the Ecuador case, four geographic subdivisions were selected; however, 

as Ecuadorian planners continue they may want to make generalizations at 

more detailed levels such as provinces, planning districts, or ecological 

zones. 

Published production data may give only national totals by crops 

or size of landholding. However, if resources allow, the planner may 

be able to return to the data base from which the totals were developed 

and compile data in categories more appropriate to his needs. This was 

not done in this study. 

For purposes of system description, we believe that high'levels 

of aggregation are adequate; however, as specific interventions are 

explored and analyzed, the planner will want to study production and 

other data in greater detail. By refraining from detailed study in the 

first stages of planning, the analyst will conserve time and resources:i 
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IllJusrateX.MT Xo.14DW, We uesCrIpron aEM anaLJ.ysl2 o1r V20 inZwVenroons 
this approach. 

Data about the nutrition system is Inbalanced, with the largest 

amount available about volume of production and some of the conditions 

of production. Information on consumer behavior, especially in relation 

to prices and income is usually lacking or based on conjecture. Since 

the bulk of the information is about the production subsystm, the planner 

will be tempted to give greater consideration to this aspect, short-changiz, 

the distribution and consumption side. From the outset of the descriptive 

process, the analyst should give highest priority to obtaining information 

about income, income distribution, food prices, buying habits, general 

expenditure patterns, marketing margins, and practices. These data are 

difficult to find, they usually must be brought together from a variety 

of sources, and often they are not based on national sample surveys, 

rather on isolated studies, best guesses, and stereotypes. 

The annex to Appendix I represents an attempt to compile information 

from several sources about the consumer subsector. It cannot and does 

not substitute for a national nutrition and consumer survey, but it can 

be a basis for plannin until the investment for the survey is made. The 

annex and the conclusions in Appendix I based on its data are also an example 

of how the nutrition planner can fill data gaps with explicit assumptions, 

to be confirmed or changed based on later study. These assumptions can 

be based on informed opinion, extrapolations from other countries or 

regions, projections from earlier periods for which data are available, 

or some combination of these methods. In planning, it is Important that 

these assumptions be clearly stated so that other planners and policy 

makers are aware of the foundations on which plans have been built. 

In the following appendices, several possible interventions are 

examined. In each, available published data have been used as the basis 

for analysis, although in some instances data gaps forced us to rely on 

best guesses and assumptions. 
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zusK: Deg".nnin w1~f an Idea tihat Increased consuption of a food would 
be beneficial, he examines the context of that food within the nutrition 

system, drawing upon the general information provided in the descriptive 
phase. Based on this information the best point(s) of intervention 

merge: in the study of milk, distribution and consumption phases are 
given greater attention, wile in the pulses study, production is empha
.sized and prospects for intervent.on in the processing phase are examined 
.in the wheat flour example. Conclusions are presented in comparative 

terms so that further study is possible. 
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Many counties and regions within countries have not had nutrition 

surveys for mny years, if at all. Because a nutrition survey Is t1me

consuming and an expensive undertaking during which nutrition pr ms 

m be curtailed, an alternative method vms attempted to estimte the nu

tritional intakes. By combinin information on food habits, food costs, 

nutrient requirements, and approximte current consmption for those 

groups suspected to suffer from alnutr:Ltlon, It is possible to develop 

estimates of target group status and size sufficiently accurate for 

nutrition planning. Howeverp these estimates are based on other estimates, 

offering the opportunity for multiplication of error. For this reason, 

the nutrition planner ahould be alert to opportunities to verify or 

correct his estimates through the routine data gathering efforts of 

other orlmzations. 

In the following sections the approach used in Ecuador is presented. 

Most of the estimates below appear to be similar to ixdepent nutrition 

surveys. In geral., however, our conclusions suggest that the severity 

of nutrient deficiency and the number of people affected are soinwhat 

griater than previously believed. 

A. NUTRET VAUMS OF TYPICAL DIMS OF IOW-I3CCHE FAMELES 

Data were gathered from several sources on food habits of target 

group individuals in urban and rural zones of the Sierra and Coast. 

These data were based on already published studies, observation, and 

conversations with social workers in each region. This information was 

used to construct diets, expressed in gram for each food consmned for 

each individual considered. Because these are average diets they do 

not reflect what any individua would eat on any day, but are an estimate 

of the daily average intake throughout the year. Nutrient values for 

the foods were taken from the Table of Equivalent Values developed by 

the National Nutrition Institute of Ecuador. 
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From these data tentative camc21usai Ner reached. Daily intakes 

were calculated : 

PzvgIn Calories 
Urban Siera 

983
preschool child 	 8.2 Arms 

3 Years: 13.3 ITS.
 
Urban Coast
 

preschool child 	 10.9 grams 987 
3 years: 13.3 rg. 

Comparing the child's intake figures with those of the adlt from the 
same geographical. division: the adnlt cnsmes roht1 3 ties as zuch 

protein as the Sierra and Coastal child; for calorisil the Sierra adult 
consumes 1.7 times as much, the Coastal adult conssme 1.9 times as much. 
The difference is larger for protein than for calories, due to the larger 

proportion of veetened foods (of sugar, protein-free) in the child's 

diet than in the adult's.
 

Followlng similar child-to-adult proportions, the typical dietary 

nutrient consumption for rural Sierra and rural Coast Vas interpolated 
as follows: 

Rhual 	Sierra 

Protein: Adult Intake C hld Intake
3 

21 
77graims 

Calories: Adult1.7Intake u Child Intake 

1138
 

Rural Coast
 

Calories: Adult Intake . Child Intake

1.9
 

-4 1233
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It was asumed that a child consumes 1/2 the amvnt of riboflavin and 

Vitamin A an an adult. 

Estimated nutrient intakes were then compared with those reconended. 

For all nutrients except protein, the standards of the National Institute 

for Nutrition of Ecuador (INME) were used. Conversions of the protein 

al.loance to Net Utilizable Protein (NPU), based on FAO/WHO requirements, 

IIloed more precise estimation@ to b, made throughout the study. Based 

on this procedure the following percentages of requirements for the 

target group individuals were obtained: 

Percent of Daily Requirements 

Urban Sierra 
Pregnant Woman, Protein Calorie 

55 S ~ .L~65% ~69% 

Lactating Woman
 
55 g. 251 5% 16 0
 

Preschool Child
 
3 years, 13.3 Kg. 8.2 7- -8 76%
75%" 


1292 

Rural Sierra
 

Pregnant Woman Protein Calorie Vitamin A 

55 K9. 21 = 55 2 _ 238e6 
= 
'. 2550 1700 = 

Lactating Woman
 
55 Kg. 21 = 45% Mi . 66% 231.6 . 2

2950 2000 

Preschool Child 
3Years, 13.3g. .6..717 6% n13 88% 120 = 24 

11 1292 52 
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Uban o Protein Calorle R2boflavin 

P ant Woman 

Lactating Womn19 
55 g. a 67%' 295 64% 1.9 - 2 

Preschool Child .24 
3 Years, 13.3 4. 10- 9 1-9- = 	 3-

Rural 	coast 

Pregnant Woman 
E79% 	 9O55Kg. AT 305 

Lectating 	women 0 23h2 

Preschool Child
 
3 Years 13.3 Kg- ' 91% *95%
 

(Source: 	 ATAC Typical Dietary Sheets 
Dafly Requireumnts, see p. 9 Nuttritional Deficiencies) 

B. 	 ADEQUATE DIT AT LONER COSTS T1HOUGI FOOD HABIT CMMN 

In order-to determine the extent to which nutrient intake could be 

improved at the sam or lover cost, analysts reviewed food habits, retail 

costs per unit of nutrients, current expenditures for typical diets end 

recomended intakes.* Estimates were then made about the extent to 

which consmption of lower cost nutrient sources could be increased. 

An important data gap in these calculations limits the accuracy 

of the conclusions. Research on physiological limits of food consumption 

for different age groups could not be found. This is a particularly 

serious limitation for infants and young childra i. Another constraint 

on this exercise was the inability of the analyst, without computer 

assistance, to consider a wide range of alternative diet mixes. The 

analyst did not calculate additional utilizable protein gained when 

foods 	with complementary amino acids are eaten simultaneously. This 

step should be undertaken because of the low-cost additional protein 

that can be gained with consumption of some food mixes. Nevertheless, 
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the methodology provides some insights into how nutrition education 

planners can make more practical their training for food habit change. 

It also provides an estimate of that segnent of the population that 

could achieve adequacy with moderate food habit change. 

For each of the target group individuals, with their different 

nutrient requirements, the cost of filling 100 percent of nutrient require

ments for utilizable protein, calories, iron, Vitamin A, and riboflavin 

with more than a dozen staple foods was cilculated. The amounts of each 

food required to fill 100 percent of requirements were compared to current 

consumption.
 

This identified high cost nutrient sources among foods in the curren 

diet and other acceptable sources which would provide the same nutrients 

at lower cost. Typical diets were redesigned to substitute lower cost 

items, yet remain within food habit constraints. Estimates of nutrient 

pay-offs at equivalent total food budgets could then be made. These calcu

lations when ranked with family income distribution allowed a rough estimate 

of the number of families whose incomes would permit nutritional adequacy 

within reasonable dietary limits. 

The following table presents the costs for filling nutrient require

ments with various foods. Barley is one of the lowest cost sources for 

most nutrients. However, among the low-income families of the Sierra, 

consumption is nearing apparent physiological limits. Bananas and potatoes, 

frequent weaning foods in the Coast and Sierra, are relatively high-cost 

sources while rice, an acceptable food for young children, provides 

nutrients at lower cost. Corn ranks among the least expensive sources for 

both calories and proteins, but many specialists in Ecuador believe that 

acceptability limits are being reached. 

Milk is thought to be an ideal food and is recommended in nearly 

every nutrition education program in Ecuador, yet it is not one of the 

least cost sources of nutrients. Although calcium costs were not included 

.in this table, beans and some other pulses would provide this nutrient at 

lower cost. 
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target group Individuals from different sections of the coumtry. The 
number of individuals in the country suffering from malnutrition can be 

estimated by comparing the retail costs of the typical diets, the costs 

of diets providing adequate nutrients, and distribution of personal incos. 
With additional calculation, an estimate can be made of those families 
whose Incomes permit adequacy after a reasonable food habit change. This 

is presented on page 16 of Appendix I. 

Costs of purchasing the typical diets were calculated using curent 
retail prices in Quito. A cost per average calorie and other nutrients 
in the current diet was calculated and multiplied by the number of 
nutrients estimated to be consumed by the target group fami y. Assuming 
then that 80 percent of family income is spent on food, the necessary 

family income to meet this level of adequacy could be estimated. 

Family size and composition is an important data point in this 
process. Distribution of age, sex, and biological status for the popula
tion was developed from the most recent census data for Ecuador. Family 
size was based on previous research relatig family size to income. The 
sm of the reference families is representative of low-income families in 
Ecuador, although not necessarily for each region since census data on 
size and composition was not disaggregated to a regional and urban/rural 

level. The following table shows the reference families used. It is 

important to note that each family has several members of employable age, 
makin the total family income requirements credible. 

Based on these data, it was estimated that a family of seven, living 
in Quito, conuming the typical diet, required a monthly income of about 
$31.00 to achieve about 80 percent of reccmended intake. Using the sae 
ba'e 100 percent adequacy can be achieved with a wonthly income of about 

$40.00 or $70.00 per family meiber per year. These income figures appear 
to be consistent with income distribution estimates from national and 

international sources. 



REERCE FAMLs IN ECUADOR 

age 	 sex w regnt or lactatift
 

urban, Sierra 	 2 *r~ii.yr. 

6 yrs. 
3. yrs.
16-20 yr.*
20-35 rn. 
35-55 yrs. 

rural.S1erra. 	 9 Mo. ~ 
4iy-s. 

1. yr..
15 yrs. 
16-20 yrs.
20-35 7n. 
more than 

55 

Coast"an* 6 Q.. *tmi.urban 

5ya.
8 yrs. 
10 yrs. 
20-35 7mu. 
20-35 yrs.
35-55 ym. 

rualCost3 yrs. 
8 yrs. 

12 yr. 
15 yn~ 
20-35 yrs. 
35-55 yrs. 
35-55 m. 

*desigmated as target group qbers 

fevl 

female 
temaU
 
Raleu
 
female 
male
 

Male 
female
 
male
 
femall 
female 

male 


femaule 

male 
female
Mau. 
male 
a.lctin 

Male 
female 

Ma 
fmal
fem l 
male 
me 
female, 

Mal
 

-n
 

-

prega t
 

neither
 
neither
 

, 

neither 

.
 

l a 

-
neither 

neither 

pregnant
 



.	 "Reecomendaciones Iftztricional.es para la PrOblacion
 

1.9"7," Irsthituto Naionai do Nutric ion.
 

2., 	 "Proyeciones Cuadrlenales do las activldades do colabo

raedon de la Ormanizacion caon e. Gobierno del Ecuader," 

Ministerlo do SaluA Publica 1971. 

3. 	 "Ncesid.ae doe Proteinas," FPAD/OMlE, Geneva, 1.966, 
p. 24. Not inclu4ng s 20%ulloVance for .indLv a
 

differences
 

.	 The effect of the differing tem eratures of the Coast and 

Sierra on Calorie requiremnts No not been taken into consideration 

in the IME reconmandations. 

http:Ncesid.ae
http:Iftztricional.es
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FIGtUES 
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1. 	 Annual Budg t for Food W1atributiom 
and Occu:lonal Medical Tw.tment 
for Pro-sbocha Childrea and Pregamt 
& Nursing Women of Model. Hsth Cnter 63 

2., 	 Annual wIdgpt fbi Food DistribmtIon
 
and Occasione Medical Treatment
 
for PZ.e-Sahool Cildr, Pregnant and
 
Nursing 'deon In bdif led Prop.
 



Feeding programs using health centers as distribution points are 

examined to determine to what extent increased expenditures would be 

Justified to inexease the impact of the programs on the target group. 

Most feeding programs have same Inefficiencies that increase the cost of 

delivering nutrients to the target group. mny at these inefficiencies 

relate to the leakage of the food to nontarget group individuals. More 

effective use of food resources may be achieved by increasing nutrition 

education and program control procedures, 

A. 0 EU&L 

Feeding programs such as those sponsored by C=#, Catholic Relief 

Services, and, The World Pbod Program am have a direct impact on nutri

tional status since food can be distributed principally to m 3lnoushed 

Inividuals in response to evidence of specific nutritional deficiencies. 

These program are a part of the larger ntriton system and can be con

celved as an effort to allocate nutrients through a special, non-comerc al 

distribution sub-system. 

Interventions to affect feeding program can occur at several levels. 

A schemtic presentation of the feeding program and a brief discussion of 

program assumptions i indicate some points of Intervention. In a later 

section one inte:-ventlon will be analyzed. The figure below shows some of 

the =mJor aspects of a feeding program. Interventions could be made at 

any of the steps. Thogout the system selection depends upon the oppor

tunities for causing change in the nutritional outcone. 
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iiea.e 1 -m- Unde5nt 

The se-ies of asupton on~ ih feeding propams are bsed 

lud±catea reqyziments tar program design aMt nong for any feedinE 

intrenti;on. to be suclcesslfl.. Inlue am~g these are the folowng 

- Tht only miorshed. tlaare gru iz~!±vidnal vi.1i coname 
donated, foods, e.*6. ote fail inberu vi not comi 
the foodhs and. aeqaely norse familis vi not be 

- Donaed mil and. other asning foods wil not encouag 

shorter breast feeding. 

Program operation costs wil be lowered by li n food. 

donation to ex .sttng institution. such as health centers, 

hospitals, chures, school2s or volutr coemity centers. 

- Donated. foods do not inhibit d&aesti,c proucin of similar 

foods. 

Si 



these Inefficiencies adversely affect the mtrition, imact of the progam. 

In, uior It In believed that nearly 6D% of .1 vomn an young' 
childre receiving food are not minouia . A proposal nov under 
consideration by the donating agencies, US= and the Goverment of 
ftador vould train physicians, nrses, auIliary "arses and volunteers 
In techniques of screening. Additional funds would be provided for 
promotion of the program among the families most likely to have mi
nourlhed, young children. Hoewver the nutritional benefits of these 
additional expenditures have not yet been calLted. 

he anticipated costs of this progam are high in casp son to 
current costs of operating a health center vhich distributes food. 
Table 1 Is the budget of a model health center before program modifica
tion Is ada. Only 20% of regular health center operating costs, e.g., 
physician salaries, are attributed to the food distribution'budget. 
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FOR PRE-SMO0L CHLD= D PMO & WaROII 
OF MM MDM '" 

AnM2al Cost of #0000 x 20 .70.00 
Anmal zaIntenance: (Ex 20%) 100.00 
Professi on. Staff 

(l pbqsc4a / z 	 1,200.00@ $6#000 20%) 
(=1,,=e 0 2,0o x 20%) 400oo.oo 

3cpi±mnt Costs (Mil3k mie100-ot: er)l.00 
Food Transportl (.W1 0 $iobo/os ,610 
Storage 
Stpervision: a= CA 3AS ($15.00/en3t.r)' 15.00 
Bread Baking2 ($4.f00/13 lbs.) &.00 
Cost of food 
inistry overhead (*500.00/eter x.20%) 	 100.00 

TOTAL AWAML COT 	 $ .000 

ed. 	on 31. lbs. food/month/participant

,ed .9 lbs. ,rf t"p/,Ut
on fl 	 art,i"nt

Part-I vant assuumtons: 200 	 '4~t,160pre-schoolra', 110 Preg
nant and lactating ,.44 of .a shed,are 8o% 
of donated calories and proteins reaches trgept grp nviuls 

Ration assumption: 20 rations per month/ yields 20.5% cares 
and 250 gr. e U Protein evOerY mth. 

If the model 1 H Qenter, Tab l;1,ere. 100% em~cIsnt,, costs wuld 

be as follows: 

IWIoupn 

.cotr INPU protein delveredto6 targetgru nidza $07 
cost/100 calories delivered: to. target i4tU1l$008T 

Howeverq as Indicated -in the "participant asWGptMBs =Menw Ineffl

ciencies. exist, e .0.all particpwts are not m'nowdhed and all. 

imtrienta do, not, -reachthe target group Iniiul ithin the, family.. 
These Inefcie e are illu7strated In this flow chart. 

http:400oo.oo
http:1,200.00


Oke~8 *p4Sogam. pzoteln/mo 
0.1. 

Total 6 
Nutients ~ 

these I offIcn1e: are: ~ ~ ~ idvda. .2 

gri DU protein to target gru individcual :.022 

F~gure 2 -- W25RFLOW :l:TMV5:D~Z~L I4CE CW 5 

2. a TS OF :IWJ fl0N ,RF40B 

2 e p oosed neeton m s the system In two places to 

lover cost per unit of mitrient de.ivered to the target gru Individual. 

First, recrui~znt anil screening of par-cipants is imroved thr'ough In

creased use of trained auiir nurses, In-sezrice orientation of physi

clans, and monitoring equipmnent (height/weight manures and recording 

charts). Secondl, Intra-family distributiLon is improved by nutritiLon 

education conducted by the aui la.y nurses.* Hoever, these activities 
04 



Table 2 

AWAL - :TADFM AM L THMU24:rMMT]j! AIA OASIONAL 
O -S.O Cl ,, 19MNW AD G 

3NII !PZZ ORW
 

Cost of building ('0ooo z 20%) 710.00 

itamm e 
Pr'ofesslaa 

(20 years)
($500 20%') 

staff 
100.00 

1 "OIe 0 4000 x 3% 128.00 
1 n0 j2000 z 

(2'.m nurses 0 $,000 x 0% ) 
Training (for all staff) 
3iuiont (UM1 rAd @*10/10 years) 

(h-ight/W68tISBM 2.05sm 
Fod transport 1 ,,4.10100. .o/ 
Stoa 

) 

600.00 
1,o600.00 

200.00 
10.00 

5.00 
2,6.oo 

=0
&er sin.-OA C, ABCAM= ($15.00/conter 
Brad. bakng2 ($4.00/10 lbs.) 
Cost of food 

15.00 
164.00 

-0
-" .:stry oaea ($500 x 20%) 00.00 

TOTAL ARRIAL COST $T,304B00 

. lbs. food/m.onth/pu ticipant

.9 lbs fI~x/cnth/jart~cIpant 
ang icm 200 participants 

raionaumtons: 20 rations/ronth ylelds 20,570 calories 
250 gr DPI protein 

mhenly costs/-articipant are about $2.00 for Model 1 ad 

$3.00 for Model 2. without actal performiance data it Is necessary to 

estimte returns for the new exw nditures, with varying degrees of. 

efficlency, to dete'.M incremental benefits necessary to Justify tUp 

additional costs. hes returns can be dispaY" as foll0Vs: 



%Zfficiency, Monthly cal. Monthly costs of operation/participant
I.e., percent- &proteins 100 calories 
age of reoipi- delivered to 1 gram. OV protein
ents who are target rp. 
malnourished Indviua $1.70 1.80 $2.25 *2.50 *2.75 *3.001*3.10 $3.20 

100% 2o57 ma. .0082 .OOST .010 .012 .013 .014 .015
 
250 g pro. .006 .ooT .009 .010 .011 .012 .0224
 

80% 161e56 cal. .0103 .0109 .013 .0151 .016T .0182 .0188 
200 g pro. .0085 .009 .011 .0125 .0137 .5 0155 

TO% 114399 cal. .0118 .0125 .0156 .01T .019 .008 .0215 
175 s pro. .007 .01 .028 .0141 .015 .01T .01TT 

60% 123142 cal. .013T .01145 .018 .020 .022 .024 .0251 
150 g pro. .031 .012 .015. 0166 .018 .020 .206 

50% 1028 ca. o6 .017 .021 .024 .026 .029 .030 
125 g pro..013 .o4 .020 2 .024 .0248.0.8 C 

S8228 cal. .020 .021 .02T .0303 .033 .036 .03T 
100 g pro. .01T .018 .022 .025 .02T .03 .031 

30% 6171 cal. .027 .029 .036 .040 .044 .048 .050 
83 g pro. .020 .021 .027 . 03.033 .036 .03T 

he matrix shows a mdx of total costs (fied costs plns variable 
costs) per unit of nutrient merging from a gradation of alternative 

costs and degrees of efficiency in recovering "lost" autrients. Nven 

though these data are based on estimates, they we useful In comparing 

alternative resource allocations within a program and for comparing the 

optim mix with Interventions in other parts of the nutrition system. 

For example, by identifying costs for operating a prop'm under specific 

circumstances and serving a specific segment of the target group, com
parlson can be mae with altentive programs serving the same target 
group goal. The heavily scored boxes in the matrix represent approximate 

costs for delivering 100 calories and one gram DU protein to the mal

nourished target group Individuals with the operating costs of Model 1 

health center. Project Improvemeants ast lower these costs. 

http:3.001*3.10


Currently we estimate that these health centers are operating at 

approximately 35 percent efficiency, i.e., about 65 percent of all 

donated foods are not consumed b " target poup individuals, although a 

large portion of the food may be consumed by the families with members 

in the target group. In order to justify the Increased costs of the 

modified health center efficiency would have to increase to about 70 

percent. 

Since maternal and child feeding propgsrm may take place under a 

wide spectrum of conditions, additional models should be developed. 

These might include prog'..s in the munity center or parish manned 

by volunteers or in a hospital or provincial health center, staffed 

entirely by professionals. Each of these models can be projected to 

national or provincial scales, using appropriate factors. 

67
 



Appendix III 

IN TEION IN PUIS 
SECTION . . ,, 

PULSES, 70 

SUI4ARY 70 

A. 	 GEMEVAL 70 

B. 	 DESCRIPTION AND AMLYSIS OF CURT 
POSITION OF PLSES IN T71 ECUADORIAN 
lWUITION SYSTE 70 

1. Consiuption 	 70 

2. Production 	 71
 

3. Marketing azd Processing 	 73 

4. Intervention knalyis 	 74 

TABLES 

1. 	 Pr Capita Daily Caorie Intake from Pules- 71 

2. 	 Production of Pules in Ecuador 72 

3. 	 Pulse Yields per HeotAre (in kilogram) 72 

4. 	 Costs of Production 73
 

5. 	 Estimated Production Costs of Bean Cultivation 
per Hectare in Carchi and Imbabura 75 

6. 	 Return on $55/Hectare Loan for Bean Production 76 

7. 	 Return to.Farmer of $55.Hectare Loan for Bean 
Production 76 

8. 	 Cost per Additional Unit of Nutrient: One Hectare 
of Land under Bean Cultivation 77 

9. 	 Annual Resource Requirements to Increase 
Bean Availability by 10% 77 

Previous Page Blank.
 

69
 



R.LES 

SUMMARY 

Pulses are generally believed to be low-cost sources of good quality 

protein, especially if eaten in combination with cereals. The analysis 

reviews opportunities for increasing bean consumption by 10 percent in 

Ecuador among low-income families through a credit progrm that will 

stimulate production. 

A. 	 GENERL 

Pulses are a good source of high quality protein at relatively low 

costs in Ecuador, if eaten in combination with cereal staples. They are 

a main protein source for low income rural and urban families, although 

in recent years rising prices and slow production increases have retarded 

consumption. A review of what happens to pulses in the food system indi

cates that interventions to increase consumption by low income families 

must be made first at the production level. Most pulses are highly 

acceptable to target group families, and are in lower demand by middle 

and upper income groups. This fact suggests that most of the increased 

production of pulses will be consumed by target group frmilies. 

Objective of the intervention: increase availability for human
 
consumption of beans by 10 percent.
 

B. 	 DESCRIPTION AND ANALYSIS OF CURREM 
POSITION OF PULSES IN THE ECUADORIAN 
NKU!ION SYSTEM 

1. 	 Consumption 

Pulses in general are acceptabie among all classes and geographic 

regions in Ecuador, and there are few taboos associated with their con

sumption except for young infants. However, pulse consumption is not 

as high in Ecuador as in Latin America as a whole. Calories derived 

from pulses in Ecuador are compared with similar figures for all of 

Latin America in Table 1. 
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Table 1 
PER CAPITA DAILY CALORIE flm, FRom Pmm 

19 5 .1959-61 1 0i 

Number Total Number Total Number Total 
Calories Calories Calories Calories Calories Calories 

Ecuador 94 4.6 102 4.9 109 4.9 

Latin America 151 6.0 160 6.2 169 6.3 

Source: USDA, Agricu.1tural Production and Trade of Ecuador, 1968 

These data indicate that Ecuadorians on the average have not
 

reached physiological limitations of pulse consumption. Combined with 

other data, these data suggest that if more pulses were available at 

reasonable prices, consumption could be increased among target group 

individuals in cities and rural areas. 

Pulses are most widely consumed among rural families in the Sierra. 

It has been estimated that 20-25% of the total production is consumed by 

producing faum fEmilies, located primarily in the Sierra. A 1959 nutri

tion survey indicates that pulse consumption is as frequent on the 

Coast as in the Sierra, but amount Coasumed Is two-three tmes greater In 

,the Sierra.
 

From interviews with low income consumers end public health 

-officials in constant contact with low income families, the impression 
is that more pulses would be eaten if prices were lower and the supply 

were more adequate. 

2.~ Production 

Nearly all pulses are produced in the Sierra in small plots cul

tivated by low income farmers. Only 1% of all land under cultivation 

is devoted to pulses and the harvest represents 4.5% of the value of 

all agricultural production. This product has a low priority in
 

agricultural research and investment through credit and irrigation in 

Ecuador development plans. 
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Table 2
 

PRODUCTION OF PULSES IN ECUADOR 

Hectares M Hectares M Hectares MT 

Frijol 81.7 36.9 79.4 38.3 86.3 35.9 

Arveja* NA MA NA NA 34.2 19.4 

Haba* NA NA VA NA 34.0 20.3 

Averages 1966-1968
 
Source: 
 Junta Nacional de Planificacion.
 

Estado de la Agricultura en el Ecuador 1971.
 

Since pulses are produced mostly by small farmers and have not
 
been the subject of government interest, production techniques remain
 

rudimentary. They are not rotated with other crops and little ferti

lizer, pesticides or irrigation are employed even though thes.e steps
 

would raise yields. Yields for selected pulses are presented in -


Table 3
 

Table 3
 

PULSE.YIELDS PER HECTARE
 

(inkilograms)
 

:' ":1 L.A.Average
 
Product 15 1966 1968 8 Peru
 

Beans, Dry 580 450 i81 . 660 ..7.0 
Broad Beans,. 74 590 591 530;, 890 

Lentils 105, 320. 372 14701,30 
Peas . 6356 00,730 

Lupine -- 910, 1,200 1,090 
Peanuts,, 664 i1,11"0 1670 

Soybeans " 1,000 - 990 1,30 

Source: Junta de -Planificacpion 

Pulses are Ilow-cost: of production protein and caiorie sources
 
Under improved methods, costs of production are the following:
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Table 4
 

COSTS OF PRODUCTION
 
Costs/100 pounds*.L Cost/QO0 Calories Cost/l gram NP3 

•__"_Protein
 

Average $3.30 -
Common beans 3.68 0.0023 0.0011 
Lentils 4.30 0.0028 0.00145 
Soybeans 3.29 0.002 0.0004 
Peas 2.85 0.0018 0.0009 
Broad beans 1.61 0.0010 0.00035 
Lupines 0.88 0.0004 0.00007 

Average weight 
1 Source: Ministerio de Produccion, Fomento Agricola, 1972. Costs 

include expenses for all farm labor. 

3. Marketing and Processing 

Only about 50% of the total production reachas non-farm consumers.
 
Waste of pulses through spoilage, rodents and pests averages about 15%
 
of total production following harvest. The remainder of the crop is
 

consumed on the farm or used for seed.
 

Pulses, with the exception of soybeans which are used as oil
 
seeds, are not extensively processed in Ecuador. Shelling, sorting and
 
cleaning are done on the farm, in the market or by the consumer.
 

Marketing is done through middlemen who buy pre-harvest contracts
 
on crops or after harvest and sell to other middlemen, transporters or
 
directly to retailers. About 50-60% of the retail price of pulses is
 
accounted for by marketing margins and transport costs.* This percen

tage is not excessive when compared with marketing costs of other pro

ducts in Ecuador.
 

Prices fluctuate during the year reflecting the excess of supplies
 
following harvest and shortages during the preceding months. Storage
 
is inadequate, resulting in high waste and uneven supplies during the
 
year. However, prices do not differ significantly among regions, in
cluding the Coast which is not a producing area.
 

*ITALCONSULT, Comercializacion de Productos Agropecuarios, 1963
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If costs can be kept low, storage may be another appropriate in

tervention since it would serve to stabilize prices of the,dried pro

duct and to preserve supply.
 

4. Intervention Analysis
 

a. Increased production - Production can be increased by small farmers
 

by applications of fertilizer and pesticides, rotating crops, improved
 

seeds, more land, or irrigation. Since this intervention seeks returns 

in the short-term, seed improvement, a long-term effort, will not be 

considered as part of the costs. However, it should be undertaken con

currently so that the farmers identified in this intervention as being
 

receptive to change will be able to participate actively in use of new
 

varieties.. Irrigation of cropland presents special problems which are
 

discussed in Appendix VII.
 

After a cursory review of alternative means of increasing produ. 

tion, the provision of supervised credit for Sierra farmers with,5 to 

15 hectares, a large portion of which are devoted to pulses appears to 

offer promising returns. This credit can be used for a variety of needs 

that will vary according to the requirements of the farmers. 

b. Tentative goal - Production of beans (frijol) has increased about 

3.3% annually over the past ten years. The goal is to increase beans 

available for human consumption by an additional 10% after 2 years of
 

program operation.
 

The objective of the analysis: to estimate the cost per unit of
 

nutrient of this additional production ,'and the total resources required
 

to achieve it.
 

Yields. from ,traditional methods of bean (frijol) production are 

about 17;Iquintales or: 782 kg. per hectare, It is estimated by Minis~ry 

of Production specialists that through improved techniques yields can 

be increased 50% to 1170 kg./hectare. Costs of these techniques and: 

of the traditional methods are compared below. 
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Table 5 

ESTMATED PRODUCTION COSTS OF BEAN 
CULTIVATION PER HECTAE 3N CARCHI AND DIBABUA 

Traditional New 

Preparation of land s/ 300 s/ 360
 
Fertilizer  54o0
 
Seed 500 600 
Sowing (labor & plow) 75 110 
Spreading fertilizer (labor) 60 
Weeding (labor) 150 150
 
Cultivation (labor)* 75 
 75
 
Fertilizer & labor  280
 
Insecticides & Labor 
 - 240 
Harvest Labor 225 
 225
 
Bagging 30
 

The difference in per hectare cost between the two methods is
 

about sucres 1315 or ($55.00). In other words, specialists claim that 
an additional $55.00 employed wisely will yield an additional 850 

pounds of beans, valued at the farm gate at about $85.00.* However, 

conclusions at this point are premature since true costs have not been
 
considered, nor have inefficiencies in the credit and cultivation pro

gram been taken into account.
 

If the returns to the farmer and his motivation to plant did not
 
have to be taken into account, and the government received loan funds
 

on concessionary terms, the return to the nutrition system could be
 
calculated as follows, under varying degrees of farmer efficiency

*Farm gate value has been estimated by taking an average of retail
 
prices, and with documented marketing margins, deriving the average

price paid to farmers. Generally, farm gate prices are estimated at
 
50% of retail prices. 
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Table 6 

RETURN ON $55.OO/ECTARE LOAN FOR BEAN PRODUCTION 

A B C D E F 

Value of Increased Production $85 $75 .$65 $60 $30 $20: 

Cost of Credita 20 20 20 20 0 20 

Return on Credit $65 $55 $45 $1o $10 0 

"Credit costs include delinquency, administration, interest charges, and
opportunity costs.
 

However, the farmer haa different costs of production. Since pro

duction loans tend to be short-term, sometimes Just for the growing 

season, the farmer must include in his accounts the total repayment of 

the loan. His returns look like the following: 

Table 7 

RETURN TO FAMR OF $55/HECTARE LOAN FOR BEAN PRODUCTION. 

A B C D E F 

Value of Increased Production $85 $75 $65 $60 $30 $20 

Principal & Interest on Loan 60 6o 60 60 60 60 

Return $25 $15 $ 5 0 ($30) ($40) 

Under these assumptions the farmers will not invest unless they
 

can realize level C efficiency, producing at least 650 pounds addition
 

beans per hectare. However, it is most likely that even higher returns 

will have to be demonstrated before small farmers would risk borrowing 

funds. 

c. Nutrient Value and Cost of Additional Nutrieht Production 

In order to compare a bean cultivation credit program with other 

interventions, the costs of producing marginal nutrients must be 
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calculated. In addition, the costa to the goverrmnt of supplying credit 

to the bean farmers to achieve the desired 10%increase in bean availa

bility must be shown.
 

Table 8
 

COST PER ADDITIONAL UNIT OF NUTREIT: 
ONE HECTARE OF LAND UNDER BEAN CULTIVATION 

Levels of Efficiency A B C D 

Additional production (ibs) 850 750 650 600 

(kilograms) 385 340 295 270 
Nutrient value* 

Calories 1,300,000 1,150,00 1,000,000 915,000 
Proteins (gram) 36,000 31,000 27,700 25,300 

Costs of Production for 
government $20.00 $20.00 $20.00 $20.00 
Costs/unit of nutrient 

calbries (100 calories) .0015 .0017 .002 .0021 
protein (one gram NPU) .0005 .0006 .0007 .0008 

* Nutrient value: 339 calories and 9.4 NPJ grams per 100 grams dry weight. 

In order to increase availability of beans by 10%, the governaent 
will have to loan bean farmers $55.00 per hectare on several thousand 

hectares of land currently in production. The Lable below shows annual 

costs to the government, credit and land required, under several assump

tions about additional yields per hectare,. 

Table 9
 

ANNUAL RESOURCE REQUIEMTS TO INCREASE 
BEAN AVAILABILITY BY 10% 

Levels of Efficiency A B C D 
Additional Production/ 3 295270 
hectare (kilograms) 385 34o 295 '.O 

Land required (hectares) 2,313 2,400 250 2,570 

Costs of Credit $46,260,833,00 $ $50000 $ 51,4o0 
C.'edit required ...$127,000 $132,000 $137,500 $141,000 
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I Nutritional Result of Increased Rean Production 

Because beans axe- consumed-±h: grelter quantitlesby" lqw.*r-income 

groups, and .by.,many target group families, than by more. affluent sectors.: 
a proportionally larger amount of the increased beans- available would be 

consumed by the target groups. _.Based on data from several sources, it is 

estimated that the lower 50% of the population consumes 70%of all pulses 

available for human consumption.* 

An additional 2,,240 HT will be produced under the proposed credit 

program. According to assumptions about consumption patterns, target 

group consumption of beans will increase from approximately 15 to 16.5 

grams daily. This will yield an additional 5 calories and .15 grams NPU 

protein. This is a modest increment in protein and calories intake. 

Certainly a larger credit program would increase bean availability. 

However, the successful nutrition strategy will not attempt to solve all 

of the deficiencies with one program or nutrient source. At some point, 

the returns from this type investment begirn to diminish and costs per 

unit of nutrient delivered to the target group become unacceptably high 

compared to other alternatives. A bean or pulse program will serve best 

those who are currently not consuming their desired intake of these foods, 
and it will yield the greatest returns from those farmers who are recep

tive to the changes in farming techniques implicit in this intervention. 

*Junta Nacional de Planificacon, Instituto Nacional de Estadisticas, 
"Gastos Promedios Anuales por Familia de las Familias Clasificadas por
Niveles Economicos, quito 1965 and Cuenca 1968; ICNND Survey 1959;
J,' Perisse, Sizaret and Francois, "The Effect of Income on the Structure 
of the Diet," FAO Nutrition Newsletter, Vol 7, No. 3, July-Sept. 1969,
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A 	 . DSCRIMPNIO OF PRODUCTION, DISt IE3IRION, 
PROCEBSIO, AND COMBIUUTION 

stwea
 

Ecuador has inadequate supplies of milk to meet demand and to fill 
nutritional needs; a loan now in effect promises to fill of thissome 
ned; hovever, continuing high milk pricen and inadequate supplies will 
still prohibit lw-income urban families from increasing milk consumption. 

the interventions p oed would encourage mlk consumption by lov-income 
families In Quito and Guayaquil by subsidizing the retail price of a 
porion of the fluid milk supply. Another intervention would tax dairy 
farmers, the proceeds of which would be umed for a milk consumption 

m in. The costs for delivering an additional gam of protein and 
100 clries by these Lsethods are calculated and compared. 

The analysis begina with a description of the milk system, bringing 
together and reconcling conflicting data from several cources. From the 
description it is apparent that even with the increased supplies from the 
loan-assisted dairy farmers, low-income families will not ncrease con
sumption. The analysis also makes clear that the most effective point 
of intervention to achieve Increased consumption by Quito and Guayaquil 
target group families is in the consumption subsystem. 

l. 	 Production
 

a. 	 Location of Milk Production 

The valleys of the Sierra region are the principal milk producing 
areas of the country. Pichincha, the province of the capital city, 
Loja, Azuay, Calar, and Cotopaxi produce nearly 61% of the national 

supply. On the Coast only one province, Manab?, produces significant 

quatities of milk. Guayas, the province of Guayaquil, the largest 

liquid milk market produces less than 10% of its needs. Table 1 shows 

daily m.lk production by province for 1971. 

80
 



TABLE 1. 

Daily Milk.Production by Province: Ecuador1971 
(liters)
 

Sierra
 

Carchi 43,909
 
Imbabur_ 3,81 
Pichincha 301,934
 
Caner 146,962
 
Lo.1a 140,1148
 
Bolivar 147,090
 
Cotopaxi 102,636
 
Tunguarahua 60,739
 
Chimborazo l72,888
 

Azuay 111.2t6
 

Total Sierra 981,341
 

Coast
 

El Oro .15,870 
Esmeraldals 17,105 
Guayas 149,003
 
Los Rios 38,678
 
Manabi 155.421
 

Total Coast 376,084
 

TOTAL ECUADOR
 

Source: Comision de Fomento y Comericio y Banca. 1972 



b. History of Milk Production 

Despite inaccuracies in national statistics on milk production,' a 
trend in production can be established. Mil±k production in the Siera 
was stabilized until recently, but with the assistance of a loan and 
M ,IAP, being Increased. production appearsproduction is On the Coast, 
to be diminishing.* Table 2 shows general trends in milk production. 
Population projections for the sane period sugqest a declining &mount of 

milk available per capita. 

ce Farm Management 

The quality of the herds and their management varies widely tbrouga
out the country. Farms with larger herds and easier access to credit 
tend to Improve pastures, practice controlled breeding, and have better 
iianitation.. On the average of every 100 cows, only 68 reproduce, and 
21 percent of the new-born calves die before weaning because of poor 
nutrition and sanitation. Generally the heifers do not begin breeding 
until 3 to 6 years. The same slow rate of maturation can be ceen in 
other livestock. Most experts attribute this tc poor nutrition,** The 
World Bank estimated average daily yield per cow to be about 5 liters 
while the FAO expert estimated the Sierra average somvehat lower. Yields 
for coastal herds are believed to be about one-third less thau in the 
Sierra. Herds on efficient farms in the Sierra yield as much as 15 to 
20 liters per animal. 

*Dr. Francisco Mora Solorzano, "Situacion de la Produccion Lechera,, 
presented in Smenarig de Nutricion del Nine y la Familia, Guayaquil, 1971 

**Ecuador, Comision de Preparacion del Proyecto, "Tercer Provecto de 
Desarrollo de la Ganaderia: Ecuador," no date, p. 6. 
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Table 2 

PROJEZCTED DAMI bCZ M TIN 
1966 - 1973 
(Liters)
 

Total Sierra Total Coast Total Ecuador
 

1966 817,873 320,621 1,138,494 
1967 847,641 311,015 1,178,656 

1968 875,791 341,748 1,220,539 
1969 911,394 352,829 1,26 ,223 

1970 9145,547 364,271 1,309,818 

1971 981,341 376,084 1,357,425 

1972 1,018,888 388,277 1,407,165 

1973 1,058,278 400,871 1,459,149 

Source: Comision do Famento y Comericio y Banca, 1972. 

The pastures from which cattle get much of their nourishment are 

poorly managed. On the average each hectare currently supports between 

0.5 and 1.5 animals. With good msnagment and fertilization each hectare 

should have a capacity of two animals.* Below 3000 meters altitude 

Kikuyu (Pennisetum clandestinum) has invaded much of the pasture land. 

This rass is considered poor for bay or grazing and mothers better 

grasses. Above 3000 metera maintenance o: pasture land is much cheaper. 

Also contributing to low production and reproduction rates are
 

parasitic and infectious diseases which affect the herds on the coast 

and in the Sierra. The World Bank study team found intestinal partsitic 

infestation rate at 90 percent in the Sierra, leading in some zones to 

a 50-percent mortality among calves. External parasites are common in 

the tropics reducing cattle resistance to other diseases. 

*Ecuador, Comision do Praparacion del Pzoyecto, p,.6. 
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In the Sierra hard size is much smaler than on the coast (Table 3) 

but. exploitation is more intensive. Although data are not sufficiently 

disaggregated to offer evidence, it is suspected that the large, indus

trial scale dairy farm of the Siea skew production data to favor the 

Sierra, while the small farmers in both regions suffer many of the same 

prob.ems limiting production. 

Table 3 
ANIALSIN PRODUCTION 
Animals in Production Percentage 

Sierra 277,188 60.1 
Coast 144,329 37.1 
Oriente and 
Galapagos 15,743 	 44.1 

Total 	 437,260 49.3
 

NU!BER OF AND(1 PER FARM 

Animas in Froucton 
Animals Per Farm ger Farm 

Sierra 3.4 2.9 
Coast 9.5 4.9 
Oriente and 
Galapagos 6.0 3.3 

Total 4.8 	 3.4
 

Source: 	FAO, Federico Schaerer, "Bosquejo Analitico Sobre La'Industria
 
Lechera del Ecuador," March 1970.
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2. 4ilk Processing and Distribution
 

a. General 

Of all the foods commonly consumed in Ecuadbr and considered to 

be good sources of protein and calories, milk has generated the most 

intense disputes over the level of production, prices at all levels, 

and product quality. Production of milk and milk products is insuffi

cient to meet the dietary standards set by National Institute of 

Nutrition of.Ecuador (IIBE). Additionally, it appears as though pre

sent production is insufficient to meat consumer demand at current 

prices.
 

Of total milk, 50% in sold immediately as liquid milk to 

pasteurizing plants, to smll local cheese-butter producing plants, or 

to the public directly, without any processing. The other half is 

either consumed in liquid form on the farm (26%), processed on the farm 

for later saie (16), or fed to calves (6%). The milk that is sold to
 

the large pasteuriz.ng plants represents 3% of all milk sold in liquid 

form. About 373,000 liters per day are delivered to 14 pasteurizing

plants .* 

Slightly more than one-half of all milk is processed in large,
 
relatively modern puteurizing plants. On the average, 79% of all
 

crude milk delivered to the plants is for liquid consumption. The
 

rest is used for milk products.
 

*Federico Schaerer,"Dosquejo Analitico $6bre La Industria Lechera. 
iel Ecuador" FAO ision, March 25, 1970., 

http:pasteuriz.ng


The most recent data on pasteurized milk products are the 

following: 

Table 4 
MILK PRODtTON OF FOURTEEN PASTEURIZIG
 

PLANTS M ECUADOR 1971 (Liters/Day)
 

Pasteurized milk 
 269,000

Sterilized milk 
 10,500
 
Cheese 
 38,100

Butter 26,500
Powdered milk (kg) 20,000

Other 9,000 

Source: 
 FAO, Federico Schaerer, 1972
 

Milk and milk products sold outside these plants constitute nearly 
50%, of all milk sold. Most of this is distributed as unpasteurized
 
liquid milk. Some municipalities in milk-producing regions which lack
 
pasteurizing plants have required farmers or milk intermediaries to 
sell a portion of their milk in the comunity rather than permitting 
it to be bid away to the larger cities which enjoy a processing .plant.
 
These laws, plus the advantage of non-payment of retail sales tax,
 
encourage the withholding of milk from the large plants. 
In addition,
 
an unknown quantity of smaller dairy farmers live in areas outside the
 
plant milksheds. Illegal sale of liquid milk or cheese manufacture 
are the only alternatives for these farmers. 

Of the 150,000 liters daily for Quito, 132,000 are pasteurized and 
the remainder enters as crude milk for direct consumption. Likewise, in 
Guayaquil 135,500 liters are pasteurized while 95,000 liters.are consumed 
in crude form. The figures on the amount of pasteurized milk delivered 
to the two cities appear to be somewhat exaggerated since in the whole 
country only 269,000 liters of pasteurized milk are produced daily. It 
is likely that some of the secondary cities also share in the supply of 
pasteurized milk.
 



Table 5 
SUPPLY ZONES FOR CRUDE M=
 

FOR QUITO AiD OGukYAQuIL
 

Quito Ousyaquil 

Province Province 
and Canton Quntity and Canton Quantit 

Pichincha 1140,000 Carchi 3,500. 

Quito 6o,000 Pichicha 36,ooo 
Ruminahu±. 
Meia 

40,000 
0.0,000 

Cayambe 
Michachi 

1,000 
32,000 

Sto. 3,000 
Cotopaui 100,000 

Cotoraxi 13,000 Chimborazo 20,000 
Azusy 15,000 
.Manabi
Gu•Oayms 

20,000
1.0,000 

Total 153,000 23,9000 

Data as of December 1971.
 

Source: 	Data given by pastearizers and estimators of the 
Departmnt of Livestock Development, Milk Products 
Section, Ministry of Production, as cited in 
Dr. Alberto Proaffna Federico Shaerer, "Historia 
de la Industria Lechers en El Ecuador." 

b. Milk and Milk Products Available per Capita
 

In Quito 	and Guayaquil all liquid milk and milk products provide
 

an average of .270 liters/capita daily and in the other areas, marketed 

milk availability averages about .100 liters/capita daily. Milk pro-, 

ducing rural areas undoubtedly have a somewhat higher consumption 

because of on-farm-consumption, but this figure cannot be estimated 

with any accuracy. Large dairy farmers market nearly all their milk 

and even the smallest farmers, realizing the high cash value of milk,
 

market a high proportion of total production. All that seems certain
 

is that Quito and Guayaquil have the greatest share of liquid milk and
 

milk products and that some provinces which produce only small quantities
 

have grossly inadequate supplies. The location and type of milk pro

cessing inEcuador limit the feasibility of supplying small non-ilk
 

producing markets. Table 6 shows supplies for Quito/Guayaquil and
 

other areas.
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Daily Flow of Milk and Milk Products
 

Total Sold as 
Liquid Milk 

Quito-
Guayaquil 

Amount 
Remaining 

Carchi 53,800 3,500 50,300 
Imbabura 29,508 29,508 
Pichincha 357,352. 176,000 181,352 (excl. Quito 
Cotopaxi 97,05313,0 
Tunguarahua 19,070 19,070 
Chimborazo 32,065 20,000 12,065 
Bolivar 39225. .,:..3 225. ..•3...25 

3.22 
Calfar 104,987" 098 
Azuay562 5 15,000 
Lo.ja '75, . 759417. 
Esmeraldas 6,'64 6 645 
Manabi 8, 5520,000 18 185. 

Los Rios 

Guayas,
El o ro 
El Oro . - .. 

.9,032 

19,945, 
i :. . ..... 

":5 3 6 ".. :.:..i:? 
401000

5,326 __ ___ 

99032 
6 

(excl. Guayaq 

881,277 
 3750 515,712
 

Per Capita daily'" . 
availability (liters) .270 .109.
 

NOTE: 	 Disparities amon data.in table are caused by the use of seversl 
sources in compiling statistics. :All. figures are approximate.,. 

c. 	 .Retail Distribution of Liquid Milk 

Liquid milk is processed into three classes of milk: (1) popular..

priced 	whole milk, sold in bottles, (2) whole milk packaged in paper 
cartons, and (3) vitamin-enriched whole milk. The latter two types 
are higher priced than the former and are retailed in fewer outlets. 
Because of their paper-carton packaging, it is believed that the milk 
is less susceptible to adulteration with water and vegetable oils. 
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The popular 'priced milk in of greater concern to this study than
 
the others because it has the largest volume of production, the widest
 
distribution and the highest consumption by lcw-income groups. 

Milk iS retailed through a variety of outlets: corner grocery
 
stores, supermarkets, and central markets. Pasteu 
zeh du Uot own
 
their own retail stores. Except in the. few modern supermarkets, milk
 
is not well cared for before sale. It rl; trequently permitted to re
main in the sun or exposed to unhygienic conditions, reducing shelf
 
life and increasing the possibilities of contamination. The low margin 
permitted the retailer, less than 5%, is reported to be the cause of 
this neglect. However, few retailers have refrigerated cases for any
 

products.
 

While retailers may receive milk in liter bottles, it is often
 
sold in low-income neighborhoods and small towns in smaller quantities.
 
Since milk is most frequently used in cooking or added to.other foods
 
in small amounts, rather than as a beverage, this method of purchase
 
is most sensible for those who lack refrigeration in their homes. This
 
purchasing practice encourages sale of milk in bulk to the retailer,
 
and it is most likely to be unpasteurized. Thus in Guayaquil and Quito, 
there is unused pasteurizing capacity while large amounts of unpasteurized 
milk enter the retail market directly. 

dA Wholesale Distribution of Milk 

,All pasteurizers except one contract with truckers to distribute
 
milk to retail stores. According to one interview at a pasteurizing
 
plant, truckers prefer to distribute to retailers in more affluent 
neighborhoods since-demand is higher, they are more accessible and
 
delivery costs are lower. Other distributors deny that this pattern
 
exists. Nevertheless, low-income neighborhoods periodically report
 

shortages of supply while the supermarkets of the upper and middle
 

income areas have adequate stocks.
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. :-Prices 

Prices for milk as with some other foods are established at two 
.evels - national and municipal. At the national level, a minimum 
rice is fixed uhich the processor must pay the farmer or intermediary. 

At the municipal level, the maximum retail price i established. In
 
the case of milk, the N;ational Milk Commission fixes the minimum prices 
and attempts to oversee the margins allotted to other parts of the price 
chain. 

The most recent information on the price chain indicates the
 
composition to be the following:
 

Table 7
 
MILK PRICE C&AN
 

(sucres)
 

______________________Lier 

Sale to Processor b/ i.80
 
Costs of processing .30
 

Sale to Wholesaler 2.10
 
Wholesaler Margin .10
 

Sale to Retailer 2.20
 
Retailer margins .10
 

Sale to Consumer 	 s/ 2.30
 

Source: 	 Proao and Schserer, "Historia de la 
Industria Lechera En El Ecuador," 
no date. 

Since these figures were compiled, milk prices have risen at the 
consumer level. It is not clear who benefited by the increase. 

Two important characteristics of retail milk prices should be
 
noted. First, retail prices vary markedly among regions. In June 1971 
the lowest priced milk sold for s/2.00 in Cuenca, "/2.45 in Quito, and 

3.03 in Guayaquil. The complete reasons for price differences are 
not clear. In part, the differences can be accounted for in transport 
costs from producing regions in the Sierra to the Coast. Also, there 
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Sierra with higher prices.
 

Another important characteristic of milk prices is their gradual
 

but constant rise. Using 1965 as base year, the official price index
 

for milk, milk products and eggs was 148 in May 1972 for Quito; prices
 

have increased a somewhat lower rate in Guayaquil. In most recent
 

years, official prices of pasteurized milk have been maintained .belov
 

general cost of living increases.
 

f. -Consumption
 

There are few taboos against milk or milk products in Ecuador,
 

however milk is not a comon beverage, except among the upper classes.
 

In the lover income groups, the small quantities purchased are most
 

frequently used in soups nd puddings. High prices, inadequate supplies
 

in low-income neighborhood stores, lack of refrigeration in the store
 

and home. and absence of the milk-drinking habit contribute to low
 

consumption.
 

In the absence of data on quantities of milk purchased per capita
 

according to income groups, it has been estimated that milk consumption
 

in Quito and Guayaquil follows distribution of income. According to
 

this approximation, 40% of the population with the lowest incomes con

sume about 14% of all milk while the remaining families consume 86% of
 

the supply. On the average, a family of five in the low income group
 

would consume 0.5 liter per day or about 90 grams per capita. On the
 

other hand, the average family of five in the upper income groups would
 

consume about 2 liters daily or 370 grams per capita daily.
 

B. ANAMLYSIS OF INTETIOM 

1. General 

The possible interventions examined in this section have been 
prompted by a massive loan and Ecuadorian Government investment in
 

milk production. Nutritional impacts have not been considered in the
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design and implementation of the project since the project investments
 
do not extend beyond the dairy farm, and Small dairy farmers are excluded 
from participation. The proposed interventions attempt to increase con
suption by target groups of the additional milk resulting from the 
investments.
 

2. Production Investment Description
 

The Central Bank of Ecuador and an International lending agency
 
are collaborating In a 3-year 
 investment of $7,300,000 to increase and
 
Improve milk production on 300 of the most promising large dairy farms 
in the Sierra. The project contemplates increases in yield per cow from
 
a current level of 6 to 8 liters per day to 10 to 12 liter, with no
 
additional pasture acreage required, by better breeding, pasture culti
vation, and related activities. By the end of 5 years, the investment
 
is expected to add 84.5 million liters annually to milk production.
 

All milk produced from this investment will be marketed as
 
pasteurized liquid milk and other products to be consumed primarily in
 
the largest markets--Quito and Guayaquil. 
For the purposes of this
 
analysis it has been assumed that all of the production will be absorbed
 
by these two cities.
 

3. Proposed Impact
 

In the absence of any consumption-related interventions, the 
additional 814.5 million additional liters of milk generated by the pro
ject: in the fifth year will be consumed almost entirely by upper income
 
groups or will be exported. In other words, the additional output will 
have little effect on the milk consumption or nutritional status of 
target group individuals.. 

Thsesiaticorporating curien pulation and income' 
estiates ,,,also assumes .that, the price of milk 'in relation to.that of 
other.nutrient.sources wiU.lremain the same. 



Lower income groups currently spend between 60-80%of their 
income on food, so that little in left for additional milk purchases. 
Though it is 11 fficult to estimate the precise number, a group of target 
group families could be identified whose incomes and food habits will 
permit expanded milk consumption. However, under current conditions 
effective demand for additional milk among most poor urban families 

is low. 

In order to increase consumption among target group families, 
interventions must be made in other parts of the nutrition system, 
linking them to the outputs of the production intervention. 

Li. Improving Impact on the Target Group 

The milk example shows how a production intervention, unaccom
panied by careful review of implications for the target group and
 
attention to all elements in the nutrition system, can lead to dissi
pation of nutrients among those least in need of them. Improving 
nutritional impact on the target group requires more extensive delinea
t4-n of family expenditure, consumption and internal distribution
 
patterns than was necessary in estimating gross defici.eeies and impact. 
Increasing target group consumption requires appraisal of (1)absolute
 

and relative price elasticity of demand, (2)income elasticity of.demand
 
(3) possibilities for increasing demand by education, (4)possibilities 
for modifying intra-family consumption favorably, and (5) consumption

,.from increasing availability of milk. Accuracy of these appraisals
 
depends on the quantity and quality of data about consumer patterns.
 
Though available Ecuadorian data are sparse, it is possible to assemble
 
.nformation useful in estirating demand for milk among target group 
families. 

a. Price Subsidies 

Milk experts in the Ministry of Production estimate that consump
tion of milk would increase substantially among target group families 
if the price of liquid milk were reduced relative to other foods. The 
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cost implications of a price reduction intervention have not been 

explored in Ecuador. An order to compare its nutrition-impact with 

other interventions to affect urban target group, the assumptions on 

which calculations are based nust be made clear. 

(1) Consumption 
Low incom families consume about 90 gram of milk per 

capita daily. At current prices of 2.66 sucres in Quito and 3.80 sucres 

in Guayaquil per liter, low Income families of five spend daily about 

1.33 and 1.90 sucres In the two cities for milk. 

For purposes of this assumption, it is assumed that if prices 

were reduced by 10%, consumption of milk would increase by 10%. This 

assumption is based on consumer behavior of purchasing milk by the quan

tity of money rather than quantity of food. Based on this assumption, 

the low-income group will increase consumption from 90 grams daily to 

nearly 100 grams daily, approximately one half of the recomndad amount. 

(2) Retailing 

Many retailers sell pasteurized milk in portions smaller 

than commercial bottles. It is assumed that retailers will actually 

dispense milk at the subsidized price. 

(3) Marketing Margins 

The subsidy will be made at the processor level, either by 

paying part of the costs of processing or by paying part of the price 

to the farmer. It is assumed that margins will remain the same after 

the subsidy as before, so that a 10%reduction in wholesale price will 

yield a 10% retail price reduction. By subsidizing at the processor, 

the government will save program costs. 

(4) Administration of Subsidy
 

Administrative costs will be zero, assuming that the same 

methods of price control currently in effect can be employed in this 

milk Drogram. 
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(5) Leakge 
Of all the milk pasteurized and supplied to Quito and 

Guayaquil, 15 percent will be subsidized and given a distinctive pack

age. Of this amout, all but 5 percent will be consumed by the target 

group. This assumea a very efficient delivery system vhich may be 

unrealistic for Ecuador. The cost of subsidizing 15 percent of the 

supply is $117,165. 

Bringing together these figures and assumptions yields the follow

ing cost for the additional consumption by the target poup of 100 cal

ories and 1 gram of protein.
 

Table 8 

INCREASED MILK CO U 0N AND COST PER UNIT
 
OF NURIENT AFTER 10% PRICE SUBSIDY
 

Value of Increased Cost per
 
Milk
15% Total This 


Unit of
Consumed
Pasteurized Milk at 

Nutrient
Milk Annually Processors By Target 

Quito & $Group Cost per 1 o ne 

Guayaquil $.08 Cost of (Liters/ Additional CalorLes Gram 

Sliters ) Subsidy Year) Liter Protein 

1972 14,645,625 $1,171,650 $117,165 1,366,925 $.o8 $.O12 $.003
 

(6) Limitations of the intervention
 

A 10 percent increase in milk consumption will increase daily 

intake approximately 8 calories and 0.2 rams of NP3 protein. Attempting 

to fill the protein gap through milk price subsidies will probably become 

increasingly expensive after initial small gains because of the willing

ness to consume additional milk, in spite of lower prices, will -adually 

diminish. Supply problems may also be encountered. 

b. Income 

Although the income elasticity of demand for milk may be high, 

resulting opportunities for favorable intervention are few, because of 

the difficulties of increasing or redistributing income. 
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Ancreasing rje consumption of milk by advertising and education,
 

to improve nutrition, assumes that additional purchases will be made
 

at the expense of non-food or low-nutrient items. Campaigns encouraging
 

supplemental infant feeding practices may seek only to modify intra

family distribution without any necessary increment in total family 
milk consumption. The high percentage of family income spent on food 

suggests that any further milk purchases are likely to be in lieu of 

other foc'i purchases. However, prospects for a milk consumption 

campaign that will improve nutrition deserve investigation since it is 

believed by many in Ecuador that low-income falies do not recognize 

the nutritional value of milk.
 

It has been suggected in Ecuador that a portion of the value of
 

crude milk sales be set aside for a milk consumption campaign. Using 
a budget of $37,000 (about s/.O1/liter sold) a campaign could be con

ducted through physicians, co.smunity centers, media and other means, 

directed at low-income neighborhoods in Quito and Guayaquil. Assuming 

for illustrative purposes that the additional milk purchases do not 

displace other foods and that consumption among target group families 

increase by 2%, the cost/additional nutrients can be calculated as 

follows:
 

Table 9
 

PFONOTI0NAL CAMPAIGN, 3C3ASED b=I CONSUMVW1ON 
AND COSTS PER ADD)ITIONAL NUTR7 qT 

Cost of. Increase Cost/Additional Cost/Additional 
Promotion In Consumption Liter Nutrient 

by target group 100 One 
families 2% Caliries gram 

Protein 
1972 :$37,000 371,688 liters $.lO $.015 $.0014 

The costs of this intervention would not be incurred every year
 

,since the effect of consumer behavior change would extend beyond the
 

project life-time. Assuming that consumption would continue at the 
estimated higher levels for three years, costs per additional liter
 

would drop by 66%. 
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PROTEIN FORTIFICATION OF WNEAT 

SUMARY 

Fortification of wheat flour with Lysine may provide additional 

high quality protein to urban consmuers in Ecuador. The study7 begins 
with a discussion of negessary conditions for makin lyuine fortification 

an effective method of Increasing high quality protein intake among 

low--ncome families. After analysis of theme conditions in the context 

of Ecuador, it is concluded that until wheat product consumption increases 

among low-income families, fortification of this cereal is not a 

preferred alternative. Nevertheless, the costs of supplying an additional 

gram of protein are presented as an illustration of the methodolog. 

Three hypothetical pawopem are considered: one in which the government 

assumes all costs, another in which fortificatIn costs are passed on to 

the consumer, and a third program which involves the fortification of 

wheat flour used in the donated food proram. 

A. GENERAL 

F o r several years fortification of the protein contained in 

cereals has been technically feasible.. Costs for some of the forti

fying agents such as soya, non-fat dried milk, and synthetic amino 

acids have now been reduced to levels acceptable for government sub

sidy of the fortifying agent or to passing the increased costs on to 

the consumer. Fortification with the amino acid lysine, a limiting 

conponent in the protein pattern of wheat, corn, rice, and other cereals 

has met with the greatest success, in large part due to the lower cost 

of lysine prcduction compared with other amino acids and to the lack 

of any. changes in taste, smell, and appearance of the fortified product 

or modification of the baking process. Experiments are now undsrway 

in Japan and India to test. the acceptability and nutritional effect of 

lysine fortification. Results reported o date indicate that there 

has been little acceptability problem, either by the consumers or cere3 

product manufacturers. Nutritional impact of these field experiments 

has not yet been determined, but laboratory animal and human infant 

feeding tests have demonstrated the efficacy of lysine fortification 

of cereals. 

99
 



other 	fortification programs, lysine fortification of cereals may be a 

practical and economically feasible method of increasing good quality
 

protein consumption if the following conditions are present:
 

1. 	 Target group individuals have an adequate calorie intake.
 

2. 	 Cereals are a staple in the target group diet. 

3. 	 The cereals are not normally eaten in combination with 

foods which have an abundance of lysine such as milk, meat, 

eggs, and some legumes. 

Ii. Lysine is naturally in short supply in the cereals. 

5. 	 The cereals are milled in a few central locations and a 

goverament agency is capable of controlling the fortifi

cation process. 

6., The method of introducing the fortifying agent gives an 

acceptable product. 

7, 	 The costs of delivering the additional utilizable protein
 

through lysine fortification compare favorably with other
 

protein sources.
 

B. 	 CONDITIONS NECESSARY FOR INTERVENTION 

1. 	 Caloric Adeqacy
 

According to nutrition surveys, food balance sheets and estimates
 

based on diet and income, a substantial number of target group individuals
 

have inadequate caloric intakes. Some nutrition authorities believe that
 

if the caloric intake is inadequate, increased protein consumption will
 

be used for energy, instead of maintenance, repair or growth of tissue.*
 

Other specialists believe that "This is an absurd negation of the mass
 

of nutritional knowledge."** This issue cannot be resolved here; however,
 

it is evident that lysine at economical fortification levels will not
 

*"Effect of Lysine Supplementation on Growth of Rats Fed Cereal
 
Diets," Indian Journal of Medical Research, Volume 59 (May 5, 1971).


+Dr. George Graham, Johns Hopkins School of Hygiene and Public,

Health. 
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-have assumed that any caJrIc aericlency 3u aea.L vrn uamug oe

supplmentation arrangements. 

2. Diet 

The staple foods of the lw-income people in Ecuador are cereals 

and tubers. Of all the cereals, only wheat meets the tests set forth 

in conditions 2, 3, 4, and 5 of the above section. Rice, corn, and 

barley are all deficient in lysine, but all three are milled or processed 

in very decentralized locations. Corn and barley milling for direct 

human consumption are essentially cottage indutries, except for a small 

amount which is industrially milled. There are innumerable rice mills 

scattered over the coastal areas. Although rice is eaten at nearly every 

meal by rural and urban low-income families, fortification of rice present. 

special technical problms because of the methods of preparing rice in 

the home. Rice is carefully sorted to take out foreign matter, often 

present in the locally milled rice, and it is thorou&hly washed. In both 

steps the lysine tends to be discarded, either when It is encapsuled in 

or when is all the kernelsa simulated rice kernel it sprayed on during 

milling. 

Wheat meets the prerequisites for more intensive investigation of 

fortification possibilities. Its greatest shortcoming is that it is not 

eaten in the same quantities as are barley, corn and rice. Moreover, 

intervention to fortify wheat would benefit only urban families, since 
in wheat producingeaten in rural Ecuador, except

wheat products are rarely 

regions of the Sierra. 

on diets and food habits of the law-
From the earlier section 

income families in various parts of Ecuador, it is evident that bread and 

wheat products have an important part in supplying calories for the urban 

diet., It is significant to note that bread is most frequently eaten by 

Lthe law-income groups in the morning, alone with coffee. It is also a 

snack food, eaten during other times in the day. !a addition, infants 
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urDafzen, consumpt$on or Tread should Increue. However, low-income 

Ecuadorians do not eat bread as much as other Latin Americans. 

Among the low-income urban families, bread consumption follows 

income distribution, with the lowest income groups relying more on barley, 

corn, yucca and plantain than on bread for bulk and calories. The upper 

sectors of the target group and the viddle class are the bread eaters oe? 

Ecuador, and for this reason a fortification intervention of all wheat 

flour must expect utilization by non-target group families. Fig. 1 Is 

an estimate of wheat products consumptiOn. 

Bread production absorbs approximately 70 percent of all wheat 

flour. The second largest wheat flour product is pasta which is eaten 

in rural and urban areas alike. It is most frequently eaten in soup, 

"sopa de fideos" composed of noodles, potatoes, or yucca, corn and 

perhaps some vegetables. Meat or fish may be added on rare occasions. 

-
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The addition of lysine improves the quality of wheat protein 
more than that of any other cereal. Lysine is not absent entirely 

from wheat, but because of inadequate quuntities, full utilization of 

other amino acids present in wheat is not possible. The following 

table shows the increase in utilizable protein with lysine fortification. 

Table 1 

Effect of Lysine on the Nutritive Value of Wheat Protein 

Increase in 
Protein Utilizable 

(by chemical Utilizable Protein per 
Food Reference analysis) Protein 100 gr.food 

White wheat flour 1 13.75 3.20 
2.14

White wheat flour 
plus .2%lys ne HCL 13.94 5.34> 

Water bread 2 15.00 7.3 
Water bread 2.7 
plus .3% lysine 15.00 i0.0 

1. Hegsted, D. M., "Protein Enriched Cereal Foods for World Needs," 
2. Jansen, G. R. (1969) Amer. J. Clin. Nutrition 22.
 
Source: AID, "Improving the Nutrient Quality of Cereals," June 1971. 

4. Wheat Milling: The O2portunity to Introduce a Fortifying Agent 

Ecuador has several large mills in Quito and Guayquil which 

produce 60 percent of all wheat flour. In Guayaquil alone there are 

three mills which produce 52 percent of the national flour supply. 

(Espinal R., "La Industria de Alimentos en El Ecuador," 19701) Although 

Ecuador's wheat millin is not as centralized as Peru's where most of 

wheat is milled in five large plants, the education program to achieve 

acceptability at the mill level in Ecuador will require much less time 

and expense than a similar program with the thousands of bakers or a 

nutrition education program at the consumer level. 
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ventzon after an approximately 10 percent los or te yaslne in baking. 

Table 2 

MODEL 1 - Government Assumes All Fortification Costs 

Cost to Purchase Mixing Machine 
ADomestic Lysine to Fortify Costs Over Admnstrative 

Flour Flour Supply Ten Year Life Costs of Total 
Ye . QL of Machines Pro'aI~s ( (2) Costs 

1969 8299261 $446,,ooo $3,000 $10,000 $459,000 

MODEL 2 - Government Buys Only Machines; Miller absorbs or Passes on 
Cost of Lysine 

199j 829926[ -0-0 .10o000 13,000I 

(1) Lysine at $2.00/Kg 
(2) 15 Machines at $2,000 

The costs of the mixing machines for each mill are amortized
 
over their expected life. If at a later date the government decided
 

to also enrich flour with vitamins and minerals, the machine costs
 

could be divided between the two interventions. The additional costi
 

of administering the program include only a modest training program
 

since Ministry of Health food quality laboratories already exist.
 

The lysine and the mixing machines must be impirted and will.
 

require use of foreign exchange. The extent to which foreign exchange
 

expenditures increase the cost of the intervention to the government
 

cannot be determined at this time. Until this is calculated, it is
 

sufficient to note that this intervention requires this type of cost
 

while some others do not.
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mix could be introduced with a minimum of technical assistance now and
 

only limited, assistance thereafter. None of the mills currently have 

the machinery for adding the lysine. However, a simple percentage 

feeder can be used to meter-in fortification additives. Once the rate
 

is set, mi'nimum care is needed to check settings from time to time. 

Quality control of lysine and/or vitamin and mineral enrichment 
is not complex and can be conducted by trained semi-skilled workers. 
Toxicity fron lysine or the vitamin and mineral additives only occurs
 

with massive intakes. Because of the expense of the additive and the
 

low return for increased dosages, the most important objective of the
 
quality control program is to insure that excessive amounts are not 

added. 

5. Accetability of Fortified Products 

Taste panel tests in several countries have confirmed that at 
0.i percent and 0.25 percent lysine there are no adverse effects on 

bread, noodles, or crackers. Lysine is a white or tan powder that can 

be ground to any formulation. Bakin and mix.Ing properties are likewise 

unaffected by the lysine. 

C. ALYSIS mITERVENTIi 

i. ost of Fortification 

lecause flour used for breads and pasta is not divided by class 
and because certain millers cannot be identified as suppliers for bakers 
in-poor neighborhoods, the entire flour production must be fortified to 
deliver any fortified products to the low-income families1 In Table 2 
Column 2, the cost for purchasing lysine for fortification of current 

1Psry clas flour need not be fortified, but estimates-of its 
production are not known. 
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of lysine on this food, and amount of increased utilizable protein 

which the target group ndirviduals wLl enjoy if fortification is under
taken. The cost presented in Column 8 is based on the fortification of 

the wheat flour supply of 1969. The cost per unit of nutrient consumed 

by the target group can be lowered if target group consumption of wheat 
1
increases in relatica to'total wheat supply. 

2. Cost Increase Effect on Consumntion 

If all or some of the fortification costs were passed on to 

the consumers, then total cost to the government would be lass. However, 

it is likely that consumption by the target group would deLine since 
bread is purchased by the unit of cost rather than unit of quantmty. 

For the purposes of this analysis it will be assumed that expenditures 

for bread by the target group will remain the same regardless of forti

fication or prices of bread; thus if prices are increased 3 percent then 

consumption will drop by 3 percent. 

Table 4 presents the probable decline in consumption among the
 

target group of wheat products resulting from the price increase realized
 

when the governument passes part of the cost of fortification on to the
 

consumer. Based on current wheat flour, lysine, and bread ingredients' 

prices, retail prices of bread will increase 3 percent if the cost of 

all ly ine is charged to the consumer. 

The cost to the government of supplying one gram of NI protein 

is markedly diminished under this alternative, by a factor of 50, but the 

total amount of protein gained by the target group drops by only 3 percent. 

lThis cost can also be reduced if fortification can be 1imited to
 
the two classes of flour most frequently used for bread and pasta production.
 
The other class is used mostly for pastry.
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Table 3 
Costs and Benefits of vaine Fortification 

Model 1 - Government Asmies All Costs 

_ _1 2 3 4 5 6 7 8 
Per Day Con Per Current Protein Protein fram Protein Total Protein 
sumption of Year Daily from Wheat Fortified Protein Gained in 
heat Flour 

Equivalents 
Con-

sauption 
Calories 
from Wheat 

Products 
Daily 

Wheat 
Products 

Gained 
Per Day 

Per Year/ 
Capita 

Target Group 
Per Year 

Grams Kg KCAL. (1) NPU g. (2) UPU g. NPU g. hU g. APU Kg 

Sierra 

Pre-school 50 18.2 176 1.55 2.55 1.0 365 30,250.8 

Pregnant & 
Lactating 60 21.9 211 1.86 3.o6 1.20 .438 8,719.2 
Women 

Coast 

Pre-school 40 14.6 -3.1 1.24 2.04 .8 292 32,228.0 
Pregnant & 
Lacta.ting 50 18.25 176 1.55 2.55 1.0 365 9,676.o 
Women 

Total Protein Gain: 80,874 Xg 

Model 1 - Cost to goverment per additional AFU Gram 4.005( 

Total target group beneficiaries: 361,750 

(1) National Wheat used for calorie content.
 
(2) FAO, Amino Acid Content of Foods (calculatedlPU). 



Table 4 

Costs and Benefits of lMIne Fortification 

Model 2 - Costs Passed on the Container 

_ _1 2 3 1 " 6 7 8 
Per Day Con- Per Current Protein Protin from Protein Trotein 

. smption of Year Daily from Wheat Fortified Protein Gained Gained in 
Wheat Flour Con- Calories Products Wheat Gaed Per Year/ Target Group 
Equivalents sumption from Wheat Daily Products Per Dy Capita Per Year 

qruus Kg KCAL. IPU g. MWO g. NPU g. MU g. NFU Ir 

iierra 

Pre-school 18.5 17.70 171 1.503 2.473 .970 354.05 29,343 

Pregnant & 
Lactating 58.2 21.24 205 1.804 2.968 1.]5 421.86 8,57 
Women 

Coast 

Pre-school 38.8 14.16 136 1.202 1.978 .776 283.20 31,261 

Pregnant & 
Lactating 18.5 17.70 171 1.503 2.173 .970 351.05 9,386 
Women 

Total Protein Gain: 78;44117 4 

Cost to govenment per Grin of Protein Gained per yew 

Total Target Group Beneficiaries: 361,750 



3. Additional Benefits of Lysine Fortification of Wheat Flour 

Although the analysis thus far has assumed that the fortified 
wheat flour will only benefit the urban population, additional target 

group individuals from the rural areas may consume a portion of the 

fortified wheat flour. Wheat farmers, large and small, have their own 

wheat milled for home consumption. While much of this is done in 
small cottage mills, a portion would be processed in the larger mll 

which would be addin lysine to all whaat passing through their mill. 

Estimation of the number of sr.ll wheat farmers who would benefit is 
not possible, but each additional gram of fortified wheat consumed ty 
the target group lowers the per unit cost. 

4. A Basic Limitation of this Intervention 

An. important limiting factor of this intervention is that at 

current prices of wheat relative to other grains, low income urban 

families do not eat large amounts of wheat 'flour products, while rural 

families eat stil les. Low consumption, estimated in 1968 at 60 grams 

per capita daily, limits the extent to which wheat can be used.as a 

fortifying vehicle. In order to increase consumption of fortified wheat 

beyond that estimated in the preceding tables, Ecuador would have to 

import wheat, since domestic production is limited, and to lover prices 

to encourage consumption of wheat rather than competing products of 

lower protein value. The costs to take these two steps would increase 
costs per additional unit of nutrient gained beyond the range feasible 

for goverrment action. 

D. LYSINE Fa IFICATI CS DM ED W&h 

Wheat flour donated under the PL 1480 program is used in feeding 

program which reach sme of the target group families. Food, including 

wheat is used in a number of programs, such as Food for Work, School 

.Lunch, charitable institutions and maternl. and child care centers. 
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1. Logistics 

Amino acid or the donated rood can De nyIupplintatOn aone 

the baker. Although this requires a g'eater logistical effort by the 

donating agency or Implementing agencies, these agencies are gan 

respect for their abilities to deliver food and other supplies with 

regularity to remote places. 

Theoretically, t donated food program which could fortify only 

thoe foods intended for the target group could reduce intra-progrm 

losses significantly. Unlike the commerial distribution system where 

70-80% of the fortifiea flour was consumed by the midle and upper 

classes, the donsted food program should be able to select the recipients 

of the Improved foods. Losses which would occur then would relate to 

intra-family muldistribution or substitution. However, selection of 

target group individuals fron among all those who may apply for assistance 

is a costly process and one which many countries have not yet undertaken. 

In many neighbotoods and communities, it is unnecessary if supplies 

are adequate, since nearly everyone in the target age group is maouarished, 

In other areas, losses fron indiscriminate distribution of food may 

approach 50-70%. At this level the losses are simila to thuse encountered 

in the commercial distribution program. 

A greater trainin effort would be required as well. Under the 

plan for fortification at the mill level, the training would be confined 

to the mill technicians, relatively few in number. However, addition of 

lysine in hundreds of bakeries would require extensive motivation and 

training. Further, personnel of the participating agencies voul have to 

be trained in quality control of the finished products. 

2. Consumption 

The donated food agencies estimate that each participant in the 

.MHprogram receives on the average 0.6 kilos of wheat flour equivalent 

products per month. Converted into the standard small rolls of Ecador, 

this amounts to one 1 oz. (28) grams roll every day for each child, and 
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adult participating in the program. Each roll contains approximately 

20 grams of wheat flour. About 810 metric tons of wheat flour In consumed 
annually in the MIH donated food program. 

3. Cost of Fortification 

The following table shows the estimated costs of fortifying the 

wheat: flour donated under the PL 480 program for MCH programs. A 10% 
annual increase in wheat flour directed to the HCH target group conforms 

with plans by the government, AID, and the agencies to give increasing 

emphasis to MCH programs . Administrative costs reflect the need for 

extensive training and technical assistance for bakers and those who 

will enforce quality standards. These costs will diminish after the 

initial program years. Not included in the estimate of the costs are 

the expenses for improving the outreach into the low-income neighbor

hoods and comunities and the screening of the applicants for food 

assistance. It is assumed that these efforts will have to be made, 

regardless of the fortification program. 

Table 5 
Costs for Fortifying Current and Projected 

hour sUIY MCH Feeding Programs 

Cost to 
-Wheat l r t e" • : . ":Wheat Purchase 

Lysine at 
.27% Training a,,a 

:.Year IT Fortification quality Control Total Cost 

1971 810 $ 2,187 $10,0 12,000 
1972 890 2,903 5,000 7,9403 
1973 979 2,643 5,000 7,643 

.1971 1,076 2905 3,000 5,905 
1975 1,185 3,199 3,000 6,199. 
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The benefits for this prorm are presented in the following 

table. The table shows in line 7. the amount of NEJ gr. protein gained 

each day as a .esult of the consumption of the lysine fortified bun. 

In calculating the total protein gained each day we have reduced the 

impact of fortification by 10 percent to represent the probability 

that the bun will substitute for other food which might have been con

sumed. This estimate is not based on any survey, and in fact donor 

agencies deny that substitution occurs. However, we feel it vise to 

include the estimate of the substitution effect for illustrative purposes. 

Should later investigation demonstrate that this is high or low, appropriate 

adjustments can be made in the outcome of the chart of benefits. 

Line 9 shows the costs per unit of additional NIU protein 

delivered to the target group individual. Three assumptions are made: 
first, it is assumed that all of the 115,000 currently receiving food 

are in the target group. The second aisumption is that only one-half 

are within the group and the third asues that only 20 percent of those 

currently receiving the food actually merit it. The differences in cost 

are dramatic as the effectiveness of distribution improves. 



Benefits from Lysine Fortification of
 
MCH Flo Suply
 

(1) 	 Per Day Consuqtion 

of Wheat Flour Equivalents 20 gram 

(2) 	Per Year Conswption 7.3 Kg 

(3) 	Daily Calories from
 

Wheat Flour Products 70.6
 

(14) 	 Current Daily Procein
 

from Products NFU g
 

(5) 	Protein from Fortified
 
Wheat Products NPU g 1.02 g 

(6) Substitution effect, 

expressed as losses from #5 - 10% .10 

(7) Protein Gained Per Day .28 g 

(8) Protein Gained Per Year 102.2 NPU g 

(9) Total Protein Gained for 
Costs to 

Costs to Fortify Deliver Addi, 

Target Group, Assumin: Flour Supply** tional Gram 

:a) Perfect Distribution 
'b)50% Loss 

11,753 Kg 
5,876 Kg 

$7,100 
7,100 

or Protein 
$ .ooo64.0012 

,c)8o% toss 2,351 Kg 7,100 .0030 

,Currently 315,000 pre-school children, infants and pregnant and
 
lactating mothers are being served. 
Costs do not include program start-up costs. Average estimated
 

at $7,100 per year including lysine purchase and administration.
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SU)MOM 

Fresh fish are considered as a source of high quality protein for 

lov-incme families. Current high coats per gam of protein, declining 

domestic consumption, and the large investent required throughout the 

nutrition systen seem to exclude fish as a viable alternative source for 

additional protein. 

This appendix illustrates some of the false starts nutrition 

planners may make. Before we could exclude fish as an alternative 

several weeks of study of available data were required. 

After a preliminary review of fish as a nutrient source, it was 

concluded that unless the retail price of the least expensive varieties
 

could be reduced by 50%, marine fish comercially harvested and distributed 

vas not en attractive nutrient source for further analysis. At current 

(1972) retail prices, moderately valued fish cost $.006 per gram of
 

utilizable protein. Compared with milk at $.0o0 and pork at $.0045, 

fish prices are too excessive to consider as an alternative.
 

This preliminary conclusion does not mean that the Government of 

Ecuador shAould ignore fish as a source of nutrients for domestic 

consumpt!. Al. On the contrary, significant changes can be made in the 

fishing industry that would make more available, although it does not 

appear that retail costs would be affected until improvements had
 

covered a large part of harvesting and distribution.
 

Available data indicate that fish and seafood supplies for 

domestic consumption are declining, while total catches are increasin4 

In the past ten years, the Ecuadorian fishing industry has changed frCa 

marketing about 50% of its product domestically to about 30%. This 

decrease in supply has probably affected price but since price histories 

are not available, an estimation of this effect cannot be made.
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and handling have. been for tuna, the most important export fish. Fish 

for domestic consumption are caught primarily by artisan fisherman 

whose methods have changed little during the same period. Losses 

from improper handling and inadequate storage are estimated at about 

20-30%of the product destined for domestic consumption. Losses in 

the export stream are somewhat less. 

Marine fish are not marketed beyond the major cities and small 

coastal villages, except for salted cod during religious holidc~oq. 

Fresh water fish are caught in some Sierra and Coastal rural areas and 

although they encounter no acceptability problem, their quantity does 

not represent a sigmifcnt contribution to natioial or regional supply. 

Increased Investment for the domastle consunption f1shln iustry 

my require a sacrifice of continued growt, In fish exports and of 

savings from Import substitution of the flh meal Industry. Current 

policy of Ecuador has favored inreasi g export earning rather than 

diverting exports to domestic consumption. Ntrition planners will 

have to make a persaive case that: 

Investment in the domstic-oriented fishing industry wil 

yield higher catches and mak more available for hinMn 

consuption
 

Groth of supply wiMl assist In lowering prices 

Low income groups will Increase consumption of fish 

Returns to the government of such an Investment, includng 

the opportunity costs for an Identica am in an export 

industry, =st be competitive with Investments in other 

sources of protein. 
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SUMMARY 

Irrigation and credit nvestments in Ecuador are examined in terms 

of their potential for contributing to Improved nutritional status of 

lov-income farm families. Three criteria are proposed as the basis for 

judging the benefits of apicultural investments to nutritional goals: 
increased income for low-income far. families; increased food supply; and 

improved nutritional quality of national food supply. We have not cal

culated costs for producing incremental amounts of proteins and calories 

through these two investments. 

From our analysis, credit to small frmers appears to offer far 

greater returns nutritionally and economically than Irrigation. 

The format of the appendix generally follo that of preceding 

sections: a description of the availability of credit and irrigation 

and characteristics of programs to date is presented, followed by an 

analysis of the nutritional consequences of each type of investment. 

The data used in the description were supplemented by information from 

other countries and were the base on which the conclusions were made. 

A. PURPOSE OF STUDY 

The specific purpose of this piper is to consider the means and 
extent to which two form of investment in the agricultural sector-

irrigation and credit-can contribute to the elimination of mlnutritia 

in Ecuador. 

In addition, the paper has a broader purpose in seeking to develop 

approaches by which the implications of investments generally in the 

a ricultural sector my be considered from a nutritional point of view. 



nutritional criteria for judging investments in the agricultural sector 

differ from economic criteria? In there possibility of serious conflict 

between economic and nutritional planners? 

To answer the second question first, we believe the dangers of 

conflict are minimal if economic and nutritional planners well under. 

stand each other's motives and objectives. 

The economic planner is broadly concerned with increasing production. 

and incomes as a means of achieving (both over the short and long term) 

higher living standards. 7he nutritional planner's goal is implicit in 

the general economic aim. Whereas the economist is concerned with pro

rooting higher living standards in a variely of ways (better nutrition, 

better housing, better provision of consumer durables, better public 

servicel in education, transport, health, etc.), the nutritional planner 

has a special interest in the particular objective of better nutrition 

for those who are nutritionally disadvantaged. 

Aside from aims, there is also a relationship between the economic 

planner and the nutritional planner in terms of means. To achieve his 

goals the economic planner knows that it is important to improve the 
productivity of human resources. this respect,In better nutrition by 

contributing to worker health and efficiency is a means as well as an 

end. Conversely, the nutritional planner has to take into account that 

higher incomes, better health facilities and other constituents of general 

economic development are important contributors to the achievement of 

better nutritional standards. 
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he has tried to do this faithfully and has absorbed ftcm the nutrition

1.c a certain knowledge about the incidence of aIlnutrition, caloric 

aid protein requireinnt., etc. Accordingly, with increased frequency 

nutritional considerations have influenced agricultural sector program

ming and have been advanced as one of the justifications for aa.icultural 

programs.
 

Nonetheless, while the economist's embrace of nutritional objec

tives is obvious, he has rarely carried analysis of nutritional impact
 

very far. If a project has to do with the growing of food, improved
 

nutrition will likely be stated as one of the justifications for the
 

project- If the particular food happens to be rich in protein, pa-tLcu

larly aninal protein, a reference to nutritional advantages of the proj

ect is almost certain. All such justifications, however, have little
 

meaning because they are not supported by a specific analysis to show 

whether or why a particular investment in the agricultural (or food 

production) sector is likely to have any greater impact on nutrition 

than another. It is thus not only possible, but has frequently 

occurred, that agricultural projects which have gone forward partly In the 

name of improved nutrition have 1Utt to ccinnd them in ters 

of achieving nutritional goals. 

The nutritional planner for his part has frequently been naive. 

,Impressedby the nutritional value of a particular food or the. 

nutritional needs of particular groups, he has urged courses of actioE
 

that are both economically and nutritionally inefficient--inefficient 

because they cost too much or because the econon won't work exactly 

the way he thinks it ought, be it in term of market action, inicoe 

distribution or whatever. 
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in e tly economic and nutritional planners engage in
 

mzttal self-delusion. A typical exmple is the belief that heroic
 

efforts to increase the production of beef (One of the Mst expensive
 

protein sources, requiring very heavy capital investment, and whose
 

product goes priarily to the already well-nourished higher-income
 

gros) is somehow going to meet the nutritional problem of people
 

who have little income.
 

'Mm fact is that the economic planner and the nutritional planner 

have a mutual obligation and a intual interest in developing and support-

Ing investment progrms that make sense both economically and nutrition

ally. The analysis of nutritional benefits, therefore, st fo an 

integral part of the process of planning investments in the agricultural 

sector. To put it siMly, nutritional benefits are one of the ujor 

payoffs of agricultural investments, and the essential path to follow 

is to nazlize the payoff relative to the cost. 

C. 	 PARTICUiAR CRiTm oR JUDGInG THE BENEFITS OF AGRICULTURAL
 
INUSTHUIS TO NUTRITIONAL GOALS
 

There are essentially three ways in which investment in agricul-"
 

ture can contribute to the elimination of malnutrition:
 

1. 	 By Raising Low Incomes 

As a rule of thimb, the lowest 40% income category in Ecuador
 

(which contaij most of our "target group" of families with inadequate
 

nutrition) has an income elasticity of deund for foodstuffs of about
 

0.6; 	that is to way that, for every sucre of additional income, this 
category can be expected to spend about another 60 centavos on food. 

Raising incomes of lower-income families, therefore, should bave a 

powerful nutritional impact. While the mst direct income effect of 

agricultural investments will be felt in increasing incomes of the 
farm population, the indirect effects on raising. non-farm incomes (e.g., 

of those-who narket and process agricultural condities) is also iipor

tant to take into consideration. 
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2. By increasing the supply of food 

While the demand for food in Ecuador is rising at about 5% per
 
annum, agricultural production growth has been lagging at about 3.3%.
 

Among other tbings this causes an upward trend in prices, which reduces 

the amount of food the low-income fmily can buy. Increased production, 

efficiently distributed, will help keep the price of foodstuffs from
 

advancing disproportionately and thus nullifying gains in food purchas

ing power resulting from rising incomes. Care needs to be taken, how

ever, to avoid stimulating production to such a point that prices fall 

below levels that give the farmer a fair return and the incentive to 

continue to produce. In some instances, of course, inadequate Ecua

dorian production can be made up by impots that are cheaper to buy 

than to produce in the country. This is not disadvantageous either
 

economically.or nutritionally if the Ecuadorian resources that might 

be used for import substitution are more effectively utilized else

where in the economy (e.g., production of export crops). 

In addition to looking at the supply of foods nationally, it is 

also important to look at supplies in the respective regional and local 

markets, particularly in areas of extensive mlnutrition. 

3. By imroinM the nutritional quality of the mix of foods avail

able on the market 

This point is essentially an extension of the second but is suffi

ciently important for special attention. Particular foods (e.g., milk and 

legumes) may be more important in meeting the nutritional deficiencies 

of lover-income groups than others. It is, therefore, desirable that, 

within the general supply of food, these items be in good supply at 

relatively attractive prices. A nutritional gain can ~lso be scored if
 
the nutritional quality of the supply of a given food (e.g., protein
 

content of wheat) can be upgraded.
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D. THE P07MMAL FOR INRIS IWESMEN IN AGRICULTEE IN -ECUADOR 

Like all developing countries, Ecuador has limited public funds 

to invest in econea development. Agriculture must compete with other 

sectors for its bare in these funds. In consequence, the amount that 

can be made available to agriculture will be significantly less than the 

total it might advantageously use. An agricultural investment, there

fore, cannot be justified simply on the ground that it will yield bene

fits greater than its costs. It should be denstrated that it im 

likely to yield the axiam benefits possible (balancing nutritional 

ben: fits with others) from the quantum of funds that can be invested 

in the sector.
 

During the period 1960 to 1971, Ecuador Invested approximtely $258 

million in the agricultural sector. To this should be added $ 17.9 million 

invested in irrigation. In addition, somewhat increased siounts were 

provided in credit funds for agriculture through the Central Bank and 

the Banco Nacional de Fomento. 

Over the coming five years, the amount of public investment that 

can be made available to the agricultural sector should be considerably 

larger. The current economic development plan proposes public invest

ments of 24.3 billion sucres (nearly $1 billion) over the next five 

years. This is about three times as much (allowing for differences in 

purchasing power) as in the 1966-1970 period. While the plan estimates 

that 22.5% of all investment (public and private) will go to agricul

ture, it does not specify the proportion of public investment that will 

go to each sector. One might suppose, however, that agriculture (in

cluding irrigation) could hope for $200 million or better in new public
 

investments. This provides scope for considerably more substantial
 

initiatives than have been taken in the past. Progress in the country 

in eliminating malnutrition will depend considerably on the extent to 

which the nutritional Lpact is manzmized in the expenditure of such 

funds. 

*See Bibliograph:y, itm 9 



While public investment in agriculture provides the greatest 
scope for incorporation of nutritioal objectives, the nutritianal 
planner should not lose sight of the possibility of public policies 
that will encourage the direction of private ap'icultural investments 
along lines that will be nutritionally most productive. 

126 ;
 



Ii. SUJO Y 

A. AaICULUL CmDIT 

Both in econmic and nutritional term, 

critical needs is for substantially increased 

one of Ecu

invstment 

ador 

in 

s most 

the api

cultural sector. Agricultural production genrally, and food produc

tion in particular, is lagging well behind poing demand. Food prices 
have been escalating and are likely to continue to do so, with conse
quent hardship on the low-income undernourished segment of the popula

tion, urban and rural. There is already vast uemloyent and under

employment in the rural areas, where probably a ajority of fam'iies 
have imdequate nutrition and population growth is racing along at an 

all-time high. , Those who are abandoning the farms and hoping for urban 

employment can expect in large part to find it only if there is a suffi

cient suge in primary agricultural production to create substantially 

more jobs in agricultural transport, processing, distribution and export. 

The case for agricultural credit as a means of developing the 
.agricultural sector of the Ecuadorian economy is compelling. It rests 

on the simple proposition that farmers have insufficient capital to 

develop the sector and that the provision of credit is the only major 

tool to provide that capital and to help farmers to generate more of it. 

The only conceivable alternatives are to reverse the wheels of 
agrarian reform and invite wealthy citizens to buy extensive landhold

ings and to make massive investments in their development, to adopt an 

aggressive program of attracting overseas capital to form large foreign
owned plantations, or to establish nationalized state-financed farms. 

Even such measures as these, which Ecuador is unlikely to regard as 

politically acceptable, are hardly likely to obviate the need for in-. 

creased agricultural credit. 

Besides programs to provide agricultural credit, there are, of 

course, other constructive forms of agricultural investment that can 
be made. Agricultural research can be undertaken to develop improved 



methods of farming, and agricultural extension cervices can be expended 

to provide technical assistance to farmers. owever, the fruits of 

tecb-ology provide limited benefits for those who have not the financial 

Means of employing them. 

A significant problem in the provision of agicultural credit to 

small farmers has been the notion that such farmers cannot be expected 

to use credit effectively unless they have technical assistance provided
 

to them by a formal agricultural extension service. Extension agencies 

seldom concentrate their work heavily on bank clients. Most farmers 

utilize many channels other than the extension service to Improve their 

technoloy; there is little concrete evidenee that credit clients who 
rely heavily on the extension service for advice improve their net worth 

faster than those who don't. Supervised credit, an excellent purveyor 

of technical assistance to small farmers who are considered.marginal 

risks, is usually too expensive for extensive application in situations 

where the nuber of small farmers worthy of credit far exceeds the an

ber who actually receive it. 

The volume of agricultural credit available in Ecuador is extremely
 

low. In terms of nuber of farms, number of persons actively engaged in
 

farming, or number of hectares employed in agriculture, Ecuador would
 

rank at the bottom of Latin American countries if Bolivia were not
 

trailing well behind.
 

Indeed, Ecuador's critical problem at this time is not a lack of 

resources to expand agricultural credit, but rather the lack of machinery 

to administer agricultural credit effectively as rapidly as resources 

could be found to extend it. In our calculations, the agricultural 

sector could absorb somewhere between $200 million and $.00 million 

more agricultural production credit than the approximately $75 million
 

currently available.
 



rr
=6 PrimY nOW WO arpanSUiOnr agricultural credit Is for 
small fazers. Obviously the most 1"ortant reason for this is that 
smal fane are cultivating most of the agricultural land in the 
country. Another reason for stressing credit for mall f&mes is that 
they currently have practically no access to institutional credit. 

large farmne can go to private banks and are already receiving the 
lion's share of goeranent credit as well. 

In nutritional tes, credit for small famers is essential not 
only to incease food production but also to stimulate the growth of 
incomes of farm operators and farm workers at the lower end of the 
economic scale. This does not mean that a credit program should be 
designed to look for undernourished fmilies and force loans on thn. 

fNring Is a business, and the lending of money is a business also. 
A credit program must work with the abler small farmes who want credit, 
can use it effectively, and are likely to repay it. Such farmers vill 

not always correspond with undernourished families. 

The essential- and the most practi al- alm, both for the economist 

and the nutritional plannerp, i to utilize credit to support farmers 
who will be most effective in raising production and income levels in 

their comunities. An important consideration in the design of credit 

propams for sml. farmers is that the term "small farmer" be adequately 
defined. Too often loan progrems, though nominal)y designed for small 
farmers, escalate into progras for larger lando.auers. Conversely, it 
is both uneconomic and unnecessary to ectend the concept of "small farmer" 
downward to the point of burdening an agricultural credit program with 
the ganting of credit to ovners of u=al plots that have no potential 

a viable farm units There can well be substantial nutritional value 
in a program (which probably ought not to be based on credit) to assist 
families in better utilizing gardens and subsistence plots to produce 

for family consumption. But this must be understood as a distinct 

function from the development of the agricultural economy. 
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great statistical satisfaction from ganting loans to "small farmers" 

who in reality are city and town dwellaer with other capital and credit 

resources but have acquired smafl farms a sideline investments to be 

worked ,with law-paid help. The primary notives of many such owners are 

frequently land speculation and receation rather than production of 

farm income. Indeed, the question might well be raised whether the 

growing phenomenon of absentee ownership of small and medium-sized farm. 

by thousands of city bourgeoisie is not potentially as threatening to the 
development of the rural econom as the old pattern of large hacienda 

ownership by a few families. 

Is there not, however, great risk in lending money to the genuine 

smal farmer-the peasant or campesino? The weight of experience in 

Latin America appears to indicate that this depends on the effectiveness
 

of the credit agency. If its philosophy is that it serves a social
 

rather than business function and it does not really expect repayments 

to be made .on schedule, it will have a bad record, and this record will 

probably be worse with middle-income borrowers than with those of lesser
 

means. Well-administered programs have respectable collection records. 

Admittedly, they are not good camercial banking propositions or the 

private banks would be in it, but they can show at least some return on 

capital.
 

Granting the desirability and feasibility of agricultural credit 

for small farmers, for what purposes should it be extended? There are 

always advocates for particular forms of credit. Some think the farmer 

needs credit for fertilizer and seed; others that he needs loans to 

acquire sufficient land to cultivate; others that he needs machinery or 

animal traction; others that he needs funds for land improvement; others 

that he needs loans for livestock; others that loans ought to be given
 

to stimulate small farmers to grow particular crops needed for export,
 

nutrition, or some other reason of national policy. One program in
 

Ecuador was limited to granting loans in kind in the form of sheep. 

130 



mlU farm ecaon'-uore production and more employment-credit must be 

flexible to met the particular needs of individual farmers. It must 

be oriented to serve and work with the farmr in his locality rather 

than as a vehicle to administer a collection of national policies and 

prescriptions. To put it succinctly: Alnost any lan that makes a 

farmer a mrs successful farmer is a aood loan, and any other is a 

waste of credit. The nutritional planner, concerned with the expansion 

of food. production and of incomes of =ll farmers and farm workers, 

should strongly advocate credit programs based on this principle. 

Within the framework of a flexible program, there are indeed 

possibilities of working toward aoe more specialized goals. Thus in 

terms of nutrition there are potentials of emphasizing credit in particu

lar directions such as (a) to specific areas or communities where Mal

nutrition is high and agricultural opportunities poorly exploited, (b) 

for the introduction of new seeds or livestock breeds which can economi

cally produce more nutritious foodstuffs, (c) to regions producing impor

tant foodstuffs in short supply, or (d) to provide for storage and orderly 

marketing of crops to prevent seasonal shortages and extreme price fluc

tuations in food supplies. These emphases need not, however, be bought 

at the price of excluding other worthy loans, and need not be pursued 

in credit programs for small farmers alone. 

The nutritional planner may also find it useful to question whether 

some emphases in loan programs are not misplaced. There is currently in 

Ecuador, for eample, a considerable emphasis on loans for livestock. 

These loans have much to conend them in the sense that there is a strong 

local market for beef and good potentialities for its export. However, 

beef production requires heavy investment of capital; it involves very 

little employment; loans are made to larger farmers who can expect large 

profits and capital gains; and beef itself does not figure significantly 

in the diets of low income groups who cannot afford it. While the 

loans are also partly directed toward expansion of milk production, our 
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,, vs1t1 oM suggest that little Of Ithe milk goes, to the uilkMid, 
and milk distributors in Quito distribute little milk to' stores in 
lowevr-income neighborhoods. 

Finally, we believe the nutritional planner should be particularly 
concerned that lack of credit for the hiring of farm labor may be a 
serious constraint e', the develoyment of small farm production, the 
absorption of rural umderemployment, and the generation of ruwai income. 
This. proposition, though it may seem Implausible to man who have always 
thought of the $Mall farm family as the exclusive provider of its own 
labor force, is significantly supported by a recent agricultural sector 
analysis in Colombia, as well as by data gathered in connection with the 
present survey. To the extent it s true, it a be of utmost signifi
cance to economists and nutritional planners a&like in the design of 
small farmer credit programs. Specific research on employment needs, 
patterns, and practices with respect to small farms should be undertaken 
to determine the magnitude of this constraint. 

B. IRGATION 

There is no doubt that over the long run an extensive development 
of irrigation facilities in Ecuador would be feasible and desirable. 
Irrigation can double or quadruple the production from much of the land 
of the country and, when combined with other modern techniques, can 
result in even more spectacular increases. 

The basic question is where priorities should be put in term of 
investing resources in the development of the agricultural econow over 
the i mediate future. Generally speaking, irrigation projects (at least 
those currently planned) are exceedingly expensive in terms of benefits 
that can now be foreseen. The complete list of projects under considera
tion by INH (Instituto Ecuatoriano de Recursos Hidraulicos) would 
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2000 if all projects were finished by then. It is claimed that they 

will increase agricultuml production, when all projects are completed 

and all agicultural operations are fully developed, by about $125 

million annually, or roughly 130 per year per dollar of project costs. 

They would cost about $1376 per hectare of land- sizeable investmnt 

considering that the cost of most farmland in Ecuador ranges from $20 

to $80 per hectare. 

These costs in relation to benefits do not support a policy of. 

stressing irrigation in agricultural develoent planning at the expense 

of activities that are likely to provide more substautial and iediate 

benefits. From the standpoint of nutrition, the projects would likely, 

if their .success approaches expectations, substantially eliminate mal

nutrition,among the families who participated in the projects. However, 

a nutritioal "oeorkill" in specific localities to be benefitted by 

irrigation would have less significance in eliminating malnutrition 

than efforts which might improve nutrition more equitably throughout 

rural Ecuador, since distribution of regional food surpluses tends to 

favor Quito and Guayaquil rather than remote rural areas. 

The principal farm products with respect to which it is anticipated 

that the proposed projects would expand production are sugar cane, 

bananas, and rice followed by vegetables, pineapple, oranges, cotton 

and yuca. See projects would also contribute materially to the develop

ment of improved pastures. On the whole, this is not an exciting menu 

in terms of meeting the growing needs of Ecuador for foods for domestic 

consuiption, particularly by lower-income groups. It is also likely 

that some time will have to pass before any market can be found for 

some of the items on which production would be mterially expanded. 

For example, it is reckoned that the proposed irrigation projects would 

more than double Ecuadorian production of sumar cane.
 



offer better than average returns on investment and some clear nutri

tional advantages in the expansion of production of important foods. 

A project currently being developed with IDB financing (Montufar at a 

cost of $6.9 million) is expected to result in increased agricultural 

production of about $1.3 million annually in a diversity of marketable
 

crops. A somewhat larger project (Babahoyo), relating essentially to 

rice production, is now under consideratici by IDB and also is projected 

to offer a considerably above-average return. There are several other 

projects (some of which have been in process of development over a period 

of years) that also appear relatively promising. While the aggregate 

contribution of these projects to nutrition would be modest, nutritional 

planners could well support them provided they do not require such a 

quantum of development funds that they would compromise the achievement 

of nutritionally more important objectives such as expansion of credit 

for small and medium-sized farmers, and greater attention to the prob

lems of agricultuml marketing. 

Perhaps the most promising means of securing the greatest economic
 

and nutritional payoff from irrigation development, however, lies in en

couraging greater private development of irrigation facilities through
 

utilization of local rivers and other readily available sources of water.
 

In addition to some 40,000 hectares irrigated through public proj

ects, there are some 420,000 hectares (according to the Agricultural 

Census of 1968) of Ecuadorian land irrigated by individual farmers and 

private groups. Much of this irrigation is primitive but could be im

proved with reasonably modest capital investment. There are also a
 

considerable nusber of relatively well-organized water users associa

tions which could expand their operations to accommodate increased
 

numbers of farmers.
 

There are many smll farmers throughut the country who have rthe 

legal right to usedlocal wters for irrtion purposes bto not do 
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or mmr wo euorc. ==i, jacx or ca~pital or crealt 1 lack or technicl 
kov-hov, and lack of organiton of a local water users association 
through which they could pool their efforts. This strongly suggests 
the need for a special program to assist individual fmriers and groups 
of fusmrs to ske use--or inproved use-of local sources of water now 
available to them. Such a program could well be related to an expanded 
program of agricultural credit for sll and medium-sized farmers. 

We recognize, of course, the cosplexities of dealing with a great 
many smll farmers and groups of farmers on smll irrigation undertakingm 
A case can well be made tbat it is easier to plan a complete large-scale 
project and that the tedtuical results in terms of optiml use of both
 
land and water should be considerably superior. Nonetheless, if it is 
possible..to have successful "%.argeprojects that iTigate whole districts, 
it should also be possible to develop successful programs of assisting 
sall firmers to take water out of existing stream and rivers and use 
it efficiently on lands through which they flow. The latter course, by
 
all indications, currently offers the prospect of larger returns on in
vested capital, and this iswhat counts.
 

C., . C' DIT AND IRRIGATION: SOmE PRELtmARY COST/BENEFIT COMPARISONS 

What.are the relative advantages inEcuador of investment in irri
gation projects as opposed to programs oT credit for small farmers? Let 
us make this comparison first in terms of economic return on investment: 
then let us proceed further to make it in term of the three "particular 

criteria for Judging benefits of agricultural investment to nutritional 
goals'" set forth at the beginning of this paper (page 3). 

Return on Investment
 

Under ideal conditions, our research indicatesithat investments
 
in credit and irrigation could produce approximately, the following 
returns: 
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Credit: 

For average annual crops
 
For most favorable annutl crop 86
 
Beef cattle 19
 
Dairy fa ming 27
 
Cocoa 28
 

3
 
Irrigation:
 

Average project 4
 
Most favorable project 8
 
Smell scale local irrigation works 18
 

.Increased profit of farmer after payment of wages, including 
real or hypothetical wages to self and family, but before pay
ment of interest on investment. 

2Figures based on data in Part III of this paper, especially
 
Table 4.
 

3 Figures based on data in Part V of this aper. The further 
assumption is made that the value of now production caused by
 
irrigation projects would constitute about 45% profit after
 
wages and before payment of interest on capital investment
 
(a reasonably typical figure for Ecuador).
 

4Montufar.
 

From these figures it will be seen that investment in 3redit offers
 

very high returns, especially for annual crops. For irrigation--except
 

on a small local scale-the return is very low. The anticipated returns
 

from irrigation, beef, milk and cocoa are overstated in these figures
 

since they will not be fully realized for five to ten years after the
 

investment (or most of it) is made.1
 

It is important to note, however, that we have stated that these
 

are possible returns under ideal conditions. That means, in the case of 

A more sophisticated cost/benefit analysis would discount the benefits
 
of these investments to present values. We have not, however, reached
 
the point in this study of dealing with hard enough data to warrant this
 
refinement. Conclusions are clear without it.
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credit, that borrovers will use borrowed funds 100% productively and 

that there will be no shortfalls in farm results because of deficiencies 

Of manaemnt, natural disasters, or collapse in inrket prices. It means I 

the case of irrigation that beneficiaries of the projects will make opti

mm use of the irrigation an to types of farmn undertaken, ntmber of 

crops per year, and method of farming and/or livestock raising; it also 

mans that there vill be no coat overruns in the construction of the 

projects and no natural catastrophes or himn failings which result in 

interruption in irrigation service. 

Since these ideal conditions are not likely to occur, it is desir

able to discount each of the return figures to the e~tent a shortfall 

can 	be reasonably anticipated. This is not something we can prudently 

do now. It requires much more careful analysis of specific projects 

(for e,'mple, what kind of credit program?) than is possible with present 

infornation. It my very well be that a credit program vould have much 

nore shortfall than irrigation projects. However, the margin of return 

computed on irriatio; projects is already so law that prudence would 

suggest serious concern that the return on such projects might fall to 

insignificant figures. 

Nutritional Criteria 

a. 	 How do credit and irrigation compare as means of raising 
lower class incomes? 

We can develop the following figur.es with respect to incoe that 

could be generated by credit and irriation programs: 
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Annual Income Generated 
ypor fDnlsaeof Investment 1 

Type of Investment Frmr Farm wages Indirect 
profit (both family non-apicul. 

_and hired) tural incomes 

Credit for Small Farmers:
 
For average annual crops 
 .53 25 $$ 1.90 
For moat favorable annual 
crop 
 .76 38 3.69

Beef cattle "19 .. :e 34Mi'.k ,27 .06 .90Cocoa .28 .08 .68 

irrigation:

Average project .06 .023 ,20
Most favorable project .08 ,034 .29 
SWU scale local irrigation

works. o18 .069 .61. 

tigures for indirect farm income are not calculated but would not 
lxely change the relative ranking of the types of investments

studied. There is sow understatement of farm wages with respect

to annual crops and probably with respect to the irrigation projects.
 

20f which about half is payment to highly paid farm administrators. 
37hese figures are derived using ratios developed In th. Colombia

" 4Ultaml sector analysis (biblol.h reference 39).
The figures are somewhat high for various reasons, e.g., the assump
tion is made that all production will be sold on the mrket whereas
 
part obviously will be consumed on Ghe farm. 
Further, to the extent

goods marketed substitute for impJrts rather than represent gains in
 
domestic consumption or exports, the income 
 lost in the distribution
 
of imports would have to be deducted to determine net income gain.

Accordingly, the figtures in this column should not 
be compared direct
ly with those in the columns to the left. They do serve to indicate 
rough orders of mgnitude. 

These figures give us about the same ranking according to attrac
tiveness of investment as did our return on investment figures shown 
above. Again we assume ideal conditions, and under such conditions credit 
to 8mll farmers offers far and away the greatest opportunity to increase 
incomes. Irrigation looks fairly attractive only on a small-scale local 
basis; since this type of irrigation development requires essentially 
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loans for irrigation to individual mall fa ers, in effect it aupprts 

the came for credit. 

From the standpoint of nutritional policy, what is important is 

not only the amounts of income generated but whether the incomes are 

generated to la or high income households. In this respect, it can 

be essImed that farm wages -will minly go to law income households. 

With respect to farmer profit, however, it will have a much greater pro

pensity.to go to low income households in a sm farmer credit program 

than in an irrigation project, unless the irrigation project is so struc

tured an to benefit only ma farmers. Of indirect non-agricultural 

incme generated by agricultural output, probabl3y about a third goes to 

lover income (target group) households. It should Ike no difference 

whether the output in generated through credit or irrigation programs. 

b. 	 How do credit and irrigation compare as means of expanding 
the demstic food supply? 

With respect to increases in the food supply, again under ideal 

conditions, the folowing results might be expected: 

Increased Annual Food Pro- 1 
Type of Investment duction per $1 of Investment1 

Credit for Onal Farmers: 
Average annual crop $ 1.22 
Most favorable annual crop 2.33 
Beef cattle .27 
Milk .53 
Cocoa . 

Irrigation:
 
Average project .13 
Most favorable project .19 
8mll scale local irrigation works .39 

'We ignore the fact that a certain proportion of production 
under credit and irrigation programs would be for non-food 
products. It would be about the same in each case. 
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By this criterion we come out again just about the same way as 
previously. Credit appears to offer vastly more, although samll-scale 
low-cost irrigation projects are in the running. 

c. How do credit and irrigation compare as means of improving 

the nutritional quality of the domaetic food supply? 

With respect to quality of increase in food supply, most proposed 

irrigation pro.lects are Ieavily weighted toward expansion of production 

of sugar cane, bananas, and rice. The irrigation projects would, there
fore, largely serve export markets; this includes rice, for which pro

duction would be expanded far beyond domestic requirements. There are, 
however, a few proposed irrigation projects offering production of a 

variety of foods largely for limited domestic consumption. 

Enpansion of credit to small farmers, while it would involve all 
kinds of products, would be more directly related to the domestic food 
supply inasmuch as m1 farmers are more heavily concentrated in such 

productionb A credit program, of course, could also be shaped toward 

emphasis on the production of foodstuffs generally or of particular 

kinds. 

In both irrigation and credit programs, the Government would have 

opportunities to intervene in upgrading the nutritional value of foods 
produced on farms, e.g., through encouragement of use of more nutritional 

seed varieties. The credit program obviously, however, provides greater 
scope and flexibility for making this type of intervention. Even with 
respect to irrigation projects, the chief intervention would presumably 
be through the credit component of the project-that is, by providing 

credit to the farmer to utilize the seed or take whatever other action
 

was desired. 

Conclusion
 

The calculations we have made, of course, lack refinement. We are
 
not in a position to compare concrete, fully delineated programs. Rather, 
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sent in irrigation or credit appears to offer the greatest nutritional 

opportunities. As can be expected under such circumstances, our data 

base is not as ample as we would like it. Nonetheless, our analysis 

appears to have established the following strong presumptions: 

1. That the return on investment that can be expected from credit: 

programs to small farmers in likely to be considerably superior to the 

return on irrigation projects. 

2. That funds invested in a credit program are likely to contribute 

to nutrition through greater increments to incomes of low income families, 

both farm and non-farm, than funds invested in irrigation. 

3. That a credit program is likely to have considerably greater 

benefits than irrigation projects in expanding the domestic supply quan

titatively. 

4. That a credit program provides better opportunities than irri

gation projects to improve the nutritional mix of the domestic food 

supply. 

5. That mall-scale irrigation works using local waters appear 

to offer the best opportunities for investment in irrigation; loans for 

such purposes can be incorporated in a small farmer credit program. 

6. With respect to protein foods, credit for production of vege

table proteins (e.g., peanuts, sesame, beans) and milk, provided distri. 

bution improves, offers considerable advantages in promotion of nutrition 

over credit to expand beef production. 

In general, it may be concluded that economic and nutritional con

clusions are in accord as to the relative advantages of the various forms 

of investment considered. Two possible divergences can be noted: first,
 

the production of beef is far more sound in economic terms than as a con

tribution to nutrition. Second, economic opportunities to expand exports
 

of certain products might well increase the economist's desire to opt for
 

particular irrigation projects that would permit heavy expansion of pro

duction of such products; however, the current outlooks for expande 
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,u yzuauu~r ano ouann are niot so brigflt as to mald 
this probable in the imediate future. 

These conclusions compare only two forms of investment in the 

agricultural sector-irrigation and credit. Expansion of the study 
might well indicate other investments that would be equal or superior. 
Investments in agricultural reform and mrketing would likely be strong 

contenders. 
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aj.zernazve progmas; secomliy, suggeszzons ror rurtiter -investigation; 
jand thirdy, recommodations for action in Euador. wese two voum 
are not intended to be taken as the final vord in nutrition planning or 
in analysis of Emuador. ndeeds, this study represents only a beginin 
of formalating a realistic approach to nutrition planning. Like planoi" 

and analysis In other fields, we can expect ntritlon planning to. change 
and evolve an It is undertaken in a wide variety of settings. 

A. ?IMEN OF ANALYS 

The ntrition planner Is faced with an Imense task. FIrst., he 
mst convince decision makers that his country has a nutrition problem 
that Is soluble. at least in part, through lvestents and that In 
ment of the nutr tonal status of the at-risk population Is of consequence 

in national 'development. Second, the planner must be able to argue per

susively for specific courses of action that vill ameloxte the ntri
tion problem .Thirdly, he =at. monitor and evaluate program which claim 
Mtritional benefits although the effects m not be apparent for many 
years. The planner's job s c plicated by Inadequate information on 
which to base reccnndations and by unproved, but apparently logima 

inks between coditions in the mtrition system and the utritional 

result. 

Inadequate data on which to base a dianosis or recamind courses 
of action plague national nutrition planners. These data gaps are most 
observable in the consumer sub-system. In Volume 3r of this study we 
have used Informtion pleced together from several sources to construct 
a reasonable picture of food habits, taboos,. and nutritional, status in 
Ecuador. This estiate is sufficient for the first stages of plamig. 

However, as planning becomes more detailed and the feasibility study 
stage Is approachead, better data are needed. Since many proposed actions 
will affect only one region of the coun' r, limited-scope consumer surveys 
can be conducted. This avoidance of a costly national consiner survey 

wil also assure that valid regional differences are not subsumed in 
national averages. 
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Rthered, from farmers during a suevie credit program py provide 
valuable Insights Into production costs of nutrients the sal fairr 
as cmsinsmr, and the nutria status of iLl fam families. A ujor 

task of the planner Is to determine his data needs and Identify ongoing 
progrm that my sply these data. 

Volume 3 contains several axn's of analyses of the nutritiona 
Impact of different progams. As a method of comparing the nutritional 
Impact of these programs, ve have estIted the cost of delivering 

100 calories and one gram of net utilizable protein (PEU) to the target 
group. By using this comn denominator, we can begin comparison. The 
pulse production Intervention describes the cost of dl n nutrients 
to the target group through Increased been by mll farmars. 
By *alculating both the costs of an additonwl 100 calorles and one grm 
protein and the costs of achieving a specific overall gpol (metric tons 
of nm production), we are prepared to compa'e the costs and benefits of 
this Intervention with progrme wich attempt to achieve smiller goals 
(delverin nutrients to the taret group). For eale, an Ecuadorian 

analyst might compare Increased pulse production to Increased corn pro
duction, using the unit costs of delivered nutrients as the basis of 
comparison. 

No single Intervention will solve the nutrition problems of Ecuador 

or even of a specific target group. Although ve have not gathared da~a 

to support this hypothesiLs, ve strongly msuect that diseconmies of scale 
will occur as more and more members of the .targetgroup are involved In 
any one program. For exsmple, we have postulated In the donated food 

prog=m that program efficiency can be increased by expenditures for re

cipient screening and for nutrition education. Mhis my lower the cost 
of delivering nutrients to the target group Initially, but costs will 
probably increase as more difficult regidna are penetrated and more in

transigent families recruited Into the program. Likewise, costs of 
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have to be e In other parts of the nutrition system. r example#, In 

the pulse production Intervention, ve have assumd that there vill be no 

additional costs for erkmating because the present mtating syste Is 

adequate to handle the proposed Increase. However, should production 

achieve higher levels, then other Investments vil be necessary. 

In spite of Imperfections In the approach, we believe that analysts 

can begin to make ceparisons on the basis of cost-of-delivery data. At 

the least, these data viii yield ranges of magnltude-boudaries-above 

which costs cannot rise without becomin grossly Inefficient. 

However, In order to mlae even these estimtes, the analyst mst 

nave access to data generated In pilot projects ad from ongoing programs. 

This Information can be obtained through studies initiated by the nutri

tion planner or by his scrutiny of existing records of progrm cost. and 

outComes. 

Cost, of deltver dasta is crucial in the ntrition planner' s two 

principal analytical activities: (1) initiating proposals of the most 
efficient nutrition projects; and (2)assessing the nutritional Impact 

of projects without specific nutritional objectives, but which could be 

modified to affect the nutritional status of the target population. 

These data p:ovide a coon denoinator necessary for coparlng alterna

tive investments, for estlmating the level beyond which fufter Invest

ment should not be made., and for describing probable nutritional results 

gained when non-nutritional pro are modified. 

B. SGGT'OIUS MR ADDITIONAL U A N 

These volumes have highlighted a number of topics which require 

further research and study. While there vii be sm variation among 

countries, generally ve have found. Information lacking in these areas: 
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n ,.oamcu. or vSMnI rooss tflr l roa, astribution 

unters or in th camaroal nret at submidized pVices, yet 

the Wobable effect of this policy on length of breast-feeding 

has not been stuied.. In additio, tha distribution of CN 

(cozn-soma-mil) or WO (wheat-soy., blend) through maternal 
child health centers my also have a detrimental effect on 
breast feeding. 

public Smaith nterventions. s alternativs policies coan
sidered In. this Volum have treated only propgzm that vould 
Increase food Intake. Hmvr, there is a groing body of 

research that suggests that febrile diseases Ad Intestinal 

pmsites require ntrients far In mess of norml dmands. 

Zn countries bere spidemics aed parsitosis are camno, the 

gans realised by programs to Increase Intak my be offset 

by disease-duAced losses. Little research hs been dwe on 

the nutrition li'qoffs of innoculation campaigns, Improved 

vater supply, or Installation of sanitary severs. MTe need 

for thesN prom Is already yel accepted by national deci

sion akers and International assistance acies based n 

other health requirements. utrition, planners ougt to In

,estitte the extent to vhich expanded or rirectedP blic 

health projects could better sene nutrition goals. 

Alternatives to Donated foods. Donated foodp such as that 

provided under Title I of Public Law i80, Is often considered 
free by recipient countries. However, the surpluses that 

made this prop possible are A4miishi. PElcip eat countries 

my have to search for localy produced alternatives or pur
ohase c adities on the vorld market If food distribution 

props are to continue. The costs of these alternatives 

shwuA be expred In most countries. 



W~nel'ts Or God Natrition. A quDi~~statement Of benfits, 
expressed in terms appreciated by development plannersp vould 

greatly assist nutrition advocates. Relatively little work 
ban been done in this area; program rationale has usually been 

its hisnitarJan appeal. 

Understanding the Small Armer as Producer and Conmr. Mhe 
lack of Infozution about this population group has ben mn
tioned elsmhere in this study. It deserves reemphasiing. 

In mot countries the small farmr produces the bulk of the 
national food supply and his family cprises a large portico, 

of the targt group; yet little Is knnm about his otiutions, 

habits, and capacities. 

Phyiologic Intake Limits. A topic of research that will 
benefit both clinicians and planners Is the physiologic.l 
Limits of different foods for both Infants and adults. As 

least-cost diet calculations are applied to hinn rations 

this factor becomes an Important constraint, yet little is 

known about this subject. 

C. SMGUTMOS R EMDOR 
fhts study has not provided mimy answers for Uouador, although we 

believe a basis has been established, through this study ard by the efforts 

of Euadorian officials working separately, to recamend pilot program 
investments in several areas. In addition, some broad boundaries of 

acceptable costs have been established. 

Production of pulses by a relatively Limited nmber of snll to 

indium famers stimulated by a credit program appears to offer one partal 
solution. Sine crop-specifl credit for s ll farmers in unca and 

because there is general skepticism about the feasibility of bean produc

tion without more research Into disease and pest resistant strains, the 
program should begin on, a limited basis. Costs should be monitored care

fully to determine variations from the production model described in this 
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vo2im. In addition, the vholeaUle mrket ad cansm.er response to 

increae. supply coul be asssed.. 

Credit for cmii1 farmrs, rwpz'dlec of the crop# appeas to Offer 

excellent cash returns that vin be converted. In pat to food purchases. 

There Is a lamp. sector of the population that cannot affordI addii
tional ezeuitu'ec for food and vill rmmin malnourished. Flood distril

bution programs can play a role in the amsliorationof their Vroblis. 

However, the prplmnara ttl ineffcent, i.e., Individuals 

receive donated food -vho ae not m.3orced.. Additional progrm expen

diturem to inarese efficlenny at the itibtn center level have been 

mde in few instances. Our estIamtec of costs and inefficiencies Iicate 

that uMer certain circumstancex a modified oou.d yield additional 

benefits at relatlve1y 1o cost. Progrms now undrw to Incree effi

ciency chould be carefully onitored. The results of these evaluations 

vou2 bepeLt food distribution program In other countries as well as 

Ecuador. 

Fortification of processed grains does not appear to be a feasible 

alternative. Wheat is consmed by fev target group Inividuals and then 

in =mii quantities. Nilling for other grain In Ily decentrlized., 

midyg quality control difficult. The developent of a wasn'g fool is 

not suggested unless conclusive evidence denstrates a reduction In 

breast feeding duration. 

The Increased milk production resulting frm a loan vill not benefit 

directly the low-lcm*population unless additional e n res are 

ze. Price subsidization of son milk supplies Is one approach that 

appears to offer attractive returns. The diMculties of administering 

a subsidization program were not fully considered in our analyis, but 

may prove to be one of Its meor constraints. 
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