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PREFACE
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the Office of Nutrition, Technical Assistance Bureau, Agency
for International Development. Field work to obtain the
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and tested during the period from August to October, with
writing of the report taking place in November and early
December.
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of Nutrition, under whose aegis the project came about; to
Dr. Richard E. Suttor of the Economics and Sector Planning
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for his advice and counsel; to Robert Bartram of the Bureau of
the Census, whose staff provided the Guatemala farm production
data used in the study; and to the following persons who aided
our efforts in the field:
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A. Introduction

The purpose of this study is to investigate and evaluate

methods for analyzing the economlc factors whlch 1nf1uence

EET}IY food consumption. For urban workers, and more generally
those wﬁ;.éaiﬂot produce food, these factors are fairly straight-
forward—-household,income and food prices. For rural families,
especially prlvate §m3}1 farm operators, the picture is not so
clear. These families earn their 11ve1ihq9d by production and
sales of foods and other agricultural produéts.m_Food consump-
tion and household income are both functiops of fgod prices.
But costs and availabilities of factors of production (land,
labor and capital), technology and production opportunities_are
also important in small farmer decision making.

- In this study tyg_lipegr programming models have been de-
veloped: one to analyze urban household food consumption; and
another to analyze the relationships between production and con-

sumption decisions for rural households. The urban model has

been tested in four countries (Bolivia, Colombia, the Dominican

P —— o

Republic, and Guatemala), and the rural model in one country
(Guatemala). The urban models were formulated so as to facili-
tate comparisons with survey data on average food consumption at
various income and food budget levels. The comparisons show a

high degree of correspondence between the results given by the

model and ;he observed consumption of calories and_proteins

————

within various income groups. Less success has been achieved

in valxdatlng the farm model due to significant gaps in availa-

ble data, but useful insights were possible, and a program of

refinements and further testing is suggested.


http:consumpt.on

The objective of the study is to design more adequate

means of predlctlng the impact of _changes in economic varlables

————— ., .. —

on the consumption pattern and nutrient intake of representatlve
\—--—-— - ———

urban and farm households. The models studied offer the nutri-

tion planner a means of evaluating the probable effects of a
wide range of income, price and farm policies on the food intake

pattern of target households.



B. Methodology

The two models dealt with in this study have been developed

to offer an alternative to statistical models. The linear pro-

gramming model incorporates pertinent economic variables in an

optimization framework in order to make ngpative ;athgr than
éositive prediction of household food consumption behavior. In
other words, the models presented here use data on decision var-
iables (food prices, food budgets, etc.) to determine the best
food consumption pattern to satisfy a given objective or deci-
sion criterion; whereas, statistical models can predict the food
consumption pattern of households based only on the_ average past
behavior of a group of similar households.

The Egyantage of the linear programming model is that it is

much more flexible and can be more easily adapted to qhanging

Brma wa—ea vemn

economic conditions (for example, inflation). 1In contrast,

adaptation of statistical models to such a changing economic

environment requires an expensive and time consuming series of

longitudinal sample surveys.

—

For urban households, food decisions can be attributed to

- —

food prices and income (or food budget). The principal behavioral

assumption made concerning family food consumption decisions

—

is that the objective of the household is to follow a diet

e e e

— a——— - ——

E@iph is as close, in physical quantity terms, to their "ideal"



diet as possible. The ideal diet chosen for the model is not

- o r——

a diet which migh;,be'éﬁggested by a nutritionist, but rather

the ac;qq}"é%érage diet shown in food consumption surveys to

——

be eaten by families who are able to purchase a diet_adequate

in all essential nut:ients.

For the farm household, it is not so easy to separate food
qon§umption behavior from other aspects of economic life. Since
the household produces food or some other agricultural product
to support itself, Qecisions must be_madg_nq? og}xﬂggggg:ging
what food will be consumed, but also whether it should be grown

on the farm or purchased with the proceeds from the sale of

- - —— -

some other product. Inherent in this latter decision are a num=

— . -

ber of other decision variables such as: the cost of labor and
inputs; yields; output prices; etc., for all alternative uses
of land. For purposes of this research, it was assumed that the

farm household's objective is to maximize profits from farm oper-

e = e T ST

ations, subject to technical and consumption constraints.

o e st —te b . v —

The two formulations represent a significant departure from

the traditional 1ine§§>programming approache;_tqnanalyzing food

o - o — -

consumption pghavior. The oldest and probably most commonly

used linear programming mgdel for stq?gipq_fgod consumption is

. - —————

the "least const diet mggel".l/ This model determines the com-

——— - it e ¢ ——

bination of food quantities which prcvides s;gted quantities of

1/ _Stigler, G.J., "The Cost of Subsistence” Journal of Farm Econ- )k
nomics 25, p 303, 1945; or Smith, V.E., "Electronic Computation

of Human Diets." East Lansing: Bureau of Business and Economic
Research, Michigan State University, 1963.




given nutrients for the lowest cost. Although the model does
incorporate food prices, the system of nutritional constraints
and the objective function utilized (selection of the least

costly foods that satisfy nutrient requlrements) cannot log-

ically be assumed to represent qugel househol@_hehey;or.
Therefore the analytical uses of the method have been few and
most appllcatlons have been used for studying anlmal nutrition
problems, specifically those encountered in the preparatlon of
least cost animal feed mixes.

With respect to farm households, there have been several
attempts to analyze farm food consumption together with farm
production using simultaneous eqguation statistical modele,l/
but programming models have seldom been used. Even when pro-
gramming models are used the tendency has been to account fqr
consumption needs through the use of-produc;ieh "flexibility
constraints". 2/ This precludesexamination of the relationships
between decisions concerning production versus those concernlng

purchase of foods. Of all recent small farm studies reviewed,

only two account for the "produce or purchase" decision. 1In

the first such study, Schulter and Mount3/ requlre that certaln

amounts of staple goods be provided by proiuction or purchase;

- - - ———

1/ See for example Tendulkar, S.D., "Econometric Study of Monthly
Consumption Expenditure in Rural Ultar Pradish," American Journal
of Agricultural Economics 51:1, 1969, or Desai, B.M., "Relation-
ship of Consumption and Iroduction in Changing Agriculture"
Ithaca, New York: Department of Agricultural Ecocnomics, Cornell
University, 1975.

2/ Singh, 1.J., "Recursive Programming Models of Agricultural
?g;ilopment.“ In American Journal of Agricultural Economics 53:2

2/Schulter:, M.G. and Mount, T.D., "Management Objectives of the
Peasant Farmer," Ithica, New York: Department of Agricultural
Economics, Cornell University, 1974.



however, these s;qple goods are not meant to represent a full

o e e e — b

diet. The other study is an application of essentially the

same linear programming methodology explored in this report,

to data gathered in the Dominican Republic.l/

cant data problems, the latter study was able

pDespite signifi-

to show that an

ang}ys@gﬂyhiqh included endogenous treatment of both consump-

tion and production was a better predictor of

-—r—— =

farm behavior

than an analysis which considered production variables alone.

In the remainder of this section the mathematical formula-

tions cf both urban and rural (farm) models will be presented.

The Urban Model

The following Qgggmptions are embodied in the model:

1. The household attempts to.§3Ei§fy_Ets desire to consume

an "ideal" diet, interpreted in terms of quantities bl, b ...b
n

of n foods.

2'

2. The diet acggqlly_ggpsumed will differ as little as

——

possible, in physical quantity terms, from the ideal diet.

The mathematical formulation of the model is as follows:

Minimize ji; IXi - bj , subject to
=

Z pix; <8
1=

bi = amount of food i in ideal diet;

xi = amount of food i in diet actually selected;
Pi = price per unit quantity of food i;

B = household food budget.

Y/ Andrews, M.S. "An Analysis of Small Holder
Dominican Republic,” Journal of Northeastern

Objectives in the
Agricultural

Fconomics Council 4:2, 1975.




This mathematical programming problem can be transformed into a
linear programl/, which can be solved using standard computa-
tional techniques. A schematic diagram of the matrix for a

transformed urban model is shown in Figure B.l.

—— e = _— e e s

The transformed model is solved at different budget levels
by parametric programming techniques, resulting in one solution

for each budget level.

The Farm Model

The farm model is subject to the following assumptions.
1. The farm household faces a set of.n land use possibili-

ties (Li,i =1 2, ..., n). The output of staple food crop Qi

can be distributed on a monthly basis among sales Vi' storage
Di' and home consumption Ei' The output of cash crops can be

§old in the month of harvest.

2. The farm household possesses a fixed amount of land L,
family labor FL, cash assets Ao' and stored food Si at the begin-

ning of the period. Available credit from insitutional sources
- - -, -

(BB) is limited and an annual interest rate (El) is charged.

Available informal credit from family or friends (BF) is limited

on a monthly basis and a monthly interest rate (rz) is charged.

Assets accumulate on a monthly basis and monthly interest (r3)

is earned. Output (Si) suffers losses at a rate of two percent
S , R o

——— et em o e rem——— ———— e -

per month, and must be replenished at the end of the twelve

- ————

month period. Hired labo;_jgy)wig,availagig_in indefinite amounts

- - — ase 1

at a set daily wage.

—— .

C —————

%/ Shanno, David F. and Roman L. Weil, "Linear Programming Models
thhlAbsolute Value Functionals, Operations Research 19:1, 1971,
PP. 120-124.



3. The farm household will best serve its goals by first

consuming an adequate diet, and then maximizing expected returns

o a—

from farming operations. This is expressed mathematically as

follows:

m w

Maximize X = - - PiV'it - ciLi - rib - rzbft + r3a;) - g- Ei gjkjt

n w

Subject to iZl(uikEit +Z qjkhjt _l_th
= 3=
where Pi = price of crop i;
Vit = quantity of crop i sold in month t;
Ci = costs per hectare for land use i;
Li = amount of land dedicated to crop i;
r, = rate of interest on institutional borrowing;

b = annual capital borrowed from institutions;
r. = rate of interest on informal borrowing;

bf, = capital borrowed informally in month t;

Iy = rate of interest which can be earned by saving
institutionally or lending assets informally;
Dit = amount of food i stored in month t;
a, = available cash assets in month t;
Gj = price of purchased food j;
Uik = content of nutrient k in consumed food i,
Eit = quantity of crop i eaten by household in month t;
qjk = content of nutrient K in purchased food j;
h.. = quantity of food j purchased for consumption in
it month t:
th = requirement of nutrient k needed by entire house-

hold in month t.
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FIGURE B.1l.

CODE
CALO - Calories
PRO - Protein
CALC - Calcium
IRON - Iron
VITA - Vitamin A
TIAM = Thiamin
RIBO - Riboflavin
NIAC * = Niacin
VITC - Vitamin C
'RICE - Rice
PASTA - Pasta
BEANS - Beans
Yuca - Cassava
BEEF - Beef
CHIC - Chicken
PORK - Pork
SAUG - Sausage
EGGS - Eggs
MILK - Milk
SUGR - Sugar
OIL - OIL
PLN - Plantain
BRD - Bread
BUDGET - Budget
OBJF - Objective Function



11l

C. Data

In this section the general data requirements for both
models will be reviewed and the specific data sources used dis-
cussed. Mention will be made of operations which had to be
performed on the data to make it appropriate for the model's
format. It is beyond the sccpe of thls study, however, to judge

RO,

the statlstlcal va11d1ty of the data. The two types of models

———— ——— s e e
e B

will be presented sequentlally.

The Urban Model

The data needed to formulate the urban model can be grouped
into three categories: food prices; nutrient content; and average
food consumption patterns of different income_ groups. 1In most
countrles retall food prlces are collected perlodlcally in urban

areas by the government agency responsible for preparing cost of

living indexes or by a food market;ng.agency. Detailed, disag-

gregate data may not be regularly published, but usually exists

in government files. Nutrient content data is often prepared for

local foods by natlonal research 1nst1tutlons. If it is not

JRp—, c e—

available, estimates from a regional institute such as INCAP [1],

the U.N. Food and Agriculture Organization (FAO) [Z]; or the
U.S. Department of Agriculture (USDA) {3} can be used. Perhaps

the most difficult data to locate is average food consumptlon

—— e e ®

by income groups. Although any country whlch publlshes a cost
of living_index has at some time (usually the base year of _the

1ndex) undertaken an 1ncome and expendlture survey, the food

- o —————— — et e e e ——

expenditure results are seldom published in detail and even more

e e ————

rarely are the quantities consumed published. In addition to

——— e e+ P
4 o — —
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these surveys, food consumption and income data are frequently
collected in connection with regional marketing or income dis-
tribution studies. 1In any case, surveys to collect food
expenditure data are complicated and results are subject to
controversy.

In the following paragraphs the three types of data inputs
needed to formulate the urban models will be discussed by
country.

Bolivia. 1In Bolivia a series of income and expenditure
surveys have been carried out during the last decade in regional
cities and rural areas as well as in the capital city, La Paz.
However, the only urban setting in which all three types of data
were available was La Paz. The survey data used was collected
in 1967 by the Ministry of Finance with technical support from
Michigan State University [4]. The survey consisted of two
rounds of 650 and 92 households, the second round concentrating
on high income families. The data from the survey were published
in their most detailed form in a recent report by Le Baron which
contains tabulations of fcod expenditures for twelve income
groups and over thirty foods or food groups [5].

Food price data for La Paz is collected regularly by the
National Statistics Institute (INE); however, prices for 1967,
the year of the survey, were not available in published form.
Unpublished figures were obtained from the Institute files.
These price data were supplemented by data from the Division
of Nutrition [6]. From these sources prices for fifteen pro-

ducts were still unavailable. Spot checks of La Paz markets
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were made with the assistance of USAID personnel in order to
determine the current relative prices of the reamining pro-
ducts, and 1967 prices were estimated on that basis.

Detailed nutrient content data for native Bolivian foods
has been published by the Division of Nutrition [7]). The INCAP
"food composition tables [8] were consulted for foods not con-
‘tained in the Bolivian tables.

In order to formulate the models significant transformations
of the data were necessary. First of all, the expenditure data
had to be transformed to give quantities consumed. Since the
expenditure data were grouped it was necessary to develop a
weighting scheme through which to compute weighted average prices
of food groups and weighted nutrient contents. Table C.l1 illus-
trates the final scheme. The weights were based on the observed
consumption of food products in two dietary surveys in the
La Paz area: the Bolivia Nutrition Survey of 1962 [9] and a
Division of Nutrition survey of two low-income neighborhoods in
1966 [10]. Once weighted prices were obtained, the quantity
data of Table C.2 were estimated from the expenditure data tab-
ulated by Le Baron.

Nutrient content of the foods and food groups in Table C.3
were calculated by adjusting published coefficients (for 100
grams of edible weight) to account for inedible portions of pur-
chased foods (e.g. shells, bones, peels, etc.). The adjusted
coefficients were weighted usiﬂgAthévécheme of Table C.1l.

Finally, the average calorie and protein consumption of

each income group, Table C.4, were estimated by multiplying
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quantities in Table C.2 by calorie and protein coefficients of

Table C.3. The calculated per capita daily intakes of calories
and proteins were higher than expected. Le Baron has noted as

well that the expenditure estimates do not seem totally plausi-
ble when compared to other Bolivian data [5].

The diet of the group whose income was in the range B$23,000~
28,500 was chosen as the target diet for the Bolivian urban model
(Table C.5) and its cost computed.

Colombia. Food consumption data by income groups for the
capital, Bogota, and several regional cities were available.
Cali, the urban center for the Cauca Valley, was chosen for the
study and two sources of data ware found. 1In February 1969 two
rounds of an income and expenditure survey were carried out as
part of a Colombian marketing project with the participation of
Michigan State University [1l]. Near the end of the following
year the Colombian National Administrative Statistical Depart-
ment (DANE) conducted a similar survey to modify the regional
cost of living index in several regional cities including
Cali [12]. Both surveys were tabulated only by food expcnditures.
Though the 1969 data [11] had been carefully edited in conjunc-
tion with a CIAT (International Center for Tropical Agriculture)
research project [13], it was found to be less desirable for
this study since it was tabulated in an aggregate form, with only
twenty food groups and five income groups available. On the
other hand, unpublished tabulations from the DANE Study were
available for all foods surveyed and for 22 income groups. Data
from the DANE Survey were thus summarized for fifty-seven foods

and seven income groups for use here.
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Since the DANE data was tabulated by individual foods and
not by food groups, no weighting scheme was needed. Though
price data for Cali is collected by DANE, not all fifty-seven
products are covered. The missing prices were estimated by
wholesale prices obtained from the Universidad del Valle. The
resulting guantities are jllustrated in Table C.6.

Nutrient content coefficients were adjusted to take account
of inedible portions* and were taken almost entirely from the
National Nutrition Institute's food composition tables [14].

The resulting figures are given in Table C.7.

The estimations of calorie and protein intake in Table C.8
came directly from the two former tables. The target diet was
taken to be the diet eaten by the 10,000-14,000 peso per year
income group and is presented in Table C.9.

Guatemala. Data on income and food consumption were scar-
cest in Guatemala. Though there was a fairly extensive survey
done in Guatemala City and regional urban centers [15), the data
were poorly tabulated. The survey in 1969 was stratified by
municipal zone, district and section, and 2100 families in the
capital were surveyed.

All data published on food expenditures were aggregatecl into
one of fifteen food groups, and tabulated for ten income groups.
Only eleven food groups could be used in the study due to the
absence of complementary price and/or nutrient content data.

A full weighting scheme was developed on the basis of cost of

living weights [16] and is presented in Table C.10.

*Coefficients for rice, oats, corn, pasta, dried peas, beans,
leqt;ls. coffee, and chocolate are referred to in their prepared
weights.
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Price data came from unpublished figures on file at the
Directorate General of Statistics (DGE) and unpublished data
collected by SIECA (Secretariat for the Economic Integration
of Central America) [17). Prices for forty-three foods were
weighted to obtain averages for the eleven categories. The
quantities estimated are given in Table C.1l. Nutrient content
of the forty-three foods were weighted according to the same
scheme and adjusted for inedible portions to produce the data of
Table C.12.

Calorie and protein averages by income group were computed
as shown in Table C.13 and the target diet was taken to be that
diet eaten by the income group earning between Q$6,000 and
0$8,000, as illustrated in Table C.14.

Dominican Republic. This is the only country for which data

on average quantity of food consumed by income group is availa-
ble. The survey providing this data was carried out by the Cen-
tral Bank of the Dominican Republic in 1969, to update the cost
of living index. The original data records were obtained and a
subsample of the data summarized and tabulated. The data was
tabulated for five non-contigucus income groups and fourteen
individual foods.

Prices for all fourteen foods were available from the
Central Bank for the year 1969 and were used to estimate the
quantities consumed as shown in Table C.15.

Nutrient content was taken from the INCAP food composition
tables, adjusted for inedible portions (Table C.16) and used to

estimate average calories and proteins consumed by income
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groups (Table C.17). And finally, the target diet was taken
to be that eaten by the $50-99 peso per month income group as

shown in Table C.18.
The Farm Model

In comparison with the urban models, data for the farm

models are significantly more difficult to obtain. In general

the types of data needed include: average costs of production
and labor requirements for all land use possiblities by month;
cropping calendar and crop rotations; producer prices for farm

products; retail prices of foods; nutrient content of home pro-
duced foods; average family size and composition; and hired labor
wage rates. Also useful are descriptive data on regional geog-
raphy; average size of land holdings; patterns of family labor
input; implements; machinery and draft animals at disposal of
average farmer; availability and use of irrigation; average use
and sources of credit; patterns of storage and food consumption.

The source used for this application was the Guatemala
Small Farm Survey carried out in 1974 with cooperation from AID
(Latin Pmerica Bureau, Sector Analysis Division) [19]. The
sample was designed to include 800 farms using government credit
paired with 800 farms which did not use the loans. The paired
farms were sampled by sub-region and comprehensive interviews
were carried out to determine socio-economic data, costs of pro-
duction, financial and other data.

For this application data collected from the western
altiplano were used. Since small farmers are the group facing
the greatest nutritional risk, the sample was further limited

to those households cultivating less than three hectares of land.



18

These restrictinns limited the sample to 209 farms (101 credit
users and 108 non-credit users). Special tabulations of socio-
economic data (see Table C.19) were made for the sub-sample.

In order to calculate costs of production the 209 ques-
tionaires were tabulated by crop (specifically wheat, corn,
beans, garlic and potatoes), by improved and traditional tech-
nologies. This data included estimates of average input costs,
machinery costs, animal days and costs, paid and unpaid labor
days, wages, marketing and transport costs, credit, yields,
revenues, and uses of production. The estimates were then
adapted to a format appropriate for inclusion in the farm model
as illustrated in Tables C.20 through C.25. Costs of production
were not tabulated by improved or traditional technologies since
the original survey data showed that dual technologies were not
common except for corn and beans. Other sources on Guatemalan
agriculture indicate that under traditional cultivation of corn
and beans, the two crops are interplanted (20]. Therefore, the
improved technology patterns for the two crops were tabulated
separately (Tables C.20 and C.21) from the traditional technolo-
gies as represented by interplanting (Table C.25). For the other
three crops, the predominate technology for wheat and garlic was
traditional; for potatoes, improved. The uses of production for
the five crops are presented in Table C.26.

Two other tabulations of the survey data were made to esti-
mate a cropping calendar and credit limits. To estimate the
cropping calendar, frequency counts of the month in which prepa-
ration for weeding, seeding, fertilization, cultivation and

harvesting occurred were made for each crop, The resulting



figures were summarized as shown in Table C.27. To estimate

credit limits survey data on loans from four sources were

tabulated as shown in Table C.28.

Finally, the data on retail food prices were taken from
unpublished information on file with the Directorate General
of Statistics (DGE) for the year 1974. These data were
weighted using the weights observed in the cost of living in-
dex for the western altiplano [16]. Nutrient content data came
from the INCAP tables for Central America and Panama [22].

Table C.29 presents this data.
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TABLE C.1 22
BOLIVIA
WEIGHTINGS USED TO COMPUTE PRICE AND NUTRIENT CONTENT COEFFICIENTS

Food Item Weighting Food Item Weighting
Wheat Products 1.00 Fresh Vegetables 1.00
Bread .60 Cabbage .04
Wheat (grains) .05 Carrots .18
(flour) .01 Lettuce .03
Pasta .34 Onions .18
Oca .39
Corn Products 1.00 Peppers (fresh) . 005
Dried Corn (white) .22 Sweet Potatoes .005
(yellow) Jul Tomato .06
Cornmeal .3k Turnip .03
Zapallo .02
Other Cereals 1.00 Beans (green) .01
Barley 1.00 Peas .05
Beef 1.00 Potatoes and Derivatives 1.00
Beef (with bone) .13 Potatoes .85
(without bone) .84 Chufio .13
(dried) .03 Papaliza .02
Lamb 1.00 Legumes 1.00
! Lamb (leg) .85 Fava Beans .98
(heart) .01 Lentils .01
(head) .1k Peanuts .01
Other Red Meats 1.00 Other Fresh Fru.ts 1.00
Goat .91 Peach .28
Llama .09 Tuna .12
Grapes .32
Canned Fish 1.00 Avocado .12
Sardines .70 Fig .0l
Salmon .30 Apple .12
Vegetable Fats 1.00 Citrus Fruits 1.00
Edible 0il 1.00 Lima .02
Lemon .05
Animal Fats 1.00 Orange .56
Butter .03 Tangerine .37
Lard .97
Canned Fruits 1.00
Milk and Cheese 1.00 Peaches with Juice 1.00
Cheese .32
Milk (whole) .57 Dried Fruits 1.00
(ary) .07 Dried Peaches 1.00
(evaporated) .0k
Canned Vegetables 1.00
Tomato Sauce 1.00



TABLE C.

2

PRICE OF COMMON FOODS ARD AVERAGE DAILY HOUSEHOLD CONSUMPTION BY INCOME CROUPS, LA PAZ, 1967

S AN “
INCOME GROUPS#* .
Estimated $6001- $8001-  $10001- $12001- $14001-  $16001- $18001- $20001- $23001- $28501- .
4 Item Price $6000 $8000 $1C000 $12000 $14000 $16000 $18000 $20000  $23000  $28500 $36000  $36000
Per Kilo (g) (g) (g) (e) (g) (g) (g) (g) (g) (g) (g) (g)

reals
iheat Products 2.32 886.4 1091.6 1hk1.6 1562.7 1490.2 1578.1 1822.1 1811.6 1820.3 1738.4 2034.9 2L30.1
lice .90 371.3 Lso.T 538.0 616.0 -~ 658.7 ° - 727.0 - ° 757.0 ‘668.8 755.7 598.3 801.7 922.3
“orn Products .33 1k1.6 18kL.7 175.9 177.4 309.6 373.0 kL2.3 621.9 296.4 296.4 725.5 11540 -
Jats .59 50.4 22.4 20.1 24.8 28.9 30.3 4o0.8 sh. k4 25.9 36.7 k9.7 78.2
uioos .35 92.9 222.7 19Lk.3 182.3 174.5 194.3 202.8 202.8 186.5 2h7.5 182.3 219.1
xer Cereals .59 - 14.9 24,1 2.1 9.9 12,1 35.4 43.3 31.2 17.0 7.1 Ls.k
)
leef 3.70 263.4 347.9 L28.9 510.0 5k8.6 621.3 602.8 678.5 680.5 662.9 818.9 1004.8
futton and Lamd 9.66 20.7 37.0 36.8 55.0 75.1 107.2 108.0 7.6 132.5 125.6 156.8 212.7
ork 10.32 - - L.k 9.9 8.7 22.3 17.7 11.4 30.4 16.3 Lk.8 103.8
Xher Red Meats 6.88 - .2 - - b - 2.1 - -— .8 - 35.5
oultry 12.38 11.2 13.3 10.6 21.6 36.5 27.2 56.7 35.7 37.8 91.6 157.0 307.3
rocessed Meats 10.66 L4 8.3 6.2 12.6 11.7 19.6 37.8 L8.5 .o 60.0 90.3 221.0 -
resh Fish 6.23 12.6 25.5 32.3 26.3 36.9 k1.5 66.0 23.2 67.L 61.2 78.0. 11k.b
anned Fish 11.32 .6 .8 1.5 3.5 3.3 6.9 18.8 11.2 1.7 11.h 25.6 106.5
s and Oils
'egetadble Fats 7.00 bi.2 sk.1 T2.4 85.7 ok.s 10k.9 123.1 130.8 133.3 145.5 166.5 199.8
\niral Fats 6.Ls 39.0 59.L 5T.1 63.3 86.4 10L.3 96.6 109.4 111.6 115.2 182.1 200.7
r and Eggs
£ES 13.00 L.3 11.3 147 23.h4 32.0 ko.1 39.0 51.5 sL.5 5T.5 105.3 150.2
(ilk and Cheese k.12 81.1 115.8 173.7 218.4 295.4 358.5 k22.3 L8T.2 sh1.6 606.4 10005.2 15LS.h
1its and Vegetadles .
'resh Vegetables 3.26 284 .4 Lk20.7 522.8 585.9 679.2 706.8 781.3 812.0 8kh. 4 1029.4 1163.5 1503.5
egunes .98 39.4 62.6 56.9 1h1.1 96.0 180.5 131.0 203.7 205.2 228.4 377.0 575.0
'itrus Fruits 3.55 22.9 4.3 51.5 53.1 68.8 118.3 116.7 179.5 1Lh.S 174.6 308.2 509.1
\ananas 2.00 66.4 84.3 124.3 159.3 210.7 205.7 200.0 201.4 206.4 2L0.0 277.1 358.6
ther Fresh Fruits 6.16 52.4 11.7 109.0 135.7 166.5 200.8 217.3 238.2 291.0 3L3.9 $35.3 T84.6
ried Fruits 10.80 2.0 .8 .1 1.2 .3 1.5 .9 6.2 4.9 11.0 8.3 25.5
anned Fruits 12.00 -— - .8 - 1.7 1.4 .1 L.} .8 6.5 16.2 n.1
anned Vegetables 2k.5h .1 .3 .3 .3 .3 2.3 1.8 .9 2.0 3.5 11.8 27.9
ers .
'otatoes and

Derivatives 2.88 397.3 shil.7 638.4 T21.2 T30.2 T64.9 T30.2 758.9 861.0 v16.0 979.2 1189.5

X4



TABLE C.2 - BOLIVIA (Continued)

INCOME GROUPS®

Estimated 6001- 8001~ 10001~ 12001-  $1L4001- $16001- 18001~ 20001~  $23001- $28501-
‘'cod Item Price $6000 8000 10000 12000 14000 $16000 $18000 20000 23000  $28500  $36000  $36000
Per Kilo (g) (g) (g) (g) () . (g) (g) (g) (g) (g) (g) (g)
ugar .
Sugar 2.10 289.1 3u1.5 k23,1 427.2 436.7 k8s.0 476.2 ks6.s5 479.6 k26.5 601.% 610.9
ther Foods .
Coffee .06 STL3.6 6461.5 7730.8 8487.2 9128.2 9692.3 10435.9 9102.6 10384.6 10717.9 11935.9 14256.%
Tea .08 1308.8 1955.9 5308.8 3000.0 3617.6 3205.9 4367.6 5661.8 5029.4 5617.6 T514.7 81LT.1 .
Soft Drinks 2.88 27.3 57.5 76.4 106.2 11z.6 187.5 178.1 177.6 206.3 293.2 332.8 611.6
ercentage of Sample NA 5.6 9.7 12.9 '10.6 10.5 7.9 1.2' 5.0 8.7 8.2 3.5 .5

ource: Unpublished data from 1967 Income and Expenditure Survey (Allen LeBaron, "Bolivian Basic Foods Production and Marketing," preiininlry

report t‘or(eon;rnct No. AID-511-95t, June 1976, Table IIT.4) and prices from the Kational Rutrition Division and the National Statistiecal

Jolivian pesos per year {11.88 pesos = $1 U.8., 1967)

'Price per Kilo of prepared veight (for rice, corn products.“oata. quinoa, legumes, coffee and tea)

ve



TABLE C.3
BOLIVIA

NUTRIERT CONTENT PER GRAM OF COMMON FOODS

(Adjusted for Inedible Portions)

Cal- Pro- Cal- Vita- Thia- Ribo- Nia- Vita-
Food Item ories tein cium Iron min A mine flavin cin min C
(g) (mg) (mg) (1U) (mg) (mg) (mg) (mg)
Cereals
Wheat products 2.58 .082 .250 .016 - .0010 .0027 .0005 -
Rice 1.09 .018 .027 .016 - . 0005 .0002 .0079 -
Corn Products . L9 .012 .011 .011 - .0003 .0003 .0030 .002
Oats .53 .016 .1h40 .009 - .0006 .0002 .0038 .013
Quinoa .52 .016 .083 .015 - .0003 .0003 .0017 .002
Other Cereals .50 .01k .087 .009 - .000L .0002 .0100 -
Meats
Beef 2.81 .166 .100 .027 -- .0006 .0015 .1460 -
. Mutton and Lamdb 1.06 .081 .1lks - .010 -— .0003 .0008 .0789 -
Pork 1.70 .122 .0ko .013 - .0066 .0017 .0348 --
Other Red Meats .62 .105 .061 .012 - .0010 .0018 .031%4 -
Poultry 1.09 .116 .090 .010 - .0051 .0010 .0576 --
Processed Meats 1.73 .109 .372 .0lLk .1ko0 .0014 .001h .0260 -
Canned Fish 2.68 .206 .312 .028 .505 .0002 .0016 .2528 -
Fresh Fish .15 .132 .20 .006 - .0003 .0006 .022 -
Fats and Oils
Vegetable 0il 8.84 - - - - -- - - -
Animal Fats 8.92 - .001 - .252 - - - -
Milk and Eggs
Eggs 1.30 .099 U775 .022 l.100 .0012 .0033 .0009 -
Milk and Cheese 1.20 .087 1.677 .003 .408 .0006 .0026 .0013 .011
FPruits and Vegetabdbles
Fresh Vegetables .h2 .011 L1721 .202 2.706 .000h .0007 .0039 .1875
Legumes 1.18 .085 .21h .021 -- .0012 .0009 .008s .003
Citrus Fruits .h10 .0053 .196 . 005 .963 .000k .000k .00L8 «339
Bananeas . 809 .0100 .087 .001 .663 .000L .0009 .0066 .030
Other Fresh Fruits .500 . 005 .128 .007 .019 .0003 .000k .003k .091
Dried Fruits 3.29 .038 . 360 .027 1.094 .000k .0003 .0052 .031
Canned Fruits .18 . 002 .0bo - 1.303 . 0001 .0002 .0040 -
Canned Vegetables 1.06 .020 . 220 .008 h 242 .0009 .0007 .0160 .150

S¢



BOLIVIA TABLE C.3 (Continued)

Cal- Pro- Cal- Vita-~ Thia- Ribo- Nia- Vita-
Food Itenm ories tein cium Iron min A mine flavin cin min C
(g) (mg) (mg) (1U) (mg) (mg) (mg) (mg)
Tubdbers
Potatoes and 1.03 .025 .197 .020 .01 .0006 .0005 .0092 .087
Derivatives
Sugar
Sugar 3.84 - - -— - - -- -- -
Other Foods
Coffee .01 - .01 - - - - - -
Tea .02 - - - - - .0001 . 0001 -
Spices, etc. 3.28 .095 1.40 .164 1h4.83 .002h .008L4 .219 .550
Soft Drinks U6 -- -- - - - - - -

Source: Nutrition Division, Ministry of Public Health,
and INCAP - ICNNID, Food Composition Tables for Use in Latin America, 1961.

Bolivian Food Composition Tables, 1973
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TABLE C.h
BOLIVIA

AVERAGE DAILY HOUSEHOLD CONSUMPTION OF CALORIES AND PROTEINS BY INCOME CROUP, LA PAZ, 1967

h

INCOME GROUPSH®

6000 6001-8000 8001-10,000 10,001-12,000 12,001-1L,000 14,001-16,000
Pood Itea Cal- Pro- Cal- Pro- Cal- Pro- Cal- Pro- Cal- Pro- Cal- Pro-
: ories teins ories teins ories teins ories teins ories teins ories teins
. Cereals ’
Vheat Products 2291.9 72.3 2822.4 89.0 3727.2 117.6 LoLo. L 127.5 3852.6 121.5 4080.0 128.7
Rice 403.3 6.8 489.4 8.2 584.3 9.8 669.0 11.3 T15.3 12.1 789.5 13.3
Corn Products 69.6 1.8 90.8 2.3 86.5 2.2 1k7.9 3.7 149.7 3.8 183.4 k.7
Osts 26.6 .8 8L.0 2.5 75.4 2.2 93.0 2.8 108.4 3.2 113.6 3.4
Quinos L8.6 1.5 116.5 3.5 101.7 3.1 95.3 2.9 91.3 2.8 101.7 3.1
Other Cereals - - 18.2 .5 12.1 .3 1.1 .0 5.0 .1 6.1 .2
Total Cereals 28Lo.0 83.2 3621.3 106.0 4587.2 135.2 5046.7 148.2 ho22.3 1L3.5 5274.3 153.4
Meats .
Beef T40.2 k3.7 977.6 57.6 1205.2 T1.2 1433.1 8s.7 1541.6 91.1 17k5.9 103.1
Mutton and Lamd 21.9 1.7 30.2 3.0 39.0 3.0 58.3 k.5 79.6 6.1 113.6 8.7
Pork - — - - 7.5 5 16.8 1.2 1h.8 1.1 37.9 2.7
Other Red Mests - - .1 .0 - - - .2 .0 1.3 .2
Poultry 12.2 1.3 1Lk.s5 1.5 11.5 1.2 23.5 2.5 39.8 4.2 29.6 3.2
Processed Meats 7.6 .S 1h.4 .9 10.7 .T 21.8 1.4 20.2 1.3 33.9 2.1
Fresh Fish 9.5 1.7 19.1 3.4 2h.2 4.3 19.7 3.5 27.7 h.9 3.1 5.5
Canned Fish 1.6 .1 2.1 .1 L.o .3 9.4 .T 8.8 .T 18.5 1.h
Total Meats 193.0 49.0 1061.0 66.5 1302.1 81.2 1582.6 98.5 1732.1 109.h 201i.8 126.9
Pats and 0file
Vegetable Fats 36L4.2 - 478.2 - 6ho.o - 757.6 - 835.4 - 927.3 -—
Anical Fats 347.9 - - 529.8 - _509.3 - ~564.6 -— 179.7 -— 930.4 -
Total Fets and Oils 712.1 - 1008.0 - 11k9.3 - 1322.2 - 1606.1 - 1857.1 -
M1k and Egge
Egrs 5.6 b 1L.7 1.1 19.1 1.5 30.4 2.3 L1.6 3.1 52.1 k.o
Milk and Cheese 97.3 7.1 139.0 10.1 208.4 15.1 262.1 = 19.0 354.5 25.7 430.2 31.2
Total Milk and Eggs 102.9 1.5 153.7 11.2 227.5 16.6 292.5 21.3 396.1 28.8 482.3 35.2

L2



TABLE C.4 - BOLIVIA (Continued)

INCOME GROUPS*®

6000 6001-8000 8001-10,000 10,001-12,000 12,001-14,000 1k,001-16,000
od Item Cal- Pro- Cal- Pro- Cal~ Pro- Cal-~ Pro- Cal- Pro- Cal- Pro-
ories teins ories teins ories teins ories {teins ories teins ories teins
uits and Vegetedbles
Fresh Fruits 119. k 3.1 176.7 k.6 219.6 5.8 2u46.1 6.4 285.3 1.5 296.9 7.8
Legumes 46.4 3.3 73.9 5.3 67.1 4.8 166.4 12.0 113.2 8.1 212.9 15.3
Citrus MPruits 9.4 .1 18.2 .2 21.1 .3 21.8 .3 28.2 b4 8.5 .6
Bananas 53.7 .T 68.2 .8 100.6 1.2 128.9 1.6 170.5 2.1 166.14 2.1
Other Fresh Pruits 26.2 .3 35.9 b sh.s5 .5 67.9 .T 83.3 .8 100.b 1.0
Dried Fruits 6.6 .1 2.6 .0 .3 .0 3.9 .0 1.0 .0 L.9 .1
Canned Fruits -— -— -— -— .U .0 - -— .8 .0 T .0
Canned Vegetabdles .1 .0 .3 .0 .3 .0 .3 .0 .3 .0 2.h .0
Tl tiults and 261.8 7.6  _315.8 11.3 463.9  12.6  635.3 _21.0  _662.6  18.9 3331 26.9
ders
Potatoes and Derivatives 409.2 9.9 558.0  13.5 657.6 16.0 ~742.8 18.0 2.1 18.3 &7.8 19.1
gear
Suger 1110.1 - 1311.4 -— 162k.7 — 1640.4 - 1676.9 - 16862.% -—
her Poods
Coffee 57.8 -— 65.0 -— 77.8 —_— 85.4 -— 91.8 -— 97.5 -—
Tea 26.2 -— 39.1 - 106.1 - 60.0 - ‘2.3 - 6L.1 -—
Soft Drinks 12.6 - 26.5 -— 35.1 -— k8.9 - 51.9 = 86.3 -
Total Other Foods 96.6 — 30. — 219.0 - 194.3 ~ 215.9 -— _2b7.9 -
and Total (Bousehold) 6325.7 157.2 8225.8 208.5 10231.3 261.6 11402.8 289.0  11984.7 3168.9  13357.3 362.3
r Capita Total 1700.5 %2.3 1861.0 k7.1 1779.4 k5.5 2096.1 53.1 2248.5 59.8 2331.1 63.2
rcentage of Sample 5.6 9.7 12.9 10.6 10.5 7.9

ez



TABLE C.h- BOLIVIA (Continued)

|

INCOME GROUPS*®

16,001-18,000 18,001-20,000 20.001-23,000 23,001--28,500 28,501-36,000 36,000
Food Item Cal- Pro- Cal- Pro- Cal- Pro- Cal- Pro- Cal- Pro- Cal- Pro-
ories teins ories teins ori_egb'L I‘tfjn'? ories teins ories teins ories teins
Cereals
Wheat Products hT11.1  148.6 k683.8 1u47.8 4706.4 148.5 Liokh 7 141.8 5261.1 166.0 6282.9 198.2
Rice 822.1 13.9 725.8 12.2 820.7 13.8 649.8 10.9 870.6 1k.7 1001.7 16.9
Corn Products 21.8 5.5 305.9 7.8 1ks5.8 3.7 1hs5.8 3.7 356.8 9.0 567.6 1.4
Oats 153.0 L 5. 204.0 6.0 97.1 2.9 137.6 k.1 186.4 5.5 293.3 8.7
Quinoa 106.1 3.2 106.1 3.2 97.6 2.9 129.5 3.9 95.3 2.9 114.6 3.5
Other Cereals 2.5 .1 21.8 .6 15.7 b 8.6 .2 3.6 .1 22.9 .6
Total Cereals 5816.6 1175.8 6047.4  177.6 5883.3 172.2 5566.0 164.6 6713.8 198.2 8283.0 2t2.3
Mests '
Beef 1693.9 100.1 1906.6 112.6 1912.2 113.0 1862.7 110.0 2301.1 135.9 2823.5 166.8
Mutton and Lamd 11k.5 8.7 82.3 6.3 140.5 10.7 133.1 10.2 167.3 12.8 225.5 17.2
Pork 30.1 2.2 19.4 1.4 55.1 4,0 27.7 2.0 76.2 5.5 176.5 12.7
o‘hef "‘ h.t 1-3 02 - —— ' - - 05 ol - haaad 22000 3.?
Poultry 61.8 6.6 38.9 h.1 h.2 b4 99.8 10.6 171.1 18.2 335.0 35.6
Processed Meats 65.4 b1 83.9 5.3 76.1 k.8 103.8 6.5 156.2 9.8 36.3 2h.1
Fresh Fish hg.s 8.7 17.L 3.1 50.6 8.9 ks.9 8.1 58.5 10.3 85.8 15.1
Canned Fish 50.k4 3.9 30.0 2.3 20.6 1.6 30.6 2.3 68.6 5.3 285.4 21.9
Total Meats 2066.9 134.5 2178.5 135.1 2296.3 1s7.4 2304.1 1L9.8 2999.0 197.8 3990.0 297.1
Pats and Of1s .
Vegetable Fats 1088.2 -— 1156.3 - 1152.1 - 1286.2 - 1471.9 - 1766.2 -
Animal Fats 861.7 - - 975.8 — 995.5 - 1027.6 - 1624.3 - 1790.2 -
Total Fats and O{ls 19L9.9 - 2132.1 - 21L47.6 ‘- 2313.8 — 3096.2 — 3556.4 —
M1k and Eggs
Egzes 50.7 3.9 67.0 5.1 70.9 5.4 TL.8 5.7 136.9 10.h 195.3 14.9
Milk and Cheese 506.8  36. _58k4.6 42.4 649.9 47.1 _T121.7 _52.6 1206.2 87.5 185L.5 13L.5
Total Milk and Eggs 557.5 L0.6 651.6 41.5 - 720.8 ~52.5 802.5 _58.3 1343.1 91.9 2049.8 149.4




TAF~=msie= )} ——=LIV] - ont: " )

INCOME GROUPS*

16,001-18,000 18,001-20,000 20,001-23,000 23,001-28,500 28,501-36,000 36,000
od Item Cal- Pro- Cal- Pro- Cal- Pro- Cal- Pro- Cal- Pro- Cal- Pro-
ories teins ories teins ories teins ories teins ories teins ories teins

uits and Vegetadles
Fresh Fruits . 328.1 8.6 3b1.0 8.9 354.6 9.3 432.3 11.3 L88.7 12.8 631.5 16.5
Legures 154.6 11.1 2Lo. 4 17.3 2h2.0 17.h 269.5 19.4 _hLk.8 32.0 678.3 8.8
Citrus Fruits L7.8 .6 73.6 1.0 59.2 .8 71.6 .9 126.4 1.6 208.7 2.7
Bananas 161.8 2.0 162.9 2.0 167.0 2.1 19k.2 2.4 224.2 2.8 290.1 3.6
Other Fresh Fruits 108.7 1.1 119.1 1.2 14s5.5 1.5 172.0 1.7 267.7 2.7 392.3 3.9
Dried Fruits 3.0 .0 20.h .2 16.1 .2 36.2 N 27.3 .3 83.9 1.0
Cann=d Fruits .0 .0 2.1 .0 .4 .0 3.1 .0 7.8 .0 1k .1
Canned Vegetables 1.9 .0 .9 .0 2.1 .0 3.6 .1 12.5 .2 29.6 6

Total Fruits and

Vegetables 805.9 23.4 960.4 30.6 986.9 31.3 1182.5 36.2 1599.4 52.h 2329.3 77.2
\bers .
.Potatoes and Derivatives _752.1  18.3 181.17 19.0 835.3 _20.3 8L0.5 20.b 1008.6 2k.5 1225.2 29.1
ger
‘Sugar 1828.6 - 1753.0 - 1841.7 - 1637.8 - 2309.4 — 2315.9 -—
;her Foods
Coffee 105.0 - 91.6 - 10k4.5 - 107.1 - 120.1 - 1k3.k -—
Tea : 87.3 -_— 113.2 - 100.5 - 112.3 - 150.2 -— 162.9 -—
Soft Dricks £1.9 - 81.7 - 9h.9 - 134.9 - 153.1 -— 281.3 -

Total Other Foods 27k.2 - 286.5 - 299.9 - 354.3 - 423.h - 587.6 -

rand Total (Nousebold) 1h051.7 . 392.6 14791.2 L09.8 15011.8 . L23.7 15001.5 h29.3 19552.9 570.8 2kk07.2 795.7

er Capita Totals 2349.8 65.7 268L.4 Th.h 2523.0 T71.2 266L.6 76.3 3079.2 89.9 3557.9 116.0

ercent of Sample 7.2 5.0 8.7 8.2 8.5 8.3

surce: Calculated from blished date from the Income and Expenditure Survey, 1967; food prices from INE and the Bolivien Ministry of Publie
Health Futritiocs Division; and nutrient content data from the Rutrition Division.

Boliviea pesos per yeer (11.88 pesos = $1 U.8., 1967)
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QUANTITY AND COST OF DAILY TARGET DIET

TABLE C.5
BOLIVIA

FOR 5.6 MEMBER HOUSEHOLD

Food Item Cost Quantity
Keg
Wheat Products .03 1.7384
Rice 5L .5983
Corn Products .10 . 2964
Oats .02 .0367
Quinoa .09 2475
Other Cereals .01 .0170
Beef S.T7 .6629
Mutton and Lamb 1.21 .1256
Pork <17 .0163
Other Red Meats .01 .0008
Poultry 1.13 .0916
Processed Meats .64 . 0600
Fresh Fish .38 L0612
Canned Fish .13 .011k
Vegetable Fats 1.02 .1L55
Animal Fats .Th .1152
Eggs .T5 .0575
Milk and Cheese 2.50 .6064
Fresh Vegetables 3.36 1.029)%
Potatoes and Derivatives 2.35 .8160
Legumes .22 .2284
Other Fresh Fruits 2.12 .3439
Citrus .62 .17k6
Bananas .u8 .2k00
Dried Fruits .12 .0110
Canned Fruits .08 . 0065
Canned Vegetables .08 .003L
Sugar .90 .b265
Coffee .64 10.7179
Tea and Others U5 5.6176
Soft Drinks .8k .2932
31.50

(*Bolivian pesos,

11.88 pesos = $1 U.S., 1967)
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COLOMBIA
PRICE OF COMMON FOODS AND AVERAGE DAILY HOUSEHOLD CONSUMPTION BY INCOME GROUPS, CALI, 1971

——
——

Estimated INCOME GROUPS*
Food Item Price $L000 $Loo1_ $6001- $8001- $10001. $1Lo01- $24000
per Kilo $6000 $8000 $10000 $1b000 $24000
(g.) (g.) (g.) (g.) (g.) (g.)
Bread + Cereals
Rice 1.60 847.0 1179.0 1452.7 1893.3 1687.3 1953.3 2680.0
Oats 2.51 19.1 Lo.h 11.9 8L4.h 1k4.9 105.7 163.1
Arepa (corn meal
cake) 11.86 5.4 7.3 13.9 19.1 15.0 22.9 15.6
Areparina 11.86 3.5 2.0 2.0 7.5 10.1 15.3 ho.2
Wheat flour T.5h 16.7 17.5 23.7 26.2 20.3 28.1 33.4
Corn Lha 5Ls.3 757.7 1091.2 805.1 797.8 1129.2 1485.4
Pasta 3.69 6L4.0 81.1 78.3 148.4 121.1 116.8 16L4.6
Bread plain 11.87 52.1 86.2 97.8 129.6 151.3 178.5 198.8
Bread sveet
Meat
Beef (without bone) 18.28 92.1 225.2 281.1 290.1 323.0 456.2 634.5
' (with bone) 12.L46 65.8 h7.7 78.1 102.7 1s5k4.5 92.9 65.7
Loin 20.77 0.0 0.0 3.7 2.0 16.8 22.1 116.3
Pork (without bone) 20.77 0.0 b 1.2 2.1 13.b4 17.8 4o.3
Bacon 18.70 0.0 6.1 2.5 6.5 19.8 22.5 38.0
Chicken . 22.25 0.0 1.6 4.3 T.1 19.1 17.1 100.0
Beef (bone) 10.60 7.9 29.6 22.7 28.5 57.3 64.3 58.2
Fresh fish 23.20 1.9 1.8 h.2 5.3 h,9 7.9 30.1
Milk, Cheese, Eggs
Eggs 15.80 16.6 35.9 63.5 84.1 95.6 12L4.9 198.0
Milk (natural) L.L8 107.0 192.3 331.0 202.6 332.6 5QL.1 92€.0
(pasteurized) T.17 5.8 51.8 59.7 95.3 118.6 225.3 282.8
(povdered) 9.48 12.4 20.2 37.2 102.3 50.4 29.5 36.4
Cheese LhL.80 0.0 0.0 b 0.0 2.3 11.7 28.3
0il, Land ¢+ Grease
Lard (pork) 15.57 3.6 8.8 8.7 6.2 10.8 5.3 14.6
(vegetable) 10.70 L7.5 76.1 79.1 89.4 85.6 68.6 79.4
Butter 33.00 .2 1.5 3.2 6.9 10.6 24.8 k5.0
0il 13.55 1k.1 2L, 7 35.4 92.2 88.0 16L.6 236.5

W
N



TABLE C.6 (Continued)

S———

e ——

Estimated INCOME GROUPS*H
Food Item Price $4000 $L001-~ $6001- $8001- $10001- $14001- $24000
per Kilo $6000 $8000 $10000 $1k000 $2ko000
(g.) (g.) (g.) (g.) (g.) (g.)
Pruits + Vegetables
Dried peas 2.66 0.0 2L, 7 59.5 56.9 hr.7 66.4 147.4
Dried beans 2.17 266.7 338.5 350.0 k28.4 362.4 k50.3 391.4
Lentils 3.71 k2.0 88.1 106.4 113.1 167.6 232.1 14k .2
Onions (with leaves) 2.7hL .2 75.1 80.5 95.3 119.2 11k.2 1ks5.8
Onions (heads) 6.41 1k.1 22.5 31.3 31. 4 52.3 61.6 99.1
Beets 3.16 9.8 26. 4 k6.1 bs.7 Lho.1 81.3 129.6
Cabdbage 2.2k 16. 4 Lo.3 49.9 57.6 77.8 85.9 15k4.5
Tomatoes 6.30 35.8 6L.7 85.9 98.8 127.7 1ko.9 193.2
Carrots 2.26 5.2 5.8 9.4 10.6 12.8 15.3 23.7
Peas (fresh) 9.16 5.2 11.0 16.0 17.3 29.9 50.1 67.3
Bananas 1.74 33.3 127.1 252. 4 205.1 392.1 385.6 L466.
Lemons 2.89 12.0 25.2 52.1 66.3 87.3 105.7 1ko.9
Oranges 1.58 11.6 101.4 10k4.k4 138.3 27L4.8 385.6 679.6
Pineapples 1.46 h.o 16.9 24,2 73.0 127.7 166.0 322.4
Lulos L. 62 2.5 11.L% 26.2 k5.9 72.3 112.1 149.8
Blackberries 9.24 0.0 2.5 3.4 6.5 12.1 27.6 Th.9
Potatoes, Plantains
4+ Tudbers
Potatoes 1.64 h28.2 560.9 6Th.9 85L4.4 683.6 8LY4 .6 1198.8
Cassava 3.30 77.3 1k2.8 157.h 144.3 183.2 159.1 195.5
Arracacha 2.32 42.6 bi.4 66.2 6L.9 82.5 98.9 99.8
Plantains (mature) 1.80 393.0 519.4 633.5 775.5 872.1 1150.3 1269.7
(green)
Sugar + Panela :
Sugar 2.03 286.2 384 .4 517.3 590.9 56L4.7 631.5 960.9
Panela 2.94 202.9 257.6 375.9 393.8 392.7 363.5 LL6.8
Other Foods
Coffee .0b 8538.5 156k1.0 20076.9 22192.3 17743.5 25179.5 38756.L
Chocolate + cocoa .11 1882.4 2941.2 464T.6 5911.8 7970.6 7529.4
Spices, etec. 11.55 33.3 39.6 k9.6 78.4 96.3 139.0 658.2
Percentage of sample NA .2 16.5 16.5 12.3 16.7 15.7 9.4

W
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TABLE C.6 (Continued)

Estimated
Price $Looo $L001- $6001~ $8001- $10001- $14001- $24000
per Kilo $6000 $8000 $10000 $14000 $24000

(g.) (g.) (g.) (g.) (g.) (g.)

Source: Unpublished tabulations from the E

ncuesta Nacional de Hogares,
Departamento Administrativo de Est

adistica, 1971 and 1971 price date from DANE and INDECA.

® Colombian pesos per year (21 pesos = $1.00 U.s., 1971)
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TABLE C.7T
COLOMBIA

NUTRIENT CONTENT PER GRAM OF COMMON FOODS
(Adjusted for Inedible Portions)

7
Edi- Cal- Pro- Cal- Vitae- Thia- Ribo- Nia- Vita-
Food Item ble ories tein cium Iron min A mine flavin cin min C
(g) (mg) (mg) (1u) (mg) (mg) (mg) (mg)
Fread 4+ Cereals
Rice 100 1.08 .023 .03 .002 - .0002 .0001 .00k -
Oats 100 ) .016 .08 .011 - .0006 .0002 .002 -
Arepa (corn meal
cake) 100 1.73 .0l1 .03 .008 - .0003 .0001 .001 -
Areparina 100 1.73 .0b1 .03 .008 - .0003 .0001 .001 -
Wheat flour ioo 3.36 .137 .50 .0L3 - .0098 .0021 .003 -
Corn 100 bl .010 .01 .00k .08 .000bL . 0001 .023 -
Pasta 100 1.13 .03k .08 .012 - .000kL .0001 .002 -
Bread 100 3.37 .090 .30 .024 - .0013 .0007 .013 --
Meat
Beef (without bone) 100 2.32 .187 .06 .031 - .0006 .0017 .0k43 -
(with done) 50 1.16 .09k .03 .016 - .0003 .0009 .022 -
(l1omo) 100 1.50 . 215 .06 .027 - .0008 .0023 .051 -
Pork (without bone) 100 2.48 .165 .05 .020 - .0076 .0022 .02k -
Bacon 100 6.31 .091 .13 .008 - .0038 .0012 .019 --
Chicken 60 1.bks .115 .08 .009 - .0005 .0010 .050 -
Beef (bone) 10 .26 .0bk2 .01 .00k - .0001 .0002 .005 --
Fresh fish 50 .50 .115 .11 .003 -- .0002 .0005 .01b -
Milk, Cheese, eggs
Eggs 90 1.47 .115 b9 .02k 9.90 .0009 .0026 .0009 --
Milk (natural) 100 .60 .03L 1.20 . 002 1.50 .000L .0018 .001 .02
(pasteurized) 100 .50 .03k 1.20 .003 1.20 .000L .0018 .001 .01
(powvdered) 100 .L6 .06 1.55 .001 .0k .000L . 0025 .001 .01
Cheese 100 2.80 .217 6.90 .007 1k.00 .0002 .00ko .001 -
0il1, Lard + Grease
Lard (pork) 100 8.92 - - - - - - - -
(vegetable) 100 7.19 . 006 .02 .002 - - - -- -
Butter 100 T.32 .012 .22 .002 48.60 - .0001 .001 -
0il 100 8.8L4 -- - -- -~ -- --

S€



TABLE C.T7 (Continued)

%
Edi- Cal- Pro- Cal- Vita- Thia- Ribo- Nia- Vita-
Food Item ble ories tein cium Iron min A mine flavin cin min C
(g) (mg) (mg) (1U) (mg) (mg) (mg) (mg)
Fruits + Vegetables
Dried peas 100 1.02 .083 .21 .016 17 .0027 .0006 .011 .01
DPried beans 100 1.05 .071 .35 .025 - .0015 . 000k .006 .01
Lentils 100 .98 .073 .22 .030 -- .0016 .0006 .006 -
Onions (with leaves) 7O .21 .009 .22 .003 - .0003 .0002 .002 .09
Onions (heads) 95 .31 .013 .33 .005 - .000bL .000L .00k .1b
Beets 80 .34 .011 .1l .008 - .0002 . 0006 .002 .05
Cabbage 85 .20 .019 2.92 .012 25.6 .0005 .001hk .010 .85
Tomatoes 80 R .007 .06 .006 8.8 .000bL .C002 . 005 .16
Carrots 8s .31 .006 .28 .005 59.5 .0003 .0003 .003 .02
Peas (fresh) Lo IR IT .033 .1k .010 .88 .0014 .0005 .0088 .08
Bananas 70 .59 .008 .0k .00k 1.5h .0003 . 0002 .00kh9 .07
Lemons 50 .13 .002 .07 .002 - .0001 .0001 .0005 .13
Oranges 60 .21 .00L .11 .002 - .000k .0002 .0018 .36
Pineapples 55 .26 .002 .12 .002 - .0005 .0017 .0011 .07
Lulos 60 .1k .00L .hs .00L 3.60 .0002 .0002 .0090 <15
Blackberries 90 .21 . 005 .16 .011 - .0002 .000h .0036 .1k
Potatoes, Plantains
4+ Tubers
Potatoes 80 .73 .015 .02 .008 - .0006 .0006 .0072 .13
Cassava 80 1.17 . 006 .22 .003 .08 .0003 .0002 .00ko .2L
Arracacha 85 .81 .008 .20 .009 .09 . 000k .0005 .0213 .13
Plantains 60 .63 .010 .02 .002 .96 .0002 .0001 .002L .09
Sugar + Panela
Sugar 100 3.84 -- - .001 - - - -- -
Panela 100 3.12 .005 .80 .02L - .0002 .0007 .0030 .03
Other Foods
Coffee 100 .02 .001 .01 - - - - .001 -
Chocolate + cocoa 100 .0bL .001 .01 - - - - - -
Source: Instituto Nacional de Nutricidn. Table de Composicidn .de Alimentos Colombianos

Tercera Edicidn.

Bogota, Colombia, 1967.
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Table C.8
COLOMBIA

AVERAGE DAILY HOUSEHOLD CONSUMPTION OF CALORIES AND PROTEINS BY INCOME GROUP, CALI, 1971

INCOME GROUPS®

{ $kooo) ($4001-6000) ($6001-8000) ($8001-10000) ($10001-14000) ($14001-2k000) { $2k000)
Pood Item Cal. Prot. Cal. Prot. Cal. Prot. Cal. Prot. Cal. Prot. Cal. Prot. Cal. Prot.
() (g) (g) (g) (g) (e) (g)
Breads ¢ Cereals
Rice 912.2 19.8 1269.8 27.6 156h.5 3h.0 2039.1 kL. 3 1817.3 39.5 2103.7 k5.7 2886.% 62.7
Osts 9.k .3 19.8 .6 h8. 1L 1.5 66.5 2.1 ~ s52.2 1.6 82.1 2.6 80.0 2.%
treps (corn meal
cake) 9.3 .2 12.6 .3 24.0 .6 33.0 .8 26.0 .6 39.6 .9 27.0 .6
Areparina 6.1 .1 3.5 .1 3.5 .1 13.0 .3 17.5 .4 26.5 .6 69.5 1.6
Vheat flour 56.1 2.3 58.8 2.4 79.6 3.2 88.0 3.6 68.2 2.8 9h. 4 3.8 112.2 k.6
Corn 2k2.0 5.6 336.3 1bL.2 LBy . 4 11.2 357.4 8.3 336.6 7.8 501.2 11.6 659.3 15.3
Paste 12.; f.z 91.4 2.g 88.2 g.g 562.2 5.1 136.5 h.g 231.6 2.0 %85.5 5.7
Bread 1%5. .1 _290.5 1. 329. . 36. 11.7 zo?.9 13. 01. 16.1 70.0 17.9
Total 1h82. 35.2 2082.7 55.8 2622.2 62.1 3201.1 76.2 296h .2 70.5 3580.2 85.3 §689.9 110.9
MNeat
Beef (w/out bdone) 213.7 17.2 523.2 42.1 652.2 52.6 673.0 sh.2 Th9. % 60.4 1058.4 85.3 1k72.0 118.7
(with done) 76.3 6.2 55.3 .5 90.6 7.3 139.1 9.7 179.7 14.6 107.8 8.7 16.2 6.2
{101in) - -- -- -- 5.6 .8 3.0 . 25.2 3.6 33.2 k.8 17k.5 25.0
Pork (v/out bone) - -- 1.0 .1 3.0 .2 5.2 .3 33.2 2.2 by 1 2.9 100.0 6.6
Bacon - - 38.5 .6 15.0 .2 41.0 .6 12h4.9 1.8 142.0 2.0 239.8 3.5
Chicken - -—- 2.3 .2 6.2 .5 10.3 .8 27.7 2.2 24.8 2.0 1hs5.0 11.5
Beef (bene) 2.0 .3 7.7 1.2 5.9 1.0 7.4 1.2 1.9 2:2 1f.1 2.2 15.1 2.k
Fresh fish 1.0 .2 . .2 2.1 .5 2.1 . 2,5 . .0 26 - __15.1 ;.E
Total 293.0 23.9 %28.9 48.9 781.F 7631 861.7 67.8 1157.5 87.8 1h371. 109.0 22371.7 177.
Milk, Cheese, Eggs :
Zgge 2k, k 1.9 52.8 h,1 93.3 7.3 123.6 9.7 1ho.5 11.0 183.6 1h.b 291.1 22.8
Milk (natursl) 6k.2 3.6 115.4 6.5 198. 11.3 121.6 6.9 199.6 11.3 356.5 20.2 $55.6 31.5
(pasteurized) 2.9 .2 25.9 1.8 29.9 2.0 LT.7 3.2 59.3 h.o 112.7 7.7 1bi. b 9.6
(povdered) 5.7 .6 9.3 .9 17.1 1.7 k1.0 k.8 23.1 2.3 41.7 h.2 100.7 10.2
Cheese -— - - - 1.1 .1 - - 6.4 .5 32.8 2.5 .2 6.1
Total 97.2 6.3 203. 4 13.3 3ho.0 2z.h4 339.9 2L.6 u28.9 29.1 727.3 9.0 1168.0 B0.2
041, lard ¢ Grease
Lard (pork) 32.1 - 78.5 -- 77.6 - 55.3 - 96.3 -— k7.3 - 130.2 -
(vegetadble) 3u1.5 .3 sk7.2 -3 568.7 S 6h2.8 5 615.4 .5 k93.2 .b $70.9 .5
Butter 1.5 - 11.0 - 23.4 - 50.5 1 77.6 .1 181.5 .3 329.4 .S
o{1 12k.6 - 218.3 - 312.9 - 815.0 - 171.9 - 1bS55.1 - 2090.7 -~
Total k99,7 .3 855.0 .3 982.6 .5 1563.6 .6 1567.2 .6 2177.1 . T 3121.2 1.0




TABLE C.8 (continued)

— — — e
INCOME GROUPS®
( $uoo00) ($4001-6000) ($6001-8000) ($8001-10000) ($10001-1%000) ($14001-2k4000) { $2%000)
Food Item Cal. Frot. Cal. Prot. Cal. Prot. Cal. Prot. Cal. Prot. Cal. Prot. Cal. Prot.
(g) (g) (g) (g) (g) (g} (g)
Pruits ¢ Vegetadles
Dried peas - - 26.5 2.1 63.8 L.9 61.0 h.1 51.1 4.0 23.1 5.5 158.0 12.3
Dried beans 280.3 18.9 355.8 2u.0 372.1 25.1 450.3 30.h 380.8 25.7 473.2 32.0 k11.3 27.8
Lentils L1.3 3.1 86.6 6.5 10hL.6 7.8 111.2 8.3 16L.7 12.3 228.1 17.0 141.8 10.6
Onions (w/leaves) 9.9 " 15.8 .1 16.9 .1 20.0 .9 25.0 1.1 2h.0 1.0 30.6 1.3
Onion (heads) b4 .2 1.0 .3 9.7 .4 9.7 .U 16.2 . T 19.1 .8 30.7 1.3
Peets 3.3 .1 9.0 .3 15.1 .5 15.5 .5 13.6 .h 27.6 .9 bh.1 1.4
Cabbage 3.3 .3 8.1 .8 10.0 .9 11.5 1.1 15.6 1.5 17.2 1.6 30.9 2.9
Tomatocs 6.0 .3 9.1 .5 12.0 .6 13.8 o 17.9 .9 19.7 1.0 27.0 1.h
Carrots 1.6 - 1.8 - 2.9 .1 3.3 .1 L.o .1 L.7T .1 7.3 .1
Pcas 2.4 .9 S.1 b 7.4 .5 8.0 .6 13.9 1.0 23.2 1.7 31.2 2.2
Beonanas 19.6 .3 75.0 1.0 148.9 2.0 121.0 1.6 231.3 3.1 2217.5 3.1 274.9 3.7
Lenoons 1.6 - 3.3 .1 6.7 .1 8.6 .1 11.3 .2 13.7 .2 88.3 1.h
Oranges 2.h - 21.3 b 21.9 b 29.0 .6 5ST.7 1.1 81.0 1.5 1k2.7 2.7
Pincapples 1.0 == L.k - 6.3 - 19.0 .1 33.2 .3 k3.1 .3 83.8 .6
Lalos .h - 1.6 - 3.7 .1 6.4 .1 10.1 .1 15.7 .2 21.0 .3
Blackberries - - .5 - .7 -— 1.4 - 2.5 .1 5.8 .1 15.1 L&
Total 376.5 2h.s 630.9 37.1 803.3 LL 1 889.7 50.2 10h879 53.1 12k6. 67.0 1539.3 70.%
Potatocs, Plantains,
4+ Tubers
Potatoes 312.6 6.h k09.5 8.4 kg2.7 10.1 623.7 12.8 h99.0 10.2 616.6 12.7 875.1 18.0
Cassave 90. 4 .5 167.1 .9 184.2 .9 168.8 .9 214.3 1.1 186.1 1.0 228.7 1.2
Arracacha 3h.5 -3 33.3 .3 53.6 .5 52.6 .5 66.8 8.7 go.l .8 ago.g 12.8
Plantains 26;.2 3.9 3.2 E.z k30.8 6.3 527.3 1.8 593.3 .1 782.2 _11. g. .1
Total 70h. 7 11.1 963.1 1k, 1161.3 17.8 1372. 22.0 1373. 20.7 1665.0 26.0 2048.0 32.7
Sugar ¢ Panela
Sugar 1099.0 - 1k76.1 -—- 1986.4 - 2269.1 -- 2168. 4 - 2h25.0 -- 3690.0 -
Panela 633.0 1.0 803.7 i.3 1172.8 1.9 1228.1 2.0 1225.2 2.0 113k.1 1.8 139k.0 2.2
Total 1732.0 1.0 2279.8 1.3 3159.2 1.9 3k97.8 2.0 3393.6 2.0 3559.1 1.8 so8k.o 2.2
Other foods
Coffee 150.0 8.4 275.7 15.h4 353.9  19.7 391.2 21.8 312.8  17.% bh3.9- 2h.7 683.2 38.0
Chocolate ¢ cocoa 58.4 1.5 91.2 2.k 1hb .1 3.8 183.3 L.8 2h7.2 6.5 233.5 6.1 39k. & 10.4
Spices, ete.
Total T208F T 9.9 TI66.9 IT-8 KIB.T IS5 STL.S IE6 5600 235 “BITE 308 IOTT. 5 “%8.%



TABLE C.8 (continued)

INCOMFE_GROUPS®™

( $uo00) ($k001-6000) ($60017-Bn00)  ($8001-10000) ($10001-1Lk000) ($14001-2L4000) { $2ko000)
Pood Item Cal. Prot. Cal. Prot. Cal. Prot. Cal. Prot. Cal. Prot. Cal. Prot. Cal. Prot.
(g) (g) (g) (e) (g) (g) (g)
°':;:u:z:;id) s39L.8 112.2 B8011.6 189.3 98kB.0 235.% 12273.7 270.0 12h93.7 287.7 15064.2 369.6 20965.7 S523.2
Per Capita®® B50.9 17.17_ 1263.1 29.9 1553.3 37.1  1935.8  h2.6_ 1970.6 _Gh5.4  2316.1__ _58.3  3306.9  B2.S
Percent of Sample 13.2 16.5 16.5 12.3 16.7 15.7 9.b

Source: Calculated from unpublished tabulations of Encuesta Nacional de Hogares, Departauento Administrativo de Estadistica,

1971 and 1971 food price data from DANE and INDECA and nutrient content data from the Instituto Nacional de
Mutricion.

® Colombian pesos per ycar (21 pesos = $1.00 US, 1971)
®® pAverage of 6.34 persons per household

6t



Tadle .9
COLOMBIA

QUANTITY AND COST OF DAILY TARGET DIET

FOR 6.3 MEMBER HOUSEHOLD

40

Cost/ Quantity
Food Itenm day Xe
Rice ' 3.13 1.6873
Oats .42 «1057
Arepa (corn meal cake) Y .0382
Wheat flour .21 .0281
Corn k6 1.1292
Pasta M3 .1168
Bread 2.12 .1785
Beef (wvithout bone) 8.3l k562
(vith bone) 1.16 .0929
(l1oin) .46 .0221
Pork (without bone) .37 .0178
Bacon L2 ,0225
Chicken .38 0171
Soup bone (beef) .68 L0643
Fresh fish .18 .0079
Eggs 1.97 1249
Milk (natural) 2.66 .5941
(pasteurized) 1.62 .2253
(povderead) .28 . 0295
Cheese .52 .0117
Lard (pork) .08 .0053
(vegetable) .73 .686
Butter .82 .02k8
0il 2.23 L1646
Dried peas .18 0664
Dried beans .98 .u502
Lentils .86 .2321
Onions (with stalks) .31 .11k2
Onions .39 .616
Beets .26 .0813
Cabbage .19 .0859
Tomatoes .97 .1409
Carrots .03 .0153
Peas (fresh) .hé .0501
Bananas .68 .3921
~ Lemons .25 .0873
Oranges A3 L2748
Pineapples 19 <1277
Lulos «33 .0723
Blackberries <11 .0121
Potatoes 1.39 .BLLE
Cassava .52 «1501
Arracacha .23 .0989
Plantains 2.07 1.1503
Bugar 1.28 .6315
Panela (brovn sugar loaf) 1.07 <3635
Coffee 1.01 25.1795— .
Chocolate + cocoa .83 7.529k
Bpices, etc. 1.61 __+1390
6.5 k3.5335
S



Table C.10

41
GUATEMALA
WEIGHTINGS USED TO COMPUTE PRICE AND NUTRIENT CONTENT COEFFICIENTS
Food Item Weighting Food Item Weighting
Neat 1.00 Coffee 1.00
Beef (roast) 27 Coffee (instant) .07
(steving) b (beans) .93
- Chicken 17
Pork .05 Non-alcoholic beverages 1.00
Sausage .07 Bodas .81
FPruit Juices 19
Cereals 1.00
Tortillas o34 Fats and oils 1.00
Rice .09 Pdidble oils .63
Bread (French) .37 Margarine +1h
Pasta .03 Lard (vegetable) .11
Corn .13 (pork) .11
Olta 002
Corn flakes .02 Other foods 1.00
Jelilies and preserves .37
Eggs and milk 1.00 Sveets and candy .63
Eggs .13
Milx (fresh) .80
(povdered) .01
Crean .0l
Cheese .01
Vegetabdbles 1.00
Tomato .22
Onion .26
Guisquil 29
Carrot .11
Guicoy .0
Cabbage «10
Fruits 1.00
Bananas .20
Plantains 15
Oranges .28
Avocado .08
Lemon 21
Pineapple .0l
NMelon .02
Sugar, salt and spices 1.00
Sugar .83
Salt W1k
Vinegar .03
Bource: Computed from veightings used to calculate the cost of living index

(Instituto de Investigaciones Economicos, Costo de la Vida,
estudios monogr&ficos No. 2, 1974) and prices from the General
Btatistics Office and SIECA.




TABLE C.11
GUATEMALA

NUTRIENT CONTENT PER GRAM OF COMMON FOODS
(Adjusted For Inedible Portions)

Cal- Pro- Cal- Vita- Thia- Ribo- Nia- Vita-
Food Item ories teins cium Iron min A mine flavin cin min C
(g) (mg) (mg) (1U) (mg) (mg) (mg) (mg)
Meat 1.49 .160 .154 .029 .02 .0013 .0014 .031 -
Fish T .160 .133 - - .0027 .0007 .007 -
Cereals 2.79 .079 .856 .039 .02 .0015 .0006 .010 -
Milk and Eggs .83 .0L6 1.487 .003 U5 .0005 .0023 .001 .01
Vegetables .36 .007 .153 .006 1.07 .000L .0003 .005 .12
Potatoes .63 .016 .059 .006 - .0008 .0002 .012 .1k
Dried Beans 3.36 .220 .867 .0TT .03 .0053 .00ce .020 .03
Fresh Fruits us .006 .088 .003 .19 .000k .0002 .002 .20
Fats and Oils 8.62 —_— .022 - 1.35 -— - - -
Sugar, Selt and Spices 3.19 -— .oLk —_ - - - - -
Coffee 2.3h 127 1.605 .027 - .0007 . 0007 .183 -
Other Foods 2.53 .003 .133 .003 - .0003 .0003 .003 .03
Other Non-Alcoholic
Drinks 1.L18 .001 .02 .001 .15 - .0001 .002 .01
Source: INCAP, Nutritive Value of Foods for Central America and Panama, 1971

(44



TABLE C.12°
GUATEMALA

PRICE OF COMMON FOODS AND AVERAGE DAILY HOUSEHOLD CORSUMPTION BY INCOME GROUPS, GUATEMALA, 1969

INCOME GROUPS*

Estimated
Price  $500 $501- $1001- $1501-  $2001- $3001-  $uo01-  $6001-  $8001- 3810001

Per Kilo $1000 $1500 $2000 $3000 $h000 $6000 $8000 $10000
Mest .96 90.0 161.7 291.2 k12,4 532.7 659.7 858.5 1001.6§ 1352.0  1578.0
Fish 1.24 -— 1.0 10.5 13.6 2h.1 33.1 51.8 61.1 67.8 82.7
Cereals - - - .29 922.1 1400.8 1728.5 1896.6 2072.2 311L.2 2L8g.2 2633.0 2522.9 3159.6
Fats and Oils .59 L8.3 86.1 108.1 136.0 154.2 194.1 230.5 231.3 261.5 349.7
Milk, Eggs and Milk Produce .37 73.9 363.3 656.6 815.9 11k5.6 1596.2 2002.1 2265.2 2722.8 3253.1
Yegetables .19 594.2 8ok.2 977.2 1155.2 1252.5 1366.9 1680.3 1728.8 1982.8 2456.8
Potatoes .18 43.1 87.2 131.1 139.4 171.1 150.7 225.1 211.0 239.9 L1k
Beans .27 - 1.0 2.4 L.s k.1 11.3 29.5 6.9 3.8 32.4
Fruits .21 108.2 233.1 308.3 501.2 €80.4 840.8 1167.5 1252.1 1612.3 2077.0
Sugar, Salt and Spices .18 271.5 L03.5 472.6 508.1 568.5 6h1.4 665.0 178k4.5 1850.7 764.3
Coffee, Tea 1.85 20.8 28.5 32.2 38.6 k5.1 48.6 55.5 62.4 63.8 T12.4
Other Foods L3 1.0 11.0 24.0 27.h4 47.3 172.9 5.9 95.4 103.7 158.1
Non-Alcoholie Drinks .29 - Wk -+ T2.1 11k.1 145.0 202.4 202.4 289.2 262.0 h41.6

Source: Calculated from Ingresos y Gastos de Familias Urbanas de Guatemala. Orellena, Renf Arturo y de Lefn,

Adolfo E/ Instituto de Investigaciones Econom:cos Y Sociales, Universidad de San Carlos de Guatemala.
Guatemals, Guatemala, C.A., 1972 using weighted prices from the Direccidn General de Estadistica prices.

SOustemalan Quetzales per year (1 Quetzal = $1 U.S., 1969)

)



TABLE C.13
OUATEMALA

AVERAGE DAILY NOUSZNOLD CORSUMPTION OF CALONIES AND PROTRINS BY JTNCOME (TROUP, GUATDMALA, 1969

INCOME GROUPS®

= . R \001- -10 fo,
L TSR s SO N i T Ao, Movem,  foadep,  GHGER ea. U0
orfes  teins ories  teins ories tefns ories teine orles teins ories teins ories  teins ories teies orle teles ories telne
.3
oot 1% 01.0 23.9 (3,8} .0 614.3 66.0 793.1 85.2 982, 103.6 1219.2 131.h 1492.3 160.3 20183 n6.3 251.2 2352
Tiea — = 8 2 81 1.7 10.5 2.2 18.6 3.9 2.9 e 2.9 5y it 9.0 2.2 108 031 e
Cerenls 23127 12.0  908.3  110.7  M22.3  136.6  S291.3  149.8  S101.A 1637  8GOS.6  206.0 6ovh.9 196.6 761 208.0 ”Z." 3", 2100.0  149.6
N1s end Bgme a3y 3 1.3 16.7 5450 %.2 617.2 .3 950.8 52.1  132h.8 13.4 LT s 10 qon2  z:éhs 2233 100.0 A9-§
Vegetadles nLy A2 209.3 5.6 1.8 6.8 MS.9 0.1 0.9 8.8 2.1 9.6 . 1.8 622.% 121 3. "8 21001 11
Petateoss n.2 .1 sh.9 1.4 82.6 2.1 87.8 2.2 101.8 2.7 oh.9 2.8 141.8 3.6 132.9 3.4 ‘”‘: 3 108.9 11
Briet Sease - - 31 2 8.3 .3 15.1 1.0 1.8 -9 3.0 2.3 9.1 6.3 23.2 1.3 Ly 97 9N 123
Fresa Praft .1 R} 1089 b 7n2.7 2.8 225.3 3.0 306.2 19 8.0 5.0 525.4 1.0 $63.7 1.3 125.3 . o 12.
Tats ane Of2s Mey - LT J— .8 - 1172.3 - 1329.2 - 1613.6 2 1906.9 — 1991.8 - 0+ - 24361 -
Seesr, Salt and Gploes 8663 — 12612 — 15016 - 16208 - s — 20060 — 2218 - 2502.6 - m. 1 a69h .2
Coftee wr 26 6.7 3.6 5.3 v 90.3 %) 105.5 st g 6.2 129.9 1.0 6.0 4 e Y X s
Cier Posts 2.3 - 2t . 6.1 a 6.3 a 19.7 a 192.0 .2 2414 .3 262.4 -3 Fit 3 633.6 .
Other Svo-Aleshulie - -— 63.7 -— 106.7 .1 168.9 .1 216 B 255.9 .2 299.6 .2 426.0 .3 381, . o
Priske ]
Srand Petal tm.s 9.0 ToNn.2 16,7 LR Mm.8  10859.6 7.9 12005.7 321.86  16%6.3 As2.9 16016.1 70,8  1ThkC.9 fs.7  10870.6 s88.9 :0M9.2 ne.y
Total por Caplte una %3 M2 3.0 1Te.8 A1 19052 0.1 21%.2 s8.3 2.0 1.6 2580.8  15.6 2.2 fna e 9.3 N3 1006
Percont of Bemple 8 12.08 17.98 13.28 10,38 (R 13.58 3.2 3.9% n.ls

Sewree: Culeuleted fyem published Salmlsticns the Inecns and Exvenditure Survey, 1969 ( Institwto de Investi

{Snes Economices y Sociales,

Tagreses y Castes de Panilics Urbanas S¢ Cuatemala, 1973); food price dats from the Ceneral Statistical Office; and nutrient eontest

Sate frem TOCAP

“‘Smtemies S:etsales por your (1 quetanl « §1 U.8., 1969)



Table C.1h

GUATEMALA

QUANTITY AND COST OF DAILY TARGET DIET

FOR 6.4 MEMBER HOUSEHOLD

Food Item Cost Quantity
Meat .962 1.0016
Fish .076 L0611
Cereals .T64 2.6330
Milk and Eggs .838 2.2652
Vegetables .328 1.7288
Potatoes .038 .2110
Dried Beans .002 .0069
Fresh Fruit .263 1.2527
Fats and 0ils .136 .2313
Sugar, Salt and Spices .1k . 7845
Coffee .115 .0624
Other Foods .b1o .95k40
Other Non-alcoholic Beverages .084 .2892
k. 157 11.4817
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TABLE C.1

5

DOMINICAN REPUBLIC
PRICE OF COMMON FOODS AND AVERAGE DAILY HOUSEHOLD CONSUMPTION BY INCOME GROUPS, SANTO DOMIRGO, 1969

Income Groups*

Estimated

Price 0-$4.99 $10- $20- $25- $50-
Per Kilo g 1k.99 2k.99 29.99 99.99

g g g g

Rice .1k9 78.9 739.7 1117.2 1160.0 902.h
Pasta .221 63.1 51.2 66.9 55.5 67.7
Beans .188 228.8 182.1 220.8 246.8 211.5
Cassava . 064 165.7 113.8 247.5 296.2 203.0
Beef .ok 78.9 91.0 260.9 302.3 287.6
Chicken .uss5 31.6 28.5 160.6 135.7 34h.0
Pork bl 23.7 39.8 66.9 98.7 90.2
Sausage .182 7.9 17.1 60.2 55.5 8L.6
Eggs 1.056 - 8.5 16.7 43.2 101.5
Milk .150 15.8 3k.1 60.2 92.6 107.2
Sugar .098 205.1 324.3 555.3. 617.0 868.6
0il .562 118.4 156.5 240.8 277.7 34k,.0
Plantain .116 137.7 1263.2 1906.7 - 2529.0
Bread .16k 173.6 187.8 294 .4 391.8 358.1

Percentage of
Sample NA L4 12.9 7.9 5.9 19.3

Source: Unpublished data from Income and Expenditure Survey,
Banco Central, 1969 and Banco Central prices.

*Dominican pesos per month (1 peso

= $1 U.Ss., 1969)

9



RUTRIENT CONTENT PER GRAM OF COMMORN FOODS

Table (.16

DOMINICAN REPUBLIC

(Adjusted for Inedible Portions)

1!

Edi- Cal- Pro- Cal- Vita- Thia- Ribo-~ Nia- Vita-

ble ories teins cium Iron min A mine flavin cin min C

(g) (mg) (mg) (1IU) (mg) (mg) (mg) (mg)

Rice 100 3.6L4 .072 .09 .013 - .0008 .0002 .016 -
Pasta 100 3.43 .103 .26 .021 - .0012 .0008 011 -
Beans 100 3.37 .220 .86 .076 .05 .005k4 .0019 .021 .03
Yuca 68 1.01 .005 .2k .007 .03 .000k .0003 .005 .27
Beef 81 1.98 .151 .03 .026 - .0005 .001k .035 --
Chicken 69 1.17 .126 .10 .010 -- .0006 .0011 . 062 -
Pork 86 1.86 .133 .04 .01k - .0071 -0017 .038 -—
Sausage 93 3.79 .113 .39 .032 .51 .0023 .0018 . .027 -
Eggs 88 1.30 .099 .Lu8 .022 1.10 .0012 .0033 " .001 -
Milk 100 .65 .033 1.52 .003 .35 .000L .0020 .001 .01
Sugar 100 3.8L4 - - -- - - - - -
0il 100 8.8%4 - .05 .001 - - - - -
Plantain 69 .91 .008 .01 .006 2.62 .0005 .0003 .0003 .19
Bread 100 3.07 .093 .32 .017 - .0010 .0006 .0110 -
Source:

®*Those figures not available in INCAP
Balance Sheet for Dominican Republic;

INCAP - ICNND, Food Composition Table for Use in Latin America, 1961

composition tables teken from the official Food

Oficina Nacional de Estadistica, Hoja de Balance
de Alimentos para la Republica Dominicana,

1971.

Ly



TABLE C.1T

DOMINICAN REPUBLIC
AVERAGE DAILY HOUSEHOLD CONSUMPTION OF CALORIES AND PROTEINS BY INCOME GROUPS, SANTO DOMINGO, 1969

.
INCOME CROUPS*

(RD $0-3$4.99) (RD $10-$14.99) (RD $20-$24.99) (RD $25-$29.99) (RD$50-$99.99)
Food Item Cal- Pro- Cal- Pro- Cal- Pro- Cal- Pro- Cal- Pro-

ories teins ories teins ories teins ories teins ories teins
Rice 287.2 56.8 2692.5 sh.s 4066.7 80.4 4222.3 83.5 3284.7 65.0
Pasta 216.5 6.5 175.7 5.3 229.5 6.9 190.5 5.7 232.2 7.0
Beans 771.1 50.3 613.6 Lko.1 Thh.0 48.6 831.7 sL4.3 T12.8 46.5
Cassava 167.3 .9 11h4.9 .6 250.0 1.3 299.1 1.5 205.0 1.0
Beef 156.2 11.9 180.3 13.8 516.6 39.4 598.6 bs.7 569.4 43.4
Chicken 36.9 3.9 33.3 3.6 187.9 20.2 158.8 17.1 L02.5 L43.4
Pork kL, 0 3.2 Th.1 5.3 124k 8.9 183.6 13.1 167.8 12.0
Sausage 29.9 .9 6L.7 1.9 228.2 6.8 210.5 6.3 320.6 9.6
Eggs - - 11.1 .9 21.7 1.7 56.1 4.3 132.0 10.0
Milk 10.3 .6 22.2 1.1 39.1 2.0 60.2 3.1 69.7 3.6
Sugar T87.7 - 1245.0 - 2132.2 — 2369.3 - 3335.4 -
0il 10L6.2 -— 1382.7 - 2129.0 - 2hsh 4 - 3041.0 -
Plantains 671.4 5.9 1149.5 10.1 1735.1 15.3 - - 2301.4 20.2
Bread 532.9 16.2 576.5 17.5 903.7 27.h 1202.8 36.5 1099.4 33.3
Grand Total (Household) 4757.6 157.1 8336.1 154.7 13308.1 258.9 12837.9 271.1 15873.9 295.0
Total Per Capita 603.00 19.91 1L65.0L 27.18 1989.25 38.70 2080.70 L43.9L4 2783.9 52.31
Percent of Sample L.k 12.9 7.9 5.9 19.3

Source:

Central Bank; and nutrient content data from INCAP/

*Dominican pesos per month (1 peso = $1 U.S., 1969)

Calculated from unpublished data from the Income and Expenditure Survey 1969; food prices from the

8y


http:RD$50-99.99
http:25-$29.99
http:20-$24.99
http:10-$14.99

TABLE C.18
DOMINICAN REPUBLIC

QUANTITY AND COST OF DAILY TARGET DIET FOR 6.8 MEMBER HOUSEHOLD

Cost Quantity
Food Item ($RD) (Kg)
Rice .1345 .9024
Pasta .0150 0677
Beans .0398 .2115
Cassava .0130 .2030
Beef .1k21 .2876
Chicken .1565 <3440
Pork .0L0o0 .0902
Sausage .0L08 .08L6
Eggs 072 .1015
Milk .0161 1072
Sugar .0851 . 8686
0il .1933 .3L440
Plantain .2934 2.5290
Bread . 0587 .3581

1.3355
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TABLE C.19

Socio Economic Data Tabulated for Sub Sample

of Western Altiplann Farm Households

Using Less than Three Hectares

Number of family members
Over 64
12-64 (men)
12-64 (women)
Under 12

Total income in 1973
Crop Sales
Livestock sales
Other

Total Consumption in 1973
Food
Clothing
Personal articles
Household articles
Other

Land Tenancy (Total)
Hectares of land owned
Rented
Share cropped
Other

Land Use (Total)

Hectares in seasonal crops
Permanent crops
Pastures
Other

All
Farms

6.
2.
1.
1

WWN W

539.3
318.1

12.4
208.9

387.8
60.8
12.4
18.0

5.8
58.9

1.54
1.39
.13
.01
.02

1.55
1.30
.01
.03
.20

Loan

Users

6.5

.2
2.2
1.9
2.2

723.2
482.1

18.2
223.0

505.0
74.6
13.0
15.3

8.5
87.2

1.76
1.53
.19
.01
.03

1.76
1.57
.02
.02
.15

50

Non-Loan
Users



TABLE C.20
CORN

COSTS OF PRODUCTION PER HECTARE

Month Costs
of Purchased Animal Lﬁbor Days
Operation Inputs Machinery Power Family  Hired
Prepare Land May k.35 .08 10.5 12.7
Planting June 10.86 .84 6.9 T.4
Apply fertilizers and
chemicals July 2k .25 .
Cultivate August 3.28 .11 5.6 5.5
Apply fertilizers and
chemicals August 2h.25 2.0 1.5
Harvest December 2.75 .08 13.8 18.7
Total 59.36 11.22 .27 4o.8 k7.3
Yield = 2269 Kilos
Farm Gate Price = .1240/Kilo

Source: Guatemala Sector Analysis Survey, 197h

1%



TABLE (C.21
BEANS
COST OF PRODUCTION PER HECTARE

Month Costs
of Purchased Animal Labor Days
Operation Inputs Machinery Power Family Hiread
Prepare Land July 1.35 .55 12.1 11.9
Planting July Ju1 .03 T.1 7.5
Apply fertilizers,
chemicals and/or
irrigation August 15.86 - 2.2 2.3
Cultivate September .05 9.5 11.7
Apply fertilizers .
and/or chemicals September 15.86 2.2 2.3
Harvest January L,39 .03 10.6 11.1
Total TT7.11 1.46 .55 43,7 46.8
Yield = T69

Farm Cate Price = .29L4/Kilo

Source: Guatemala Sector Analysis Survey, 19Th

cs



TABLE C.22
WHEAT

COST OF PRODUCTION PER HECTARE

Month Costs
of Purchased . Animal Labor Days
Operation Inputs Machinery Powver Family Hired
Prepare Land March 1.13 .09 . 1.h
Planting May .01 . .8
Apply fertilizers,
chemicals and/or
irrigation May 1.8L4 .02 .2 .2
Cultivate July 1.7 1.3
Apply fertilizers
and/or chemicals August 1.84 .2 .2
Harvest and Market October .39 .02 1.4 .9
Total 5.19 R 6.8 4.8

Yield = 382

Farm Gate Price = .11TO

Source: Guatemala Sector Analysis Survey
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TABLE ¢.23

POTATO

COST OF PRODUCTION PER HECTARE

Month

Costs
of Purchased Animal Labor Dayse
Operation Inputs Machinery Power Family Hired
Prepare Land April 2.59 ko 24.3 18.6
Planting May 36.2 18.3
Apply fertilizers,
chemicals and/or
irrigation April T1.37 T.3
Cultivate June 23.9 .
Apply fertilizers,
chemicals and/or
irrigation July 70.95 7.3 2.3
Harvest and Market August 53.3L4 50.2 21.9
195.66 2.59 ko 1k9.2 72.8

Sourcel Guatemala Sector Analysis Survey 19Tk

Yield = 8317

Farm Gate Price = .1145/Kilo

14]



COST OF PRODUCTION PER HECTARE

TABLE C.2h

GARLIC

Month Costs
of Purchased Animal Labor Days

Operation Inputs Machinery Power Family Hired

Prepare Land September 26.55 7.8 16.8
Apply fertilizers,
chemicals and/or

irrigation October 273.16 9.5 7.8

Planting November 6.91 3.8 113.3

Cultivate December 9.1 5.3

Harvest February 62.45 T.5 1.7

3k2.52 0.00 26.55 37.7 260.9

Yield = sh2l
Farm Gate Price = .4140/Kilo
Source: Guatemala Sector Analysis Survey, 197L4

SS



TABLE C.25

CORN AND BEANS INTERPLAKTED
COSTS OF PRODUCTION PER HECTARE

Month Costs
of Purchased Animal
Operation Inputs Machinery Power Labor Days
Prepare Land May 3.09 17.h
Apply fertilizer,
pesticides June 31.72 2.8
Plant Corn June .19 16.4
Cultivate July .11 13.4
Plant Beans July .31 12.0
Cultivate October 17.5
Harvest January 1.61 - .98 17.8
Total 33.83 -- 3.20 97.30
Corn Yield = 1680 Kg/hsa
Bean Yield = 282 Kg/ha
Source: Guatemala Sector Analysis Survey 197k

9s



TABLE C.26

AVERAGE USE OF PRODUCTION OF FIVE CROPS

BY SMALL FARMERS IN THE
WESTERN HIGHLANDS, GUATEMALA

Crop

Corn, improved
Corn, traditional
Beans, improved
Beans, traditional
Wheat

Potato

Garlic

57

(Kg.)
Total Consump=
Production Sales tion Seeds Lost Other

1,292 1,148 40 82 18 6
1,223 749 324 147 4 0
1,298 411 782 90 15 0
1,443 480 850 93 10 9

364 143 203 15 3 2
2,503 1,881 84 493 0 45
3,753 3,311 1l 441 0 0



Month

TABLE C.27

CROPPING CALENDAR USED IN FARM MODEL

Crop

Corn and Beans
Corn Beans Wheat Potato Garlic Interplanted

March
April
May
June
July
August
September
October
November
December
January

February

|||| | |

58
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TABLE C.28

CHARACTERISTICS OF CREDIT USED BY
SMALL FARMERS IN THE
WESTERN ALTIPLANO, GUATEMALA

Number Average
of Interest Size Term
Credit Sources Loans $ Qs Months,
Bandesa (government) 120 8.0 228 11.8
Coops 13 4.4 70 11.1

Other 8 4.6 272.8 11.3



(Adjusted for Inedible Portions)

TABLE C.29
COST AND NUTRIENT CONTENT OF COMMON FOODS EATEN IN GUATEMALA, WESTERN ALTIPLANO

- 60

. Expendi-
Food Item or Crop ture Price/ Cal- Pro- Iron Vita-
' Weighting Kilo ories teins min A
Corn 1.000 14,23 3.60 .003 027 .03
Beans 1.000 36.11 3.36 .220 .077 .03
Potatoes 1.000 17.63 .63 .016 .006 -
Garlic
Meat 1.000 95.41
Beef without bones - - 1.10 .129 .020 .010
with bones .5k45 8L.68
Chicken 217 101.93
Pork 174 98.79
Fish .0kl 142.70
Sausage .023 178.31
Rice 1.000 Lo, 48 3.6k 072 .013 -
Bread 1.000 95.87 2.90 .103 .022 .03
Milk and Eggs 1.000 T7.29 1.38 109 .016 .932
Eggs .565 85.91
Fresh Milk .219 18.68
Powdered Milk .034 198.13
Cream .025 181.70
Fresh Cheese .156 86.50
Vegetables 24.91 .35 .00l .007 459
Tomato .349 33.02
Onion .298 31.45
Guisquil (Squash) .262 12.38
Carrots .031 5.08
Cabbage .05k 11.43
Fresh Fruit 12.94 .48 .006 .006 172
Bananas .27k 9.k43 .67
Plantains .1k40 15.85
Oranges .326 9.43
Avocado .072 45.35
Lemons .16k 8.50
Pineapples .025 16.2)
Melons - -
Sugar, Salt and Condiments 12.1k 3.08 .001 .016 -
Sugar .LuB 9.38
Panela .381 17.38
Salt .135 9.77
Cinnamon
Fats and Oils 84.00 7.82 - - -
Edible 0il 155 yk.11
Lard (Vegetable) .058 58.19
(Pork) .788 84.96
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D. Results

The solution results for the urban and farm models are
presented below. Results are not directly comparable due to
differences in formulation for the two types of households. These
differences will be discussed in the individual treatments, how-
ever.

The Urban Model

With respect to the urban models the results for the four

countries are presented in Tables D.l through D.4. 1In general,

it should be evident that for lqyerJfggguggdgets, the optimum

food pattern is determined by elimina&ing those foods with the

—— — ——— B b ce—m - e

highest cost per unit of weight. For example, in the table for
Bolivia as the budget varies from 32.5 to 28.5 pesos, some fish,
cheese and canned goods are eliminated. with a further reduction,
meat, fats and oils are removed. The 921¥-£93§§>which remain at
the lowest budgep_;eyg; age'cergels!_fruits and vegetables, pota-
toes and sugar.

Since individual items are grouped into categories for the
Bolivia and Colombia tables the sequential pattern is not as
evident as it is, for example, in the table for the Dominican
Republic (D.3). 1In this case it is possible to observe the

elimination process, product by product, as the budget is suc-

cessively lowered.
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Although the results may indicate at this point that the
methodology is somewhat simplistic, the reader should reserve
judgment until the following chapter where the model results
will be evaluated against observed survey data. In fact, the
simplicity of the decision criteria used in the model may allow
insights into behavioral aspects of food consumption.

The Farm Model

The results of the application of the farm model to data
from the Western Altiplano, Guatemala is shown in Table D.5.

As can be seen in the table, the optimum farm organization plan

for purposes of mqgimizing profits would be to plant, sequen-
tially, cash crops of garlic and potatoes on 94 per cent of the

farmland, with enough corn, beans, and wheat planted to maintain

stored stocks, and to purchase all food for household consump-
tion. The expected return from such a farm operation is very
high ($2,203), about four times as high as the average income

recorded for small farmers in the western altiplano in 1973.

Possible reasons for this discrepancy include the failure to

account for some costs, failure tc¢ cwusider risk, and lack of

-

restrictions on diet composigipn,l/ In any case, this result

-———— -

was only possible as long as adeguate operating capital (above

$392) was available.

1/ Since the only constraints on the diet were its calorie, pro-
tein, iron and vitamin A content, the optimum diet was composed
of only two food groups--dried corn and vegetables.
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The effect of the availability of credit.bn farm income
possibilities is dramatically illustrated in Figure D.l. The
minimum amount of operating capital needed to produce a posi-
tive return is slightly less than 210 quetzales. Any amount
above the minimum produces striking marginal returns which
gradually level off as informal credit resources are exhausted
and institutional sources tapped.

The availability of credit has noticeable effects on other
variables as well. As can be seen in Table D.5, the cropping
pattern consistently changes as credit availability declines.
Less land is dedicated to cash crops (garlic and potatoes) and
consistently more land to the lower cosﬁ crops--wheat, corn and
beans. The use of hired labor quickly drops off as credit be-
comes short, and family labor input declines more gradually.

As for the household diet, a scarcity of credit results in a
greater reliance on home produced foods.

Similar variations were made for the availability of land,
but are not reported here since results were not nearly as re-
vealing. 3s land available for seasonal crops was varied from
1.3 to .3 hectares, the cropping pattern, labor usage and

household diet did not change in composition, only in scale.
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TABLE D.1

BOLIVIA

RESULTS OF DIET MODEL APPLICATION BY DAILY HOUSEHOLD FOOD BUDGET LEVELS

Food Item

Budget Levels*

32.5 28.5 2h.5 20.5 16.5 12.5 8.5 k.5
Grams/Household/Day*#*
Cereals 293k.3 293L.3 2934.3 293L.3 2934.3 2934.3 293L.3 1650.0
Meat 167.9 789.3 789.3 .8 0.0 0.0 0.0 0.0
Fish 72.6 61.2 61.2 61.2 0.0 0.0 0.0 0.0
Fats and Oils 260.7 260.7 206.7 126.7 0.0 0.0 0.0 0.0
Milk and Eggs 663.9 606.4 606.4 606.4 L43.5 0.0 0.0 0.0
Fresh Fruits end Vegetables 2016.3 2016.3 2016.3 2016.3 1672.4 1028.5 L68. 4 u68.4
Canned Fruits and Vegetables 20.9 6.5 6.5 6.5 6.5 0.0 0.0 0.0
Potatoes and Derivatives 816.0 816.0 816.0 816.0 816.0 816.0 61.1 0.0
Tea and Coffee 16335.5 16335.5 16355.5 16355.5 16355.5 16355.5 16355.5 16355.5
Other Non-alcoholic Beverages 293.2 293.2 293.2 293.2 293.2 293.2 293.2 0.0
Sugar L26.5 L26.5 L26.5 L26.5 426.5 L26.5 426.5 426.5
Calories (household) 1487L.6 14511.6 13419.3 11317.7 977L4.6 8970.6 7957.9 LLk6.s
per day (per capita) 2656.2 2591.L4 2409.2 2021.0 1745.5 1601.9 1b21.1 794.0
Proteins (household) Lho6. 7 L400.0 337.2 278.8 25h.7 210.3 185.0 78.2
Grams/Day (per capita) 76.2 T71.L 60.2 49.8 Ls.5 37.6 33.0 1.0

® Bolivian pesos per day (11.88 pesos =

#®Prepared quantities used for some cereals, dried legumes, tea and coffee.

$1 vu.s., 1967)

s9



RESULTS OF DIET MODEL APPLICATION BY DAILY HOUSEHOLD FOOD

TABLE D.2

COLOMBIA

BUDGET LEVELS

Budget Levels¥*

Food Item L6. k1.0 35.0 29.0 23.0 17.0 11.0
Grams/Household/Day**
Bread and Cereals 3283.8 3283.8 3283.8 3262.9 3067.1 3039.0 2816.5
Meat T00.8 501.1 178.4 64.3 0.0 0.0 0.0
Milk, Cheese and Eggs 985.5 973.8 973.8 848.9 819.4 8L4.7 0.0
0il, Lard and Grease 263.3 238.5 238.5 68.6 0.0 0.0 0.0
Fruits and Vegetables 226L.3 226L4.3 226L4.3 2264.3 2232.0 1927.3 T9L.6
Potatoes, Plantains 2252.9 2252.9 2252.9 2252.9 2252.9 2252.9 199L4.9
and tubers
Sugar and Panela 995.0 995.0 995.0 995.0 995.0 995.0 995.0
Other Foods **® 328L47.9 32847.9 328L47.9 32847.9 32708.9 32708.9 32708.9
Calories /Day (Household) 14899.1 1L067.2 13327.3 11253.8 10250.8 9670-5 5705.9
Per day (per capita) 2350.0 2218.8 2102.1 1775.0 1616.8 1539.5 900.0
Proteins (household) 365.0 319.7 260.2 232.7 212.1 177.6 108.1
Grams/Day (per capita) 57.6 50.4 bi.o 36.7 33.5 28.0 17.1

®* Colombian pesos per day (21 peso =

$1 u.s., 1971).

®%* Prepared quantities used for some cereals, dried legumes,

tea and coffee.
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TABLE D.3

DOMINICAN REPUBLIC

RESULTS OF DIET MODEL APPLICATION BY DAILY HOUSEHOLD FOOD BUDGET LEVELS

Budget Levels*

Food Item $1.35 $1.22 $1.02 $ .82 $ .62 $ .L2 $ .22
Grams/Household/Day

Rice 902.14 902.4 902.4 902.1%L 902.4 191.4 0.0
Pasta 67.7 67.7 67.7 67.7 0.0 0.0 0.0
Beans 211.5 211.5 211.5 211.5 102.4 0.0 0.0
Cassava 203.0 203.0 203.0 203.0 203.0 203.0 203.0
Beef 287.6 287.6 257.5 0.0 0.0 0.0 0.0
Chicken 3hk.0 34h.0 3Lkk.0 273.6 0.0 0.0 0.0
Pork 90.2 90.2 90.2 90.2 0.0 0.0 0.0
Sausage BL.6 8L.6 8kh.6 0.0 0.0 0.0 0.0
Eggs 101.5 0.0 0.0 0.0 0.0 0.0 0.0
Milk 107.2 107.2 107.2 107.2 107.2 0.0 0.0
Suger 868.6 868.6 868.6 868.6 868.6 868.6 868.6
0i1l 34L4.0 329.4 0.0 . 0.0 0.0 0.0 0.0
Plantain 2529.0 2529.0 2529.0 2529.0 2529.0 2529.0 1050.7
Bread 358.1 358.1 358.1 358.1 358.1 0.0 0.0
Calories (household) 873.8 15612.6 126L41.3 11728.5 106L40.8 6538.6 Lho6.6
per Day per capita) 78L.9 2739.0 2217.8 2057.6 1866.8 i1bk7.1 788.9
Proteins (household) 29kL.9 28L4.9 280.3 223.0 145.6 35.0 9.4
Grams/Day (per capita) 52.3 50.5 bo.T 39.5 25.8 6.2 1.6

L9



TABLE D.L

GUATEMALA

RESULTS OF DIET MODEL APPLICATION BY DAILY HOUSEHOLD FOOD

BUDGET LEVELS

Budget Levels®*

Food Item $3.70 $3.20 $2.70 $2.20 $1.20 $ .70
Grams/Household/Day
Meat 1001.6 587.9 67.0 0.0 0.0 0.0
Fish 611.0 0.0 0.0 0.0 0.0 0.0
Cereals 2633.0 2633.0 2633.0 2633.0 1473.8 0.0
Milk and Eggs 2265.2 2265.2 2265.2 1567.5 0.0 0.0
Vegetables 1728.8 1728.8 1728.8 1728.8 1728.8 1728.8
Potatoes 211.0 211.0 211.0 211.0 211.0 211.0
Beans 6.9 6.9 6.9 6.9 6.9 0.0
Fruit 1252.7 1252.7 1252.7 1252.7 1252.7 915.9
Fats and Oils 231.3 231.3 231.3 0.0 0.0 0.0
Sugar 78L.5 78L.5 78kL.5 7°h.5 78L4.5 T8L4.5
Coffee 1L4.6 0.0 0.0 0.0 0.0 0.0
Non-Alcoholic Berages 289.2 289.2 289.2 289.2 0.0 0.0
Other Foods 95.4 95.4 95.4 0.0 0.0 0.0
Calories (household) 17307.8 16610. 1583L.0 12919.9 11798.2 7956.7 3670.0
per Day (per capita) 270L.3 2595. 2h7h .1 2018.7 1843.5 12L43.2 573.4
Proteins (household) 509.2 L31.L 348.0 30L.9 140.9 21.0
Grams/Day (per capita) 79.6 6T7.L SL.L 47.6 22.0 3.3

# Guatemala quetzales per day

(1 quetzal

$1 U.S., 1969)
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GUATEMALA FARM MODEL:

RESULTS OF PARAMETRIC VARIATION OF AVAILABLE CREDIT

TABLE D.5

Expected Assets at Cropping Pattern Labor
Available Credit  Return Sales Month 12 Corn  Beans Wheat Garlic Pota- Corn & Pur- Home Family Hired
(Quetzales)* Quetzales* (hectares) toes  Beans  Chased Grown Days
$ 0.00
182.00
192.00
202.00 489.3  622.3 0.0 .048  .501  .157  .049  .429  .168 89 16 178.1 0.0
212.00 79.9 1118.5 230.6  .000 .495 .128 .237 511 .168 89 1 247.3 0.0
222.00 440.5 1551.1 589.8 . .000 .426 .128 .406 .580 .168 89 n 306.8 0.0
232.00 782.5 1964.7 . 930.5 .000 .356 .128 .507 .650 .168 87 13 297.6 3.4
242.00 1058.5 2310.7 1205.5 .000 .287 .128 .697 719 .168 91 9 350.9 18.7
272.00 1631.5 3053.3 1776.4 .000 .105 .057 .972 .890 .168 87 13 442.9 7.8
302.00 1847.3 3340.8 1991.3 .000 .021 .027 1.086 .948. .168 93 7 454.9 98.3
332.00 1995.2 3547.6 2138.7 .000 .000 .027 1.112 . 1.103 .162 94 7 478.5 114.7
362.00 2109.7 3733.7 2252.8 .000 .000 .027 1.177. 1.146 .098 97 3 481.7 134.0
392.00 2203.2 3887.3 2345.9 .000 .022 .027 1.216 1.216 .036 100 0 486.1 152.8
422.00 2203.2 3887.3 2345.9 .000 .022 .027 1.216 1.216 .036 100 0 486.1 152.8

* (1 quetzal = $ 1 U.S., 1974)
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E. Analysis

In order for the models under consideration here to qualify

N

——

as useful planning tools, they must allow relatively accurate
~—— ST - SO rb it ~rat
prediction of household behavior. The purpose of this chapter is

to compare model results with empirical data, for the urban model.
For various reasons a rigorous analysis of the farm model is not

possible. These reasons will be discussed below.

The Urban Model

Our approach here is to define a representative household

based on survey data.and.to-compare per capita calorie and pro-
— St e e e .

tein consumption for survey households with the model's predic-
tions for calorie and protein consumption of the representative

-

household at _different budget levels.

The analysis was begun by comgpﬁ}pg<pg; capitércalorie and
gfgtein cgggggption and total food expenditures for the avefage
household of each income group from the survey data and for the
model results at different foog budget levels. The two data
sets for the four countries studied are graphed in Figures E.l-
E.8. In general, a ?igh degree of correspondence is indicated.
(The correlations are higher for Bolivia and Colombia, the two
countries in which the survey data were more detailed with re-
spect to the number of food commodities.)

As a further test of the predictive power of the two models,\

o
statistical tests were performed to test whether the calorie and °

protein consumption pattern predicted by the urban model and the
pattern observed for the average survey households are sjgnifi-

cantly different. This was accomplished by estimating three
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regression equations (for each of the Figures E.1 through E.8)--

o = —— e

one regression using the survey data; one using the model results;

and one using the two data sets combined. The resulting regres-

. g 1/

sions are presented in Table E.1l.=

The statistical tests which were performed are explained
more fully in the Appendix to this chapter. Essentially, the
tests allowed determination of whether it was possible to conclude
that the two data sets are the same (for a 95 per cent confidence
level); (i.e. that the model predictions of calorie and protein
consumption at different food expenditure levels are the same as
those observed in surveys). For all cases except protein consump-
tion in Guatemala, the tests found the two data sets to be the

same. These computations are also presented in the Appendix.

Farm Model

The major difficulty in evaluating the validity of the farm
model is thg lack of detailed data on food consumption and farm
éépagemeng variables disaggregated by income levels and/or farm
size. However, the annual earnings predicted by the farm model
in this application and the average earnings of Guatemalan small
farmers surveyed in 1974 were sufficiently different to indicate

that further refinements in the formulation of the farm model are

necessary before it can be used as a predictive planning tool.

l/It is interesting to note that the fit of the regressions to
survey data was very good. In no case was less than 90 per cent

of the variance in calorie and protein consumption among income

roups explained by the amount of indi-
y tﬁe r§pcoeffici¥nt. money spent on food, as indi



TABLE E.1l

SUMMARY TABLE OF REGRESSION RESULTS

Survey Model i Combined Da_t.a
Inter- 2 Sum of Inter- 5 , Sum of Inter- 2 Sum of
cept Slope® R-  D.F. Squares cept Slope * R©  D.F. Squares cept Slope®* R D.F.  Squares
‘alories )
Bolivia 1102.6 k8.3 .917 8 95299.8 696.L4 65.8 .966 6 98851.6 834.6 59.2 .938 16 280091.3
Colombia 368.4 L3.4 .980 L 30095.4 702.3 37.5 .930 5 1035k6.5 559.5 39.9 .923 11 233735.8
Dominican Republic 79.8 2083.9 .9k2 3 151363.0 457.8 1819.7 .959 5  1L806L.3 316.2 190.9 .936 10 402216.9
Guatemala 998.8 483.3 .935 8 331871.3 393.2 694.8 .922 5 285707.3 T8L4.3 545.8 .904 15 900353.0
roteins
Bolivia 20.6 1.7 .935 8 89.6 9.4 2.1 .976 6 T2.7 13.0 2.0 <95k 16 228.0
Colombia 5.7 i.l .989 4 10.7 T.4 1.0 .97k ) 29.2 6.7 1.1 .980 11 .2
Dozinican Republic 9.3 33.1 .930 3 L6.9 -T.9 ko.5 .927 5 200.5 1.6 43.8 .888 10 3689.3
Guatezmala 17.0 17.8 .963 8 252.3 -8.2 2L.0 .982 5 4.4 6.2 20.2 .922 15 980.3

Calories {(or grams of protein) per unit of local currency

L
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F. Conclusions

It appears from the foregoing analysis that low income

e —————

e e

urban famllles 1n the four countrles studled do 1ndeed attempt

to follow a preferred dietary pat“ern,wandwthat their buylng

decisions related to the acquisition of that diet are very

rational. It further appears that food prlces and size of

food budget are by far the most 1mportant factprs influencing

these dec1s1ons, since in every case they explaln almost all
. —

ofdthe varlatlon observed in calorle and protein consumptlon.

The results of the farm decision model component of the
study show that the single most important factor affecting
the production and consumption decisions facing the small
farmer is the level of available operating capital. When
this capital supply is ample, farm income is high, even on
small holdings, and derives chiefly from the production of
cash crops. When the supply is restricted, the amodnt of
land dedicated to cash crops diminishes, the use of hired
labor decreases, and the production of subsistence crops
increas s.

The urtan food behavior model included here can be used
at present for the following_kinds of analysis:

(1) to determine the impact on calorie and protein intakes
gf ehanges in food prices;

(2) to determine the change in transfer payment needed
tproffset given price changes, in order to assure a minimum
diet;

(3) to predict the probable changes 1n calorie and protein
’ Ty

s



consumption levels arising from food price policy enactments.

The farm model presented in this study can be used for

the kinds of analysis given below:

(1) to define potential production-consumption patterns
and resulting income levels, on small farms;

(2) to examine the effects of various policy options
(fcxr example, level of credit) upon production-consumption
patterns and level of income;

( 3) to determine credit needs for obtaining desired
levels of production and consumption.,

The quality of results concerning the above kinds of
analysis will depend in great degree upon the quality of
the data that go into the models themselves. The best
kind of environment for the further use of models of these
kinds is in the field, where data needs can be assured by

constant attention to design and collection.

82



TABLE F.1

RECOMMENDED PER CAPITA DAILY INTAKES FOR MAJOR NUTRIERTS
(Weighted by Demographic Distributions)

Cal-

Pro- Cal- Phos- Vita- Thia- Ribo- Nia- Vita-
ories teins cium phorus Iron min A min flavin c¢in min C
(mg) (mg) (mg) (mecg)
1. Guatemala 2203 56.6 k99 11 559 .9k 1.18 15 L7
2. Colombia 2052 54.9 sLh3 13 797 .80 1.11 13 36
3. Bolivia 2259 sh.l 500 10 1150 .86 1.h45 15 48
L. Dominican Republic 2235 28.9 Lol 17 607 1.00 1.30 16 27

Source:

Calculated from INCAP Recommended Nutrient Intakes (Evaluacion Nutricional de 1la

Poblacibn de Centro America y Panama: Guatemala, 1969) and demographic data from
same source (Table b4),

Calculated from Instituto Colombiano de Bienestar Familiar, "Recommendacidn Diaria
de Calorias y Nutrientes para la Poblacién Colombiano," Bogote, Sept. 1975 and demo-
graphic date from DANE, Encuesta de Hogares, 1970.

Calculated from Division Nacional de Nutricion,

"Cantodades Minimas de Nutrimentos

Recomendadas por Persona y por Dia, La Paz, 1975 and demographic data from Consejo
Nacional de Economif y Planificacidn.

Calculated from FAO Recommendations, 1972, 1970, 1965, 1961 and demographic data

from Banco Central, Income and Expenditure Survey, 1969.
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G. Recommendations for Further Work

The level of effort in the present contract was insufficient
to allow a number of desirable study outputs to be produced.
Among these were the following:

1. Standardization of Tables C.4, C.8,C.13 and C.17 to
allow better comparison among countries;

2. Estlmatlon of the extent of malnutrltlon from the

above tables and Tables D.1l - D. 4.

3. Com parlson of the farm model results w1th other

estimates of”rneome,‘crop mlx, and auto-consumption.
In addition to the above elements, which can be done with
the existing model formulations, there are several additional %< N

methodological avenues which deserve exploration, including:

.-

l. Investigation of the use of objectlve functlon welghtlngs
————— -

in the urhan models (one such set of weights would consist of
the income elast1c1t1es of demand for various foods) ;

2. Examination of the results of including constraints
in the urban models whrich would allow different substitution

effects to be analyzed;
3. Calculation of a money flexibility parameter;

4. Estlmatlon of prlce and income elast1c1ty matr;ces

and comparlson of these with those obtained from food

N = - N - cdramms e

consumption surveys;
5:. Improvemeht in the formulation of the farm decision
model by incorporating the preferred diet of the urban model
in the objective function, to allow analysis of the relation-
ships of land and operating capital levels to dietary level;

6. Obtention of time series production and consumption


http:C.8,C.13

data with which to validate the farm model in a recursive

programming framework.
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H. ' Appendix

F~Test Formula and Calculations

Hypotheses

Clz Slope and intercept. from regressions on (s) survey
data and (M) model results are the same

C.: Either slope, intercept and/or both are not the same

2
Formula
p* = SSE(S+M) - SSE(F) , SSE (F)
2 . df8 + dfm
where SSE = Sum of squares (residual)

S Regression on survey data

M = Regression on model results
F = Regression on combined data

af

Degrees of freedom

Decision Rule

\

*x & —dh .
If F* & F(1-9; 2, dfS + dfm), conclude Cl

F* > F(1-94; 2, df + df ), conclude C
s m 2

confidence level

where é

2

numerator degrees of freedom

Source: Neter, John and Wasserman, William, Applied Linear

Statistical Models. Richard D. Irwin, 1Inc.,
Homewood, Illinois: (1974), pp. 8, 160-165, 807-813,




I.

Calories
Bolivia

194151.4 - 280091.3

* =
F 3
F* = 2,45
F (1-.05; 2, 1l6) = 3.68
F* < F.. conclude C

1

Colombia

133641.9 - 233735.8

* =
F 3

F* = 2.36
F (1-.05; 2, 11) = 3.89

F* ¢ F .. conclude Cl

Dominican Republic

p* = 299427.3 - 402216.9

2

F* 1.28

F (1-.05, 2, 15) = 3.68

F* < F .. conclude C1

280091.3

16

233735.8

11

402216.9

10
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I. Calories - continued

Guatemala
F* = 617678.5 - 900353.0 . 900353.0

2 15

F* = 2,36

F(1-.05, 2, 15) = 3,68

F* & F .. ¢éonclude Cl



II.

Proteins

Bolivia

162.3 -~ 228.0 . 228
2 * 16

F* =

F* = 2.3

F (1-.05; 2, 16) = 3.68

F* { F .. conclude Cy

Colombia

e = 39.9 - 41.2 - 41.2
2 * 11

F* = .17
F (1-.05; 2, 11) = 3.89

F* < F .. conclude Cl

Dominican Republic

pé = 247.4 - 398.3 . 398.3
2 " T10

F* = 1.89
F (1-.05; 2, 10) = 4.10

F* £ F .% conclude Cl
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II, Proteins = continued

Guatemala

326.7 - 980.3 . 980.3
2 : 15

F*

F (1-.05; 2, 15) = 3.68

F* 2 F .» conclude 02



