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1. INTROOUCTION ANO SUMMARY

From the late 1Q60s to 1QRO, the Brazilian economy had high rates
of economic growth. Ouring this period, both the planted area and
production of some export and energy crops (soybeans, oranges, coffee,
and sugarcane) have increased. This ;ncrease has been assoc;ated with
trends in the Brazil;an economy such as: 1) rural/urban labor migra-
tion; 2) substantial ;ncreases i~ the price Of food; 3) change in the
agrarian structure, and 4) worsening nutritional status of the rural
and urban low-income populations.

Since 1980 thp Brazilian economy has been experiencing a strong
economic recession, mainly due to its large external debt and a weak
world market for Brazilian commodities. This situction prompted the
International Monetary Fund to push the Brazilian government to
increase its exports and control its public expenditures ;n order to
generate the foreign exchange needed to pay its external debt and
interest. The associated policies have been biased toward cash crops
and, as a consequence, in many parts of Brazil a shift from semi-
subsistence crops to commercial crops has represented an important
phenomenon that has not yet been carefully studied.

Consider;ng that more than 50 percent of the food production con-
sumed by the population ;s produced by low-income small farmers (FIBGE

,,,,..te' '.lj

1970) and that these farmers are shifting from sem;-substitution food
production to cash crop production, it is extremely important to
attempt to understand and evaluate the magnitude of the primary
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effects of such a shift upon the income, nutritional status, and pat-
terns of production and consumption of the farmers and their families.

In order to evaluate and assess the above effects, the municipa-
lity of Alagoa Nova-PB in Northeast Brazil has been selected as the
study area. In this municipality, the planted area and product;on of
bananas as a cash crop has been increasing since 1978, and simulta-
neously d;splac;ng the production of food crops such as corn, manioc,
red beans, and cowpeas. Alagoa Nova is currently hosting an integrated
rural development project finan~ed by the World Bank.

The objectives of this study are threefold: 1) to evaluate the
effects of shifts from semi-subsistence to commercial agriculture on
rural household real incomes, consumption and production patterns,
farm employment, and nutritional status of high-risk individuals; 2)
to describe the process through which nutritional status ;s influenced
by the increase ;n the commerc;al;zation of sem;-subs;stence agri-
culture and to identify the most ;mportant components of this process
for policy actions; and 3) to identify policy measures that could be
used to enhance the positive effects of such commercialization and
minim;ze the negative ones.

To realize the above o jectives, data will be collected -- by
means of eight surveys -- to estimate a set of relationships and to
descr;be the phenomenon so as to identify the positive and negative
effects of the shift for future consideration by policymakers.

The research will begin with an ethnographic survey in July 1985
and will end in Oecember 1987 with the submiss;on of the final draft
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Df the research reporto Meanwhile. a report will be issued showing
the results of the preliminary analyses after each quarterly survey.

The team of researchers that will conduct this study will consist
of five Ph.D.'s and a Ph.D. student -- the principal investigator (an
agricultural economist), two co-investigator economists. two co-
investigator nutritionists, and a co-investigator anthropologist who
will work part-time on the project as shown in the budget.

The total budget is estimated to be US$217,824.
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2. BACKGROUNO INFORMATION ON STUOY AREA ANO POLICY ISSUES

Background Information on Study Area

The area selected fQr this study is the municipality of Alagoa
Nova-PB located in the Brejo Parai bano, Northeast Brazi 1 (Fi gure 1).
Paraiba State, where Alagoa Nova is situated, has a population of 2.7
million and is one of the smallest and poorest states in Northeast
Brazil. However, although about two-thirds of the state falls within
the low-potential semi-arid region,; still has unexploited areas
with relatively good agricultural potential. The Brejo, which is
situated on the eastern part of Paraiba, has a population of 187,000,
about 77 percent of whom are rural, and is principally made u~ of
small farmers and farm workers. Oue to its present low agricultural
productivity, almost 70 percent of the population have incomes esti-
mated at less than one-third the national average for Brazil. Wide-
spread malnutrition, acute health problems, and high infant mortality
exist in Paraiba state (Governo do Estado da Paraiba 1978).

According to EMATER-PB (1984), Alagoa Nova has an area of 225
square kilometers and a population of 21,360, 75 percent of whom live
in rural areas and the rest in the town. There are 2,142 farms in the
rural area, with the following distribution by size:

Farm Size (in has.) Number of Farms
O - 10 1,933

10 - 100 188
100 - 1,000 21

Total 2,142
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FIGURE 1. ALAGOA NOVA IN THE STATE OF PARAíSA
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Alagoa Nova can be divided into three sub-areas -- the agreste
(transitional zone), the fruticultural zone, and the sugarcane area.
The fruticultural zone is the focus of this study because since 1978
(the inception of the Integrated Rural Development project for the
Brejo Paraibano [IRDP-PB]), banana production has been subsidized with
low-interest credit, high-yield varieties of banana have been intro-
duced, and technical support has been extended. As a consequence, the
cultivated area planted to bananas and the subsidized credit utilized
by the producers has increased s~bstantially (see Tables 1 and 2).

The main crops being cultivated in Alagoa Nova are bananas,
sugarcane, manioc, corn, oranges, red beans, and cowpeas. The growth
of the cultivated area since 1978 is shown in Table 1. As can be
seen, the areas planted to these crops have dramatically increased
with the exception of sugarcane, which was not financed by the
IROP-PB. This contributed to the increase in the commercialization of
semisubsistence agriculture in Brejo Paraibano.

The crop system of Brejo Paraibano, including Alagoa Nova, is
characterized by intercropping and mixed cropping. This reflects the
typ1cal behavior of farmers in th1s region 1n so much as they ensure
enough subsistence production to feed their families and generate some
surplus to enable them to buy goods not produced at the farm level.

Bananas are grown by small farmers who mostly use family labor.
However, temporary workers are hired in the first year of planting
this permanent crop. Other crops can be simultaneously cultivated
during the first year, but soon after bananas spread and prevent the
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Table 1 -- Planted Area in Hectares of the Ma;n Crops ;n Alagoa Nova-
Braz;l, 1979-831

Y e a r
Crop 1978 1979 1980 1981 1982 1983

Bananas 2000 2150 2190 2280 2310 2468
(100) (108) (110 ) (114 ) (116 ) (123 )

Sugarcane 2300 2500 ?500 1600 1650 1600
(100) (109) (109) (70) (72) (70)

Man;oc 500 • 800 1000 1 00 1000 1150
(100) (160) (200) (220) (200) (230)

Corn 300 200 400 700 600 500
(100) (67) (133) (233) (200) (167)

Oranges 1110 180 400 420 385 452
(100) (113 ) (250) (263) (241) (283)

Red Reans 200 500 600 800 700 600
(100) (250) (300) (400) (350) (300)

Cowpeas 90 90 100 150 100 150
(100) (100) (111 ) (167) (111 ) (167)

Source: EMATER-PB (1984) •
1 The numbers in brackets are percentages.
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Table 2 -- Distribution of Subsidized Credit Among Different Activities
in Alagoa Nova-PB, Brazil, 1978-19831

Bananas Catt 1e Others Total
Year Cr$1,OO02 Cr$1,0002 Cr$1,0002 Cr$1,0002

1978 16,658.1 6,371.0 6,251.6 29,280.6
(56.9) (21.8) (21.3) (100.0)

1979 15,837.3 9,831.3 8,579.2 34,267.6
(46.1) (28.7) (25.2) (100.0)

1980 6,993.8 l 17,197.9 21,073.9 45,265.6
(15.4) (38.0) (46.6) uoc.m

1981 22,413.9 18,066.7 30,271.6 70,752.2
(31.7) (25.5) (42.8) (100.0)

1982 6,059.0 14,529.3 23,808.4 55,152.4
(29.1) (26.~) (44.6) (100.0)

1983 21,654.8 10,274.0 53,742.7 85,671.7
(25.3) (12.0) (52.7) (100.0)

Source: EMATER-PB (1984) •
1 The numbers in brackets are percentages.
2 Real cruzeiros of 1983.



-9-

growth of other crops. Such a situation leads to the displacement af
labor and the other crops.

The average size of a banana farm is 5 to 6 hectares. A typica1
banana farmer present1y earns US$167/mo., whereas a typica1 sub-
sistence farmer earns an estimated US$36/mo.1 Thus, a banana farm
produces a gross income almost five times greater than a subsistence
farm. A typica1 subsistence farmer usua11y has one cow and grows
manioc, corn, red beans, cowpeas, and in some cases, bananas. He
hires out around 60 percent of ~is avai1ab1e fami1y labor to the com-
mercia1 banana farmers and to others.

The market system in the region is relative1y we11-developed due
to the incentives from the IRDP-PB which supported the estab1ishment
of market termina1s at some strategic locations in the Brejo Paraibano.
Conmer-c í aj farmers in the fruticultural area take their produce to the
market í n Campina Grande-PB and se" í t to retal1ers or d1rectly to
final cansumers 1n free marketplaces. As 1ncome 1ncreasesdue to
banana sa1es, more and more sma11 farmers are acquiring old trucks to
transport their produce and thus take advantage of the re1ative1y high
profit margin of direct marketing.

The groups most 1ike1y to be affected by the expansion of banana
production are the banana farmers themse1ves and the semi-subsistence
farmers who se11 labor to the farmer. It appears that the banana far-
mers have not on1y improved their income but a1so the nutritiona1 sta-
tus of their families. On the other hand, farmers who sell labor to

1 The exchange rate in March 1985 was Cr$4,200 = US$1.
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the banana farmers may have bee;l adversely affected by the expanded
production.1 Since the banana farmers need intensive labor only in
the initial phase of planting, the subsistence farmers soon find the
labor market highly restricted.

In the past two years, subsidized credit has become a scarce re-
source. Furthermore, banana farmers are not investing income on new
banana fields b€cause of the high rate of return available in govern-
ment savings accounts. If this trend continues, the above situation
will be altered.

Sixty-four percent of the children in Alagoa Nova are suffering
from first or second degree malnutrition (Table 3). Information
obtained from the extension workers in the area indicates that
occurrence of malnutrition problems is more common among the families
of subsistence farmers than among those of banana farmers, although
there are cases of undernourishment in the latter group.

However, no formal nutritional or socio-economic studies to eva-
luate the effects of shifts from semi-subsistence to more commer-
cialized types of agriculture are available, either for bananas in
Alagoa Nova in particular, or for any other crops in Northeast Brazil.

Policy Issues

As the increase in the profitability of bananas stimulates semi-
subsistence farmers in Alagoa Nova to shift into commercialized

This information was g1ven by the rural extens10n serv1ce 1n the
a rea.



-11-

Table 3 -- Nutritional Status of Preschoolers in Alagoa Nova-PB.
Brazil. August 198

Age Malnutrition
(Years) Sample Fi rst Degree Second Degree Thi rd Degree Total

0-1 21 9 3 2 14
(100) (43) (14) (10) (67)

1-2 21 8 7 O 15
(100) (38) (33) ( O) (71 )

,
2-6 49 23 6 O 29

(100) (47) (29) ( O) (59)

Total 91 40 16 2 58
(100) (44) (18) ( 2) (64)

Source: EMATER-PB (1984 ) and Secretaria de Saude-PB (19Rl).
1 The numbers in brackets are percentages.
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agriculture. policy issues arise which should be considered when
coping with attendant social problems and assessing the associated
distribution of social benefits.

The first policy issue that should be considered is that the
increase in the area of banana cultivation leads to decreases in the
demand for temporary labor in the region and in the planted area of
subsistence crops. This could have several side effects. including:
1) an increase in the rural/urban labor migration; 2) a decrease in

•the income of workers. leading to nutritional and social deterioration
of their families; and 3) an increase in the price of food in the
region if the trend accelerates.

The second policy issue concerns the socio-economic power struc-
ture in the region, i.e., as the banana farmers increase in absolute
number. the pr1ce of land could r1se. thus lead1ng to a change 1n the
agrarian structure and endangering the existence of the prevailing
small farm structure. Once this change in the agrarian structure
occurs. the rural/urban labor migration will inevitably be stimulated.

Finally, industrialization of banana production for export both
to other regin~s of the country and abroad should be explored. since
the study area has comparative regional advantages in banana produc-
tion. The establishment of some factories to process the banan~s
could be a way to increase the return of the activity as well as
employ more of the labor abundant in the region.
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3. METHODOLOGY

Research Design

The research design for this case study is divided into three
phases -- cthnographic survey and population census. sampling and sur-
veys. and data analysis.

Phase I: Ethnographic Survey and Population Census

A preliminary ethnographic survey will be done at the time of the
write up of this project and will be complemented with a population
census. For the thnographic survey. key informant and group inter-
viewing will be used. For the population census. a short question-
naire like the one presented in Table 4 will be prepared.

Phase 11: Sampling and Surveys

The results of the population census will be used to define homo-
genous groups of commercial. mixed. and subsistence farmers according
to the income-generating activities. From each group of farmerst 40
households will be randomly selected and will be surveyed quarterly.
A total of 120 households will be finally targetted. All children
aged 11 and under will be selected from each of the households to be
studied.

Eight surveys will be conducted over a two-year per1od. with each
survey carried out quarterly. The appropriate time for implementation
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Table 4 -- Data to be Collected from Initial Population Census

1. Number of Household Members
2. Major Occupation of Head of Household
3. Number of Years of Household's Existence
4. Years of Marriage
5. Number of Ch1ldren. Total and Under 11 Years of Age
fi. Determination of Past and Present Sources of Income (Head of

Household)
(Place X where any income was derived from the following sources in
specified time period; Landowner refers to farmers who worked their
own land).

1 Yr. 2 Yrs. 3 Yrs. 4 Yrs
Presently Ago Ago Ago Ago

I

Banana Production
1. Landowner
2. Tenant
3. Hired Labol'er-

Smallholder
4. Hired Laborer-Hacineda

Food Product ion
1. landowner
2. Tenant
3. laborer

Other Crops
1. landowner
2. Tenant
3. Laborer

Other Employment
1. Construction
2. Logging
3. Transportation
4. Sales
5. Other
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of each survey will be determined by the results of the complete eth-
nographic survey and population census referred to above.

All variables to be measured during each survey are listed in
Table 5.

Phase lll : Data Analysis

After each quarterly survey, some preliminary data analyses will
be carried out and a report will be issued. However, the final
conclusions regarding the specific objectives of the study will onl~
be reached at the end of an exhaustive data analysis. The partial
data analysis after each survey will be used for checking the data
collected and for improving the ongoing research as well as for pre-
sentation to the donor institutions and the research council.

Analytical Framework

The analytical framework will consist of a set of empirical rela-
tionships to be estimated ;n order to determine the main effects of
the introduction of cash cropping on production, ;ncome, consumption,
and nutritional status of the households to be surveyed, as mentioned
in the last sect;on.

In order to compare the two situations i.e., subsistence
farming versus cash crop farming it will bc necessary to estimate a
system of equations which relates a set of dependent variables with a
set of independent variables as presented below. More details and
discussion of this system of equations can be obtained ;n IFPRI (1984,
pp.27-36).
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Table 5 -- Preliminary List and Schedule of the Main Measurements
to be Made During the Research1

Variables
Survey1 2 3 4 567 8

Community Variables
- Food Prices
- Prices non-food goods & services
- Institutional records-
Household Level Variables
- Income 6y source
- Savings
- Food expenditures

Expenditures non-food goods & services
- Significant purchases
- Source of water supply
- Sanitat ion
- Farm size
- Cropping patterns:

• credit
• type crop
• amount land per crop
• inputs per crop
• yields per crop
• amount crop production sold
• price of sale of each product
• amount of each crop consumed at home

- Fami ly si ze
- Household food consumption3
- Stocks of food
Individual Level Variables
- Years of education

Income by source
Time allocated by women to child care
Bi rth order
Infant feeding practices
Bi rth wei ght
Food consumption for children under 11 yrs.
Two weeks morbidity pattern
Sex
Age
Weight (for all people)
Height (only children after first surve )
Arm circumference

x x x x
x x x x
x x x x

x x
x x
x x
x x
x x
x
x
x

x
x
x
x
x
x x
x x
x x
x x
x x
x x

x
x x
x x
x
x
x
x x
x x
x
x
x x
x x
x x

x x
x x
x x
x x
x x
x

x
x
x
x
x
x x
x x
x x
x x
x x
x x

x x
x x

x x
x x

x x
x x
x x

x x x x
x x x x
x x x x

x x
x x
x x
x x
x x
x
x

x

x
x
x
x
x

x x
x x
x x
x x
x x
x x

x x
x x
x x
x x
x x
x .

x

x
x
x
x

x x
x x
x x
x x
x x
x x

x x x x
x x x x

x x x x
x x x x

;-: x x x
x x x x
x x x x

1 All these variables are to be used as input to the model presented
in the Analytical Framework section.

2 Such as health, weather, credit, migration and all the records at
the community level relevant to latter use to explain the behavior
of the model to be estimated and the process to be described.

3 The method used will be twenty-four hour recall.
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(1) Nutritional Status = f (Age, Sex, Birth Order, Birth Weight,
Breast Feeding, Morbidity, Calorie Intake,
Feeding Pattern, Sanitation. Water. Child
Care, Group).

where:
Nutritional Status = nutritional status of the child as measured

by weight, height. and weight/height. A Z-
score for each of the anthropometric measure-
mentslwill be specified for each child.
Where possible. the same anthropometric
measure will be taken several times in order

Age
Sex
Bi rth Order
Bi rth Wei ght

to Iook at the seasonality effects;
= age af the chil d in months;
= sex of the chil d ;
= bi rth order af the chil d ;

= bi rth wei ght of the chil d ; although hi ghly
desirable variable, it may not be possible
to collect this information on children that

Breast Feeding
are barn at hame;

= 0.1 dummy variable for whether or not the
child was breast fed;

= days the child was sick in the past week;
= individual caloric intake of the child; this

is highly desirable but may not be possible
if the child is fed out of a common plate.
Al so , if the child is still being breast

Morbi dity
Calorie Intake
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fed, caloric intake will be an underestimate
of true energy intake. Caloric intake of
the family may be a proxy for the caloric
intake of the child;

Feedi ng Pattern

Sanitation

Water

Chi 1d Care

Group

(2) CAL ..lJ

= number af times the child ate during the
previous day (excluding breast feeding);

= 0,1 dummy variable; 1 if the child is cared
for by the mother or other adult; O if
otherwise;

= distance to the family water source in
minutes; O if the water is available within
the household;

= 0,1 dummy variable; 1 if the child is cared
for by the mother or other adult; O if
otherwise;

= 0,1 dummy variable for cash cropping/non-
cash cropping household.

=
n

F2 [(h!l Ch Qhj' NUTKNWj)

(3)

(4)

= f3hj (Ph, Pg' Yj, DEMj)
FMY. + NFMY.

J J

j=I, ••• ,m; h=g=l, ••• ,n

(5 ) FMY.
J

=

=
n n

1I1 P1 X1E + PFYF LDjF - 1~1

(6 ) NFMY .
J NFMW [min (AVELAB, TOTDAYj - FRMDAYj)]

where:
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YF
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= conversion factor for computing calories given quan-

=

t 1ty of good h;
quantity of the h~ good consumed by the j~ household;
nutritional knowledge of the mother;
price of the h~ good;
prices of other goods 9
total income;
income earned by tenant or landowner from farm
production;
wage or in-kind income earned off family farm;
farm price of the cash crop;
farm price of the food crop;
production function for the cash crop;
production function for the food crop;
land devoted to cash crop production by the j~

household;
land devoted to food crop production by the j~

household;
price of the 1~ input;
amount of 1~ input used in production of the cash

=
=
=
=
=

=
=
=
=
=
=

=

=
=

crop;

X1F = amount of 1~ ;nput used ;n production of the food

NFMW
TOTDAY j

c rop ;

= wage earned in work off of the family farm;
max;mum number of person days wh;ch household j ;s
willing to work at wage NFMW;

=
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FRMDAYj = total number of person days eontributed by household
j to produetion of eash and food erops;

AVELAB = average number of person days of non-family labor
demanded, given profit-maximizing produetion deter-
mined from (5).

In order to identify the nutritional status of the individuals to
be surveyed, two sets of information will be utilized -- surveys of
individual food eonsumption and anthropometrie measures. The survey

l

of food eonsumption will identify the type, quality, and frequeney Qf
food eonsumption at individual and household levels. The results of
this survey will be used to calculate the dietary value of the food
consumed dally by each individual 1n terms of the follow1ny component s :

o Calories
o Proteins
o Sugars
o Lipids

Vitamins: A B B B B d C' l' 2' 3' 6' an
o Mineral Salts: Calei um, Phosphorus, and Iron

o

Once determined, these dietary values will be eompared with the
minimum requirements established by FAO/WHO (1972) and the deficit or
exeess of each component in the patterns of food eonsumption for the
area will be identified. In order to identify the effects of on-
season and off-season harvests on the patterns of food consumption
over time, the survey will be repeated every three months over a two-
year period.
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The information on food consumption will be obtained through the
24-hour recal1 method (Emmone Ethues 1973) associated with the direct
weight of the food consumed during the day of the interview. The ana-
1ysis of the chemica1 composition of each kind of food consumed wil1
be carried out using the FIBGE (1981) tab1es of conversion.

The anthropometric measures to be co11ected quarterly from
chi1dren under 11 years of age are sex, weight, height, and arm cir-
cumference. These measures wi11 be used to ca1cu1ate a set of indices
to be compared with the Brazi1ian and internationa1 references in
order to identify the degree of malnutrition of the population being
studied.

The first index, weight/height or adiposity index, is wel1
described by Ro11and Eachera et a1. (1982). The Brazi1ian and inter-
national reference popu1ations for this index are given, respective1y,
by Marques et a1. (1974) and Sampe & Masse (1965). The second index
is the weight/age, and the reference population for the Brazi1ian case
is given by Marques et a1. (1974). The other indices -- height/age
and height/age combined with weight/height wi1l also be estimated
and used to identify ma1nutrition prob1ems ;n the popu1ation. For the
rat;os height/age and weight/height, the standard dev;at;on score wi11
be ca1cu1ated and compared w1th those ca1cu1ated by Water10w et a1.
(1977).
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4. TIME SCHEOULE ANO BUOGET

The time schedule shown in Table 6 is an attempt to define the
months in which the field activities Df the research will take place.
After the ethnographic survey and population census, which will be con-
ducted at the beginning Df the research, some adjustments might be
made in the time schedule to align it with the time of planting and
harvesting of the different crops in the area.

A complete budget for the ~esearch proposal is presented in T~ble
7.

A council will be formed to monitor and guide the development of
the research. It will include institutions in the state community
potentially interested in the results of the research. The council
wi 11 comp ri se :

1) Principal investigator of this research;
2) Representative of the International Food Policy Research

Institute;
3) Representative of the National Research Center for the

Semi-Arid Region (CPATSA-EMBRAPA);
4) President of Paraiba State Rural Extension Enterprise;
5) Oirector of the Center for Agricultural Sciences of the

Federal University of Paraiba;
6) President of the Rural Workers Federation of Paraiba State;
7) World Bank representative.
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T.ble 6

Time Schedule Df tbe buarcb Activitiu

TfAII AHD~Nl1I

Ir B ~ S I S
1 9 I S 1 , I , 1 , I 7

7 8 9 10 11 12 I 2 3 4 5 6 7 • 9 10 \I 12 I 2 3 4 S 6 7 8 9-10 11- 12
~.!. --- --- --- --- ----- -- --- -- - --r- -- -- -- --- -- --- --- --- -- --- _._- --- I-- ---- -----
tt inolr.phi c Surv.Y -
Popul.t ion Cenlua -

. Ph••• 11

Qv••• ioD""i •• D•• i," I--
ruinin& of [numlllf.lor. I--
Qucltionn.ir. Pr.-Te.t I--
Qutuionnair. bvi.icn I--

W- ,
ri rtt ~ouad Surv.t ,
Cudin, .nd ldl.1na - --
•• pau Prtp.r.t Ieo - I--

S.cond 10 ti,h< aou"" Surv·1
a ,.L -L ....L -L ~ u, -L

Codin, .nd tdi tina I-- - I-- - --- I-- I--
w.p0rl Pr.plration I-- I-- I-- I-- - - I--

Ph••• 111

.•..
O••• An.ly.i.

IReport ProparatioD -
·l.ch DWZlLcr iu the t.blo reprelentl on. IUrvO)' •

I

1---

'--



-24-

Tlbl. 7. Stlrrina '"tttrn Ind Budatt.

1. Reulrch Per.onnel and Starf

1.1- Pr inc ip e I Lnve e t i,ltor (tconomi It)2
USS 2,500/month Cor 22 ••onthl .........•.•.•.•.•.•.......•.....•.•

1.2- Tvo Co-lnv.~tiB.tor. ([con~mi.t.)
USS 2,SOO/month lar 3 ",onrh. ueh onE ...•...•••••....••.•.•.•.•••

1.3- Two Co-lnve.tigltor. (Nutritioniltl)
USS 2,SOO/••onth for 5 ",onlh. p.e~ on••.••••••.•••••.••..•....•••..

1.4- Co-lnvurigO!or (Anthrcpoloaiot)
US$ 2.500/.,onth for 5 .onthl ••.•••.•.•..•.•••.............•..••..

1.5- Tln [num.rltor.
US$ 2S0/.urv.y for 9 lurv'yl ....••..••••••••.•..•• ~ ••••••••••••••

2. Tripl
2.1- Ti.ld rripl

2.1.1- Invuti,"to," -- 270 d.y •• t 115$ 20/di •••••••• , •••••••••••
2.1.2- Cor hptn ••• for dali colltetion 6 •••..••• :••••••••••••••••
Thrtt Round lrip. Br•• il - W •• hinatan-DC
2.2.1- Air Ticltot .....•.•.•.....•••••••••••••••••.•.•••••••••••••
2.2.2- 10 dlY' .r 115$ 75 por di••.•••••••••••.•••••••.••.••••••••

2.2-

3. Servicl

3.1- Comput.r ri•••-- U5$ 200/your -- 40 hauro ••••••••••••••••••••••••
3.2- Ov.hud to CP,,&SA-EHBRAPA ••.•......••••••..••...•••••....••••....
3.3- Other eJtpenle •...........•.••••....••••.•••.•....•..••......•..•.

,. Contina.ncy.R••• r ve (51 af 1-3 above ) •••••••••••••••••••••••••••••••••

S. TOl.1 •.•••.•.•••••••••••.••.•••••••••••••.•••••.•••••.••••••••••••••••

T.ar

~1 1986 1987 Total

15,000 20,000 20.000 H,OOO
5,000 5,000 5,000 15,000
S,OOO 10,000 10,000 25,000
2,SOO 5,000 5,000. 12,500
7,SOO 10,000 5,000 22,500

',100 1,100 ',000 16,200
6,000 6,000 4,000 16,000

2,000 2,000 2,000 6,000
150 150 150 ·2,150

1,000 2,000 5,000 1,000
1,000 2,000 1,000 4,000
8,000 12,000 . 5,000 25,000
2,893 4,14) 3,JJ8 111,374

60,743 86,993 70,088 217,820

1- lh. r •••• rch i. pro~r.~.d to b.gin in July 1985 .nd to b. compl.t.d by Ooc.mb.r 1987.
2- lh. princip.1 In••oria'lor viii b. Dr. Cor. Ido H. C.I'a.r, Ph.D •. H. viII b•• t.tian.d in ,.trolinl-Pl., ~orrhtl.t

Br •• iI.
)- The tvo co-invlltiJ.tor. vill be Dr. Antônio S.llzlr P. 8r.ndâo and Dr. C.E. Schuh. The, viII vork a. con.ultant.

ont ~nth per Y'lr, .ach one.
4- The co-i~vc.ti~alorl ~ill bt Df. rrt~dr A. ~.vtral Ph.D., A •• i.ttnt PrOrtllOr at th. Dtp.rt~tnt Df r.d.ral V"iV'f,ity

of raulba-PB., Brlzl1, and H•. Ha.oue Hironkl Blcudo H.S., A.lllt.nt ProC •.••or at Feder.l Univer.ity of VltOla :_a
.nd Ph.D.ltudent at Univ,r.it~ Dr Hinn,~nt •• U.S.A.

5- lhe cr-inv •• tiJltor. viII b, Dr. H.ri. Jo •• C.riri do N.~cimento 8eniina, Ph.D., A •• i.t.nt Pror ••• or at the
Hutrition D,p.rtmfnt af Feder.l Univ,r.ity of '.r.íb.-PI., Brazil.

6- [Ach yr.r I ~tttinl i. procrlmn,d (or lh, n.tvork af the r•• ,archer. involv.d in th. difCertnt ta~. Iludi,a und.rwlY
around the vorld fOf rr.~.n(.tion a{ partial f.lvlta and pVIlvltion of the averall r •••• rch dtvelop~tnt.

7· Vh,r, t he principal r •••• r c he r vill bt Ultif'n.d.
8- Th'f inrludel (1) f'rment for lhe ti~, arpnt by lhe htad o( the hou •• hold an.w,rin~ qu •• tionnairt; (2) Typinl:

()) rhon. '111'1 (4) ftQok., >.ro> Ind M.l.rlal. li•• rar.r, fll•• , plnell., Ir.elll ••c.I•• , .te.
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