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Analysis of Food Production Relative to Nutritional
 
Requirements in Bolivia
 

One of the basic dimensions of a sountry's nutritional situation is the level
 

of food production in relation to the population's nutritional requirements. The purpose
 

of this document is to present preliminary estimates of food energy and protein production
 

in Bolivia and to compare these estimates with the corresponding requirements of the Bolivian
 

population.
 

Methodology and Data Sources
 

Agricultural production estimates for 15 of the most important commodities are based
 

on a recent farm survey conducted jointly by the Bolivian Ministry of Agriculture and Utah
 

State University. Preliminary estimates of average crop production and livestock inventories
 

per farm in each of ten ecological zones were multiplied by the number of farms in each zone
 

to obtain total zonal estimates. The latter, which were provided by Utah State University,
 

are the starting point for this study. Since the survey data will undergo further editing,
 

the zonal production estimates may be revised. However, the current estimates are considered
 

adequate for this first stage analysis.
 



Although agricultural production estimates were obtained on a zonal basis, and
 

most of the data presented in this report refer to the ten zones, the derived zonal
 

estimates of food energy and protein production are aggregated to national and regional
 

levels for the discussion in the second and fourth sections of this document.
 

Starting with the agricultural production estimates, allowances were made for feed,
 

seed, waste, and industrial requirements to arrive at estimates of the quantities available
 

for human food consumption. 
The general procedures for these calculations were based on the
 

FAO food balance sheets. 1_ The detailed calculations for the various c),.nodities are presented
 

in Appendix A. Crop production estimates are basej directly on the survey data; in the case
 

of livestock, a takeoff rate was applied to inventory figures to estimate the number of head
 

slaughtered because the latter data were not collected in the survey. 
The basing of production
 

estimates on inventury data is an additional 
source of possible error in the meat production
 

estimates, although possible errors in the estimates of grain used for livestock feed may also
 
be substantial in some cases.
 

j/ 	Food and Agriculture Organization of the United Nations, Food Balance Sheets 1964-66
 
Average, Rome, 1971.
 



In the commodity tables, food production is divided by the zone's population to
 

obtain per capita production. The latter figures are then converted to estimates of
 

calories, proteins and fat.
 

As mentioned earlier, production estimates for only 15 commodities are based on the
 

survey. Some important commodities were not analyzed in detail because the survey data were
 

not in usable form. Data for other commodities were not used because of their very minor
 

importance as sources of food. Nevertheless, the 15 commodities analyzed in detail 
account
 

for over 80 percent of total food prnduction (see Table 2).
 

Aside from possible estimation errors, it should be pointed out that the level 
of food
 

production relative to aggregate needs is not necessarily a good measure of the incidence
 

of malnutrition. 
Even though enough food may be available to provide adequate nourishment
 

for everyone, a significant portion of the population may suffer from malnutrition because
 

of the unequal distribution of food. 
This is often due in large part to the basic problem
 

of extremely low incomes in 
some segments of t,,e population. On the other hand, the nutri­

tional status of a country or a region may be good even though its food production is less
 

than its nutritional requirements.
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Production estimates are useful, however, indcterming the "food gap" which must be
 
filled either by imports from outside the country or interregional shipments within the
 
country as a precondition to attaining adequate nutritional 
levels. In the absence of any
 
better indicators, a large shortfall in food production in a primarily agricultural area would
 
at least indicate the possibility of a severe malnutrition problem. Nutritional programs,
 
however, should be preceeded, if possible, by direct measures of individual's nutritional
 

status.
 

National Averages
 

Before proceeding to the regional analysis, a brief discussion of national average
 
consumption and requirements will 
lend some perspective to the more disaggregated figures in
 
the following sections. 
 Four previous estimates of consumption or intake of food energy and
 
protein are presented in Table 1 along with the estimates obtained in the present study. 
The
 
conventional measures--calories per person per day and grams of protein per person per day-­
are used. 
The last two lines of the table provide two estimates of minimum nutritional require­
ments, which are standards for measuring the adequacy of consumption.
 

Per capita food energy consumption is inadequate except for the estimate obtained in the
 
present study. 
The latter was obtained by summing net production of food energy for the 15
 



commodities analyzed in this report (Table 5) and adjusting the result for other commodities
 

and net imports. 
 (See Appendix B for procedures used in making these adjustments). Since
 

the adjustments are based on data in the 1969-71 food balance sheet, the higher (compared
 

to 1969-71 FAO) food energy estimate obtdined in the present study is the result of the higher
 

agricultural production estimates based on 
the farm survey.
 

The adequacy of protein consumption per capita depends upon which minimum requirement is
 

used. 
 If the higher standard (56.0 grats) is used, per capita consumption is inadequate in
 

three of the five cases. However, this standard, which is based on a document published in 1964
 

appears to be too high in light of more recent expert opinion. If we use the standard of 41.0
 

grams, which is in accord with current estimates, all protein consumption estimates exceed the
 

standard.
 

Joint FAO/WHO Ad Hoc Expert Committee, Energy and Protein Requirements, Food and Agriculture
 
Organization of the United Nations, Rome, 1973.
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Table 1. Estimates of Food Energy and Protein Consumption and Minimum Requirements
 

Per Capita Per Day, Bolivia 

Year Source Food Energy Protein 

(Calories Per Day) (Grams Per Day) 

Consumption 

1958-62 ICNND 1" 2,108 66.1 

1964-66 FAD 1,765 45.8 

1970 MINAG 1,834 48.7 

1969-71 FAO Y 1,900 45.8 

1972 Survey 2,507 62.9 

Minimum Nutritional Requirements 

ICNND 6-/ 2,232 56.0 

FAO/WHO 2,263 41.0 

_. 	Interdepartmental Committee on Nutrition for National Defense, Bolivia Nutrition Survey

cited in U.S. AID Mission to Bolivia, Agricultural Develooment in Bolivia: A Sector
9
Assessment, La Paz, August 1974, p. .
 

2/ Food Balance Sheets 1964-66 Average, FAD, Rome, 1971.
 
/ Bolivian Ministry of Agriculture, unpublished data cited in U.S. AID Mission to Bolivia,
 

op. cit., p.11.
 
4/ Unpublished food balance sheet.
 
5/ Based on farm survey results described in text, with adjustments for excluded commodities
 

and net imports. See Table 4, 5 and A3 and Appendix B, this document.
 
6/ Bolivia Nutrition Survey, cited in U.S. AID Mission to Bolivia, op. cit., p.8.

Z/ Based on report of Joint FAO/WHO Expert Committee. See Table A2, this document.
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In conclusion, it appears that the average intake of food energy is adequate, although
 

this cannot be stated with a very high degree of certainty, particularly because it is at
 

variance with earlier escimates. We can conclude with a greater degree of confidence that
 

average protein intakE is greater than the minimum requirement. However, a significant but
 

unknown percentage of the population probably suffers from inadequate food energy and protein
 

consumption. Furthermore, serious health problems may be caused by inadequate intake of other
 

nutrients.
 

The direct evidence of malnutrition is fragmentary. While it effects all age groups, itt
 

greatest impact is registered in the high mortality and morbidity rate among pre-school children.
 

Sample surveys indicate that 40 to 50 percent of pre-school childron in Bolivia are malnourished.
 

Based on a study by PAHO, malnutrition was judged to be associated with 50 percent of all deaths
 

in this group. ­

21 U.S. AID Mission to Bolivia, Health Sector Assessment, La Paz, January 1975.
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Regions and Zones
 

Bolivia has been divided into ten ecological zones described in the recent agricultural
 
sector assessment. 4_ The zones are aggregated into three regions: 
 (1)Oriente, (2)Valleys and Yungas,
 
and (3)Altlplano. 
Following is a list of the regions with their constituent zones.
 

Region 
 Zones-


Oriente 
 Amazon Rain Forest
 
Beni Plain
 
Brazilian Shield
 
Santa Cruz
 
Bolivian Chaco
 

Valley and Yungas 
 Valleys
 
Yungas
 

Altiplano 
 North Altiplano
 
Central Altiplano
 
South Altiplano
 

U.S. AID Mission to Bolivia, Agricultural Development in Bolivia: 
A Sector Assessment,
La Paz, August 1974, p. 42-49.
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The Oriente region is a tropical and sub-tropical lowland area comprising the eastern
 

part of the country. The Valleys and Yungas are located on the eastern slopes of the eastern
 

chain of the Andes at elevations ranging from 1,000 to 9,000 feet above sea level. 
 The
 

Altiplano is a generally flat plain at altitudes of 11,500 to 14,000 feet. 
The zones are
 

described in some detail in the agricultural assessment,, tb which the interested reader is
 

referred.
 

Regional Production and Requirements
 

Production estimates by region for the 15 commodities treated in detail in the present
 

report and production of other commodities are added in Table 2 to obtain estimates of total
 

regional food production. (See Appendix B for procedures used to derive the totals). The
 

first group of 15 commodities is referred to as "included commodities" and the second as
 

"excluded commodities". Additional sources 
of possible error are introduced in the process
 

of allocating production among regions. This is particularly true of pruduction of many of
 

the excluded conmmodities which, in the absence of better information, was allocated among
 

regions in proportion to rural population. However, the differences in estimated production
 

per capita among regions are so great that meaningful conclusions can be reached, despite
 

possible measurement errors.
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Table 2. Estimated Production of Food Energy and Protein by
 
Region in Bolivia
 

Region Food Energy I/ 

(Million Calories) 


Oriente
 
Included Commodities 2/ 5,332 

Excluded Commodities / 758 

Total 5.910 


Yungas and Valleys
 
1ncluded Commodities 2/ 2,794 


Excluded Commodities Y/ 910 

Total 7
 

Altiplano
 
Included Commodities 2/ 941 

Excluded Commodities ./ 668 

Total 1,60NWT
 

Bolivia
 
included Commodities 2/ 9,067 

Excluded Commodities / 2,156


.Total 11,223
 

1/
 
Production is expressed on a per day basis
 

2/
 
Refers to the 15 commodities treated in detail 

report. See tables 5, 6, and A-4.
 

Protein I/ 
(Million Grams) 

94.6
 
10.9
 

105.5
 

87.7
 
21.7
 

41.1
 
17.2
 

223.4
 
49.8
 

in the presen
 

Refers to commodities not treated in detail in the present
 
report. See tables A-3, and A-5.
 



Reg.onal production and nutritional requirements are compared in Table 3. Per capita
 

requirement figures were multiplied by population to obtain requirements for entire regions.
 

Our estimete of food energy production is only slightly less than the population's consumption
 

requirement for Bolivia as a whole 
, however, there are great differences among regions.
 

Production in the Oriente region is more than three times the requirement of the Oriente
 

population, while the Altiplano produces less than one-third its needs.
 

Protein production is considerably greater than Bolivia's minimum consumption requirement.
 

The Valleys and Yungas produce adequate protein, although they exhibit a substantial shortfall
 

in food energy. Production of protein in the Altiplano is higher relative to minimum needs
 

than is food energy, but is still low. Production in the Oriente in 
terms of protein relative
 

to the minimum requirement is almost identical to food energy.
 

If the major economic activity of the rural population is the production of food, production
 

of food per person ir.Liv rura 
 population should De greater than per capita nutritional require­
ments. Production in the Altiplano, however, falls far short of this standard for food energy
 

(2,263 calories). The Valleys and Yungas barely produce enough food energy to fulfill the needs
 

of their rural population, but protein production is considerably above the minimum standard.
 
If the rural residents of the Altiplano are 
to obtain adequate diets, they must earn substantial
 



amounts of Income from activities other than food production. Although mining and other
 

industries are sources of income for the rural population in the Altiplano, it Is questionable
 

whether this income is enough for them to purchase adequate food. The Ministry of Agriculture/
 

Utah State survey collected data on family consumption and expenditures which can be used to
 

investigate this question after the editing of individual records is completed.
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Table 3. Summary of Population, Nutrient Productio' and
 
Requirements, Bolivia, 1972
 

Oriente 
Valleys

and Bolivia 
Region Yungas Altiplano Total 

Rural Population (Thousands) 2/ 552 1,614 1,362 3,528 

Urban Population (Thousands) 2/ 249 466 933 1,648 

Total Population (Thousands) 2/ 801 2,080 2,295 5,176 

Rural Food Energy Requirement 
(Million Calories) 1/ 1,249 3,652 3,082 7,984 

Urban Food Energy Requirement 
(Million Calories) 1/ 563 1,055 2,111 3,729 

Total Food Energy Requirement 
(Million Calories) 1/ 1,813 4,707 5,194 11,713 

Food Energy Production 
(Million Calories) 1/ 5,910 3,704 1,609 11,223 

Rural Protein Requirement 
(Million Grams) 1/ 22.6 66.2 55.8 144.6 

Urban Protein Requirement 
(Million Grams) 1/ 10.2 19.1 38.3 b".6 

Total Protein Renuirement 
(Million Grams) 1/ 32.8 85.3 94.1 212.2 

Protein Production 
(Million Grams) 1/ 105.5 109.4 58.3 273.2 

Production as a Percentage 
of Total Reouirements: 

Food Energy (Percent) 326 79 31 96 

Protein (Percent) 322 128 62 129 

Production per Person in 
the Rural Population: 

Food Energy (Calories) 1/ 10,707 2,295 1,181 3,181 

Protein (Grams) 1/ 191.1 67.8 42.8 77.4 

Food energy and protein renuirements and production are expressed
 
on a per day basis. Production estimates are taken from Table 2.
 
See Appendix Table A-2 for derivation of per capita requirements.
 

Population data obtained from U.S. AID Mission to Bolivia,
 
A-gricultural Development in Bolivia: A Sector Assessment,
 
LaPaz, August 1974, P. 52.
 



If Bolivia's food production, which is nearly adequate for the nation as a whole, is
 

to meet the nutritional needs of the people in all regions, there must be large shipments
 

from the Oriente to the other regions to supplement the food intake of the rural population
 

and fulfill the needs of the urban populace. Table 4 illustrates the magnitude of interregional
 

shipments that would be needed to attain food energy requirements in all three regions. This
 

does not purport to be a description of actual interregional trade, the magnitude of which is
 

unknown, but rather an indication of what needs to be done given the present geographical
 

distribution of production and population. 
 Nearly 70 percent of food production (measured
 

ii terms of food energy) in the Oriente would have to be moved to the Altiplano and the Valleys
 

and Yurijas. This would have to be supplemented by shipments from abroad equivalent to four
 

percent of national production.
 

Even if the residents of deficit areas possess adequate purchasing power, transportation
 

and marketing services to realize these interregional shipments would be formidable. This
 

raises questions as to whether a strategy to imprcve the nutritional status of Bolivia's
 

population should focus on increased food production in the deficit areas or increased
 

production in the Oriente,iperhaps accompanied by improved food marketing and transport
 

systems. Migration of people from the Valleys and Yungas and especially the Altiplano would
 

also ameliorate the problem.
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Table 4. 	Interregional and International Shipments Needed to Attain Food Energy

Requirements I/
 

Interregional International
Region Production Shipments 	 Consumption
Shipments Requirement
 

Oriente 	 5,910 
 - 4,097 	 1,813 

Valleys and Yungas 	 3,704 1,003 
 - 4,707
 

Altiplano 1,609 
 3,094 491 5,194
 

Bolivia (Net) 	 11,223 
 - 491 11,713
 

!/ 
All figures are in terms of million calories per day. A negative sign indicates shipments

out of the region. Production and consumption requirements are taken from Table 3.
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Commodity Production by Zone
 

Tables 5 and 6 show production of food energy and protein per capita by zone for the
 

15 commodities analyzed in this report. The sum of calories or protein attributed to these
 

products is designated "sub-total of production" to indicate that these food commodities do
 

not constitute an exhaustive list of food comodites produced in Bolivia. Likewise, the
 

"deficit", which is the difference between the minimum requirement for food energy or protein
 

and the sub-total of production, will be filled to some extent by other foods. However, the
 

most important commodities have been accounted for, namely, corn, wheat, rice, potatoes,
 

yuca, beef and veal, and sugar.
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Table 5.Production of Major Food Coemodities inTerms of Food Energy (Calories) per Capita per Day by Zone, Bolivia. 1972 

Amazon Beni Brazilan Santa Bolivian North Central South National 
Food Commodity Rain 

Forest 
Plain Shield Cruz Chaco Valleys Yungas Altiplano Altiplano Altiplano Average 

Corn 748 548 938 1.392 3.460 648 441 2 76 64 518 

Wheat 2 - -* * 145 * 111 9 78 

*Barley - - - - - 37 1 16 36 4 25 

Rice 897 643 660 29047 24 1 370 - - - 164 

Quinoa - - - - 4 - 20 35 244 19 

.Potatoes 11 - 51 23 323 50 38 193 128 176 

Oca - - - 34 - 12 8 - 16 

Yuca 2,199 374 463 1,381 45 - 50- - 165 

Sweet Potatoes - 8 - 6 13 1 5 - 2 

Meat 

Beef & Veal 221 1,932 323 313 263 64 28 18 65 4 124 

Sheep * 2 2 3 11 .25 9 12 66 31 29 

".Goat * 1 4 2 63 23 * 5 5 11 

Pork 56 33 38 30 84 18 14 9 14 4 20 

Poultry 10 8 20 18 13 3 9 * 2 1 4 

Sugar 61 70 145 8,488 109 * 26 - - - 394 

Sub-Total of Production 4,205 3,619 2,593 13,731 4,108 1,326 1,461 127 611 494 1,745 

Deficit - - - - - 937 802 2,136 1,652 1.769 518 

Minimum Requirement 3J 2,263 2,263 2,263 2,263 2,263 2,263 2,263 2,263 2,263 2,263 2,263 

• Less than 0.5 calorie per capita 

See Appendix Table A2 for derivation of per capita requirement 17 



Table 6. Production of Major Food Comodities in Terms of Protein per Capita per Day by Zone, Bolivia, 1972 

Food Commodity 
Amazon 
Rain 

Forest 

Beni 
Plain 

Brazilian 
Shield 

Santa 
Cruz 

Bclivian 
Chaco Valleys Yungas 

North 
Altiplano 

Central 
Altiplano 

South 
Altiplano 

National 
Average 

(Grams) (Grams) (Grams) (Grams) (Grams) (Grams) (Grams) (Grams) (Grams) (Grams) (Grams) 
Corn 19.4 14.2 24.3 36.1 89.7 16.8 11.4 0.1 2.0 1.6 13.4 
Wheat 0.1 - - -* 5.8 * - 4.5 0.4 3.1 
Barley - - - - - 0.9 * 0.4 0.9 0.1 0.6 
Rice 16.6 11.9 12.2 37.8 0.4 6.8 - - 3.0 
Quinoa - - - - 0.2 - 0.7 1.2 8.1 0.6 
Potatoes 0.3 - - 1.4 0.6 8.9 1.4 1.1 5.3 3.5 4.9 

Oca - - - - - 1.1 - 0.4 0.3 - 0.5 
Yuca 12.1 2.1 2.5 7.6 0.3 - 2.8 -- 0.9 
Sweet Potatoes - 0.1 - 0.1 0.2 * 0.1 - - -* 

Meat 

Beef & Veal 19.3 169..1 28.3 27.4 23.0 5.6 2.5 1.6 6.3 0.3 10.8 
Sheep * 0.2 0.2 0.3 0.8 1.7 0.7 0.9 4.8 2.1 2.1 
Goat * 0.1 0.3 0.1 4.5 1.6 * 0.3 0.3 0.8 
Pork 3.5 2.1 2.3 1.9 5.2 1.2 0.9 0.6 0.9 0.2 1.2 
Poultry 1.5 1.2 3.0 2.6 2.0 0.5 1.4 0.1 0.3 0.1 0.6 

Sugar - - - - - - - - - - -
Sub-Total of Production 72.8 201.0 73.1 115.3 126.7 44.3 28.0 5.9 26.8 16.7 42.5 
Deficit - - - - - - 13.0 35.1 14.2 24.3 -
Minizum Requirement 1/ 41.0 41.0 41.0 41.0 41.0 41.0 41.0 41.0 41.0 41.0 41.0 

*.ess than 0.05 grams of protein
 

I/ 18
See Appendix Table A2 for derivation of per capita requireeent
 



Production in each zone comprising the Oriente region--Amazon Rain Forest, Beni Plain,
 

Brazilian Shield, Santa Cruz and Bolivian Chaco--is greater than the pcpulation's require­

ments in terms of both food energy and protein. Corn and beef are important food items
 

produced in all five zones, while rice and yuca are important in all except the Bolivian
 
Chaco. Most of Bolivia's sugar is produced in one zone, Santa Cruz. In terms of food energy
 

produced per capita, Santa Cruz is far above any other zone, mainly because of its large sugar
 

production. Protein production per capita is highest in the Beni Plain because of its high
 

output of beef and veal.
 

Both the Valleys and the Yungas zones show deficits in food energy, although substantial
 

quantities of many different commodities are produced. Protein is adequate in the Valleys,
 

but a fairly large deficit exists in the Yungas. A large share of the Valleys' protein
 

supply is obtained from corn and potatoes, but nearly one-fourth is obtained from animal
 

sources. Although no systematic attempt has been made to evaluage the quality of protein in
 

terms of amino acid composition, it appears that the quality of protein is relatively high in
 

the Valleys, as well as other zones; the combination of about one-fourth animal and three-fourth
 
plant protein probably yields a fairly good amino acid balance.
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All three zones in the Altiplano exhibit large deficits in food energy and protein.
 

The extremely low levels in thn North Altiplano is partly explained by the high percentage
 

of urban population in that zone. 
The most important food commodities are corn, wheat,
 
quinoa(which is insignificant in the other regions), potatoes, beef and veal, and sheep meat.
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Appendix A
 

This Appendix includes 20 tables; the last 15.contain the detailed commodity calculations.
 

Following is 
a list of these tables.
 

Table Al. Bolivian Population by Zone and Region.
 

Table A2. 
 Calculation of Minimum Requirements for Calories and Proteins Per Day.
 
Table A3. 
 Estimates of Consumption of Excluded Commodities, Net Imports of Included
 

Commodities, and Production of Excluded Commodities Per Capita, Bolivia, 1972
 
Table A4. 
Total Food Energy and Protein Production by Zone and Region for Included Products.
 
Table A5. 
 Percentage Distribution by Region with Total Production of Food Energy and Protein
 

from Excluded Products. 

Commodity Tables 
Table A6. Maize Table A15. Cattle 
Table A7. Wheat Table A16. Sheep 
Table A8. Barley Table A17. Goats 
Table A9. Rice Table A18. Pork 
Table AlO. Quinoa Table A19. Poultry 
Table All. Potatoes Table A20. Sugar Cane 
Table A12. Oca 

Table A13. Yuca 
Table A14. Sweet Potatoes 
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Table Al Bolivian Population by Zone and Region
 
Zone 
 Zone Name
Number 
 and Region Population
 

(1,000)
 

I Oriente
 
1 
 Amazon Rain Forest 
 132
2 
 Beni Plain 
 116
3 
 Brazilian Shield 
 109
4 
 Santa Cruz 
 233
5 
 Bolivian Chaco 
 213
 

Sub-total 
 803
 
6 
 It Valleys 
 1,811
7 
 Yungas 
 269
 

Sub-total 
 2,080
 
8 
 III Altiplano

8 
 North
9 927
Central 
 1,257
10 
 South 
 112
 

Sub-total 
 2,296
 
Total 
 _ 5,176
 

Source: Agricultural Development in Bolivia: 
A Sector Assessment, United
 
States AID Mission to Bolivia, La Paz, August 1974, p. 52
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Table A2 -
Calculation of Minimum Requirements for Calories and Proteins
 
Age Group Percent Per Capita Per Capita 

(Years) 

Less than 1 

of 
Po ula tion 

4 

Energy Y 
1Re uirements 

(Calories) 

820 

Protein 2/
Requirements 
(Grams) 

33 
1-4 

14 1,318 25 
5-9 

15 2,068 33 
10-14 13 2,550 45 
15 and Over 54 2,600 47 
Weighted Average - 2,263 41.0 

Estimates based on Colombian data in Enrique Perez Sanin, Parametros
DemograticosColombiano 1951-1964, 
 oroeciones dePoblacioiT4
Bogota, Coombia, P. 269. 
85
 

Protein 
Requirements,
Estimates based on data in FAO/WHO Ad Hoc Expert Committee, Energy and
Rome, 1973, 
p. 34-35.
 

Estimates based on data in FAO/WHO Ad Hoc Expert Committee, Energy and
z2Protein
Requiremnts, Rome, 1973, p. 74 and 87. 
 The entry for children
less than one year old represents allowances for pregnancy and Lactation.
Protein score is assumed to be 70.
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Table A3
 

Estimates 
of Consumption of Excluded CommoditiesjNet Imports of Included Coimodities and Production of Excluded Commodities
Per Capita, Bolivia, 1972. 

Commodity Consumption of Excluded Commodities
Quantity Food Energy Proteins 
Consumed Per Capita Per Capita 

(1,000 MT) (Calories (Grams 
Per Day) Per Day) 

Production of ExcludedNet Imports of Included Commodities CommoditiesNet Quantity Food Energy Proteins Food Energy Proteins
Imported Per Capita Per Capita Per Capita Per Capita 
(!.000 MT) (Calories (Grams (Calories (Grams

Per Day) Per Day) Per Day) Per Day) 

Wheat 
169 272.6 8.57 

Barley - - - 1 1.5 0.05 
Oats 2 2 0.1 - - - 2 0.1 
Other Cereals NES 

Plantains 

9 

48 

20 

22 

0.7 

0.2 

-

-

-

-

-

-

20 

22.5 

0.7 

0.2 
Other Roots NES 36 19 0.3 - - - 19 0.3 

Pulses, Nuts & 
Oil Crops 

Veictables 
18 

251 

35 

43 

1.9 

2.0 

-

-

-

-

-

-

38 

43 

1.9 

2 
Oranqes-Tanqerines 

Lemons-Limes 

58 

16 

11 

2 

0.2 

-

-

-

-

-

-

-

11 

2 

0.2 

-
Bananas 119 47 0,6 - 47.4 0.6 
Other Fruit NES 119 34 0.5 -. - - 33.3 0.5 
Other eat NES 6 4 0.5 - " - 4 0.5 
Eggs 10 9 0.7 - - - 9 0.7 
Fish 

Whole Milk & Cheese 

2 

77 

2 

40 

0.2 

2.2 

-

-

-

-

-

-

2 

28.5 

0.2 

0.9 
Fats & Oils 42 166 0.2 - - - 101.2 0.1 
Beverage Crops 6 5 0.3 - - 6.6 0.5 
Alcoholic Beverages 73 27 0.2 - - - 27 0.2 

Totals - 488 11.8 - 274.1 8.62 416.5 9.6 

Source: FAD, Unpublished Food Balance Sheet, 1969-71.
 



Table A4 - Total Food Energy and Protein Production by Zone and Region

for Included Products
 

Zone and Region 


I Oriente
 

1) Amazon Rain
 
Forest 


2) Beni Plain 

3) Brazilian Shield 

4) Santa Cruz 

5 Bolivian Chaco 


Sub-total 


II flValeys 

7 ungas 


Sub-total 


III Altiplano
 

8) North 

9) Central 


10) South 

Sub-total 


National Total 


Food 
Energy 1/ 

(Million Calories) 

555.1 

419.8 

282.6 


3,199.3 

875.0 


5,331.8 


2,401.4 

393.0 


2,794.4 


117.7 

768.0 

55.3 


941.0 

9,067.2 


Protein l1
 

(Million Grams)
 

9.6
 
23.9
 
7.9
 

26.9
 
26.9
 
94.6
 

80.2
 
7.5
 

87.7
 

5.5
 
33.7
 
1.9
 

41.1
 
223.4
 

Calculated by multiplying per capita production figures in Table 5 and 6

by population figures from Table Al.
 



Table A5
 

Percentage Distribution by Region with Total Product!in of Food Energy.
 
and Protein from Excluded Products
 

'Percent Distribution
 

Plantains 

Oranges-Tangerines 

Lemons-Limes 

Bananas 

Other 1/ 


Food Energy
 
(Million Calories)
 

Plantains 

Oranges-Tangerines 

Lemons-Limes 

Bananas 

Other 1/ 

Total -


Protein
 

(Million Grams)
 

Plantains 

Oranges-Tangerines 

Lemons-Limes 

Bananas 

Other 1/ 

Total 


National Oriente 


100 25 

100 63 

100 34.5 

100 98 

100 15.6 


116.5 29.1 

56.9 35.8 

10.4 3.6 


245.3 240.4 

1,726.7 269.4 

2,155.8 578.3 


1.1 0.28 

1.1 0.69 


--
3.1 3.0 


44.5 6.9 

49.8 10.9 


Valleys & Yungas 


75
 
37 

53 

2 


45.8 


87.4
 
21.1
 
5.5
 
4.9
 

790.8 

909.7 


0.83 

0.41 


-
0.1 


20.4 

21.7 


Altiplano
 

-

12.5
 
-


38.6
 

666.5
 
667.8
 

-
-

-
17.2
 
17.2
 

1/ It is assumed that energy and protein production derived from "other" products 

- are distributed by region according to the percentage of rural population. 

2/ National production is estimated by multiplying per capita figures in Table A3 

by national population.
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Table A6 

Contryt Bolivia 

Commodity: malze (Mietrictons unless otherwise specified) 

Zone and Products 
Production 
inu V 5;-pu V- -j;a 

( 

Otlition 
- -~-- H~uatr dt 

for Food I/ 

-etricto s nless specified otherwise) 

I Po 
~ 

L~rm 
per~ Tear 

Per Capita Consiton 
u C.O I Protelm 
per Da per Ihy k1 p- ay 

(NVue) (G-r) 

Ea 
a 

(GOm) 

1 M.ze 
Niz/.11a
MeizeBeer 

-
10,916.0 
1,080.0 

12,759.0 
10,152.0 

125.0 11,996.0 638.0 
10,152.0 16.91 210.71 74S.0 19.4 8.2 

2 Me 
Mze./Na 
YIze/Beer 

7,027.0 
685.0 

8,215.0 
6,535.0 

82.0 7,722.0 411.0 
6,535.0 56.37 154.4 5.8.3 14.2 6.0 

3 hize 
i tze/!.,l 

hize/Beer 
11,038.0
1,092.0 

12,949.0 
10,516.0 

171.0 12,130.0 64,8.0 
10,516.0 96.8 264.33 938.4 24.3 10.3 

4 hize 
hne/Meal 

."aine/Beer 
35,866.0 
3,538.0 

42,0.2.0 
33,355.0 

527.0 39,413.0 2,102.0 
33,355.0 143.15 392.19 1,392.3 36.1 15.3 

5 .alne 
.hize/Yea 
-,ze/Beer 

76,904.0
7,606.0 

90,086.0 
71,521.0 

1,072.0 84,510.'- 4,504.0 
71,521.0 335.78 974.74 3,460.3 89.7 38.0 

6 hize 
ShiZe/yesl 
.inze/Beer 

156,146.0 
129,567.0 120,497.0 
12,814.0 

5,958.0 14.2,381.0 7,S807.0 
120,497.0 66.57 18.38 6475 16.8 7.1 

7 Mie 
Ibize/ml 
Mmize/Beer 

13,102.0 
1,296.0 

15,453.U 
12,185.0 

282.0 14,398.0 773.0 
12,185.0 45.30 124.12 4{0.6 11.4 4.8 

8 Shize 
aize/kMal 
hize/Beer 

2C?.0 
21.0 

267.0 
195.0 
W 

24.0 230.0 13.01 
195. 0.21 0.58 2.1 0.05 0.0 

9 Meize 
i.e,4-al 

F;ize/Beer 
10,621.0 
1,050.0 

12,650.0 
9,877.0 

* 

A47.0 11,671.0 633.0 
9,877.( 7.86 21.53 76.4. 2.0 0.08 

10 hize 
Size)ieal 
Yaine/Beer 

733.0 
73.0 

875.0 
733.0 

* 

26.0 805.0 44.0 
733.01 6.54 17.92 63.6 1.6 0.7 

N Ya= 
Fbine/A l 
hiize/Beer 

295,983.0 
29,273.0 

351,442.0 
275,566.0 

8,614.0 325,256.0 17,573.0 
275,566.0 53.24 145.86. 517.8 13.4 5.7 

~/Sourc: Based on an umpublisbed sur~vey conducted by the Bolivian Kinistry of Ariculture and Utab State University, 19,74. 
? , ouine
5%of otput. 
I/ M=hfacture for food is outp-t -ins feed, geed waste and food.
 
A/ As -es 91% of Fize under tnenfacture for food is utilitzed as meal and 9%as beer.
 
/ Ext-acton rates are 93% for neal and 450% for beer.
 

_ 100 Gra=s of ubolted corn meal contain 355 calories, 9.2 grams of protein and 3.99 gram of fet.
 
Sou c-e:USiAA,C siticn c Foods, Ag. Handbook No.8, P.28. 
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Table A7 

Country: Bolivia 

Con.odity: Wheat (Metric tons unless otherwise specified) 

Production Utilization Per Capita Consmption 
Zone and Products nput / Output 1 Feed Seed _/ nufacture Waste g/ Food Kilograms Grams Calories Proteins Fat per 

for Food 3/ per Year per Day er Dav 6/ per Da 6/ Dv 6 
0.82 43.28 0.9 - 45.01 	 Wheat 

Wheat/Flour 43.28 32.46 / 32.46 0.250 0.68 2.3 0.091 0.014 

4 	 Wheat 9.0 9.48 -0.68 0.2 
Wheat/lour -0.68 -0.51 -0.51 0.002 0.005 0.02 - ­

5 	 Wheat 14.0 1.17 12.0 0.3 
Wheat/lour 12.0 9.0 9.0 0.042 0.115 0.4 0.02 0.002 

6 -Weat 46,781.0 7,589.75 38,255.63 935.62 
Wheat/Flour 38,255.63 28,691.72 28,691.72 15.840 43.400 114.5 5.8 0.9 

7 	 Wheat 20.0 2.46 17.14 0.40 
Wheat/lour 17.14 12.86 12.86 0.08 0.131 0.4 0.02 0.003 

9 	 Wheat 2Z,211.0 1,314.70 20,452.08 444.22 
Wheat/lour 20,452.08 15,339.06 15,339.06 12.202 33.430 111.3 4.5 0.7 

10 	Wheat 183.0 32.11 147.23 3.66 
Wheat/lour 147.23 110.42 110.42 0.986 2.701 9.0 0.4 0.05 

N 	 Wheat 69,263.0 8,950.49 58,926.68 1,385.30 
Wheat/lour 58,926.68 44,195.01 44,195.01 8.538 23.400 77.9 3.1 0.5 

1/ Source: Based on an unpublished survey conducted by the Bolivian Ministry of Agriculture and Utah State University, 1974. 

2/ 2% of output. 

/ Mafactu-e for food equals output mins feed, seed, waste and food. 

4/ Assunes . J% of Wheat under "Manufacture for Food" is utilised as flour. 

5/ Extraction rate for flour is ?5 

6 	 1C Gra=s of wholc (from hard wheats) wheat flour contains 333 calories, 13.3 grams of protein and 2.0 grams of fat. 
P. 6 6	 Source: Compostion of Foods,

Agricriture Handbook No. 8., .	 28 

http:44,195.01
http:44,195.01
http:58,926.68
http:1,385.30
http:58,926.68
http:8,950.49
http:15,339.06
http:15,339.06
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http:1,314.70
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Table A8 

Coumtry: 	Bolivia
 

Commodity: Barley (Metric tons unless otherwise speciftea)
 

Production Utilization Per Capita Consumption 
Zone and ProduCts Input / Output 6/ Food 1_/ g/ Waste Fbod Grams Calories Protein Fat perSeed 	 Mnufacture F/ Kilograms 

for Food Al per Year per Day per Day 7/ per Day 2/ Day 2/ 
(Number) (Grams) (Grams) 

6 	Barley - 34,524.0 16,571.5 5,869.1 11,047.7. 1,035.7 


Barley/Wboleseed 7,733.4 6,960.1 6,960.1 3.84 10.52 36.7 0.86 0.105
 
Barley/Aalt 3,314.3 2,552.0 2,552.0
 

7 	Barley -- 135.0 64.8 23.0 .43.1 4.1 
Barley/Wholeseed 30.2 27.2 27.2 0.10 0.27 0.9 0.02 0.003 
Barley/I&lt 12.9 9.9 9.9 

8 	Barley 7,480.0 3,590.4 1,271.6 2,393.6 224.4 
Barley/Wholeseed 1,675., 1,508.0 1,508.0 1.63 4.47 15.6 0.37 .0.045 
Barley/iht 718.1 552.9 552.9 

9 	Barley - 23,571.0 11,314.1 4,007.1 7,542.7 707.1 
Barley/Wholeseed 5,279.9 4,751.9 4,751.9 3.78 10.36 36.2 0.85 0.104 
Barley/Nalt 2,262.8 1,742.4 1,742.4 

10 Barley, - 231.0 110.9 39.3 73.9 6.9 
46.6 0.42 1.15 4.01 0.09 0.012
Barley/Wholeseed 51.7 46.6


Barley/Malt 22.2 17.1 	 17.1 

N 	Barley 65,941.0 31,651.7 11,210.1 21,101.0 1,978.2 
Barley/Sholwseed 14,70.7 13,293.8 13,293.8 2.57 7.04 24.6 0.58 0.070 

Barley/Malt 6,330.3 4,874.3 4,874.3 

48% of Barley output.
 
17% of Barley output.
 
3% of Barley output.
 
Manufacture for food is output minus seed, seed vaste and food.
 
Assunes 70% of Barley under "Manufacture for Food" is utilized as "Wholeseed" and 30% as malt.
 
Extraction rates are 90% for wholeseed and 77% for malt. 

2/ 100 Grams of light, pearled barley contains 349 calories, 8.2 grams of protein, and 1.0 grams of fat. Source: USDA, Composition of Foods, Ag.
 
Handbook 	 No. 8, P.9. 
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Table A9 

Country: Bolivia 

Commodity: Rice (Metric tons unless otherwise specified) 

Zone and Products 

1 Rice Paddy 
paddy/Milled 

2 Rice Paddy 

paddy/Milled 

3 Rice Paddy 
paddy/Milled 

4 Rice Paddy

paddy/ 1illed 

5 Rice Paddy 
paddy/Milled 


6 Rice Paddy 

paddy/Milled 


7 Rice Paddy 

paddy/Milled 


N Rice Paddy 

paddy/Milled 

_/ 3% of output 

Production 

Inputs 

17,760.83 


-

11,199.6 


-
10,799.8 


-
71,564.5 

-
761.2 


-
313.3 


-
14,935.9 


-
127,315.1 


Output / 
3/ 


18,512 

11,899.76 


11,654 

7,503.7
 

11,297 

7,235.9 

74,934 

47,9.8.2 

799 

510.0 


330 
209.9 


15,571 
10,007.1 


133,097 

85,314.6 


Seed 

195.77 

104.84 


178.28 


1,121.50 


13.80 


6.77 

168.05 

1,789.01 


Utilizatidn 

Y/
1nufacture 
for Food
 

17,760.83 


11,199.6 


10,799.8 

71,564.5 


761.2 


313.3 

14,935.9 

127,315.1 


Waste 1/ Food 

555.4 
11,899.8
 

349.6 7503.7
 

338.9 
7,235.9 

2,248.0
 
47,948.2 

24.0
 
510.0
 

9.9 
209.9
 

467.1 
10,007.1
 

3,992.,
 
85,314.6
 

2/One ton of paddy yields 0.67 tons of milled rice.
 

2/Paddy output and use for seed based on Utah State survey.
 

A/ 100 grams of rice contains 363 calories, 6.7 gramsof protein,
Source: USDA, Conpoivi-nof Foods, Ag. Handbook No.8, p.52. 

and 0.4 grams of fat. 
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Table A9 (CONT.)
 

Country: Bolivia 

Co-n-dity: Rice (Metric tons unless otherwise specified)
 

Zone and Products 


1 Rice Paddy 

paddy/$i=ed 


2 Rice PaidvpaddY/:A'lled 

3 Rice Paddypaddy/{Uled 


4 Pice Paddy
paddy/Zlled 

5 Rice Paddypaddy/1llled 

6 Rice Paddypaddy/ illed 

7 Rice Paddy
paddy/l;-lled 

N Rice Paddy

paddy/ 1alled 

1/ 37 of output 

Kilograms Gram 
per year per Day 

90.15 
 246.99 


64.69 
 177.23 


66.38 
 181.86 


205.7"9 
 553.81 


2.39 
 6.55 


0.12 
 0.33 


37.20 
 101.92 


16.48 
 45.15 


Per Canita Cons 


Calories 
per Day4/ 


(Number) 


896.6 

643.3 


660.2 

2,046.6 


23.8 


1.2 

370.0 


163.9 


n
 

Proteins Fa
er DyLI br D4/L/ 

(Grams) (Grams)
 

16.55 
 0.988
 

11.87 
 0.709
 

12.18 
 0.727
 

37.78 2.255
 

C.44 0.026 

0.02 
 0.001
 

6.83 0.408
 

3.03 
 0.181 

2/One ton of paddy yields 0.67 tons of milled rice.
 

/Paddy output and use for seed based on Utah State survey.
 

/ 100 gras of rice contains 363 calories, 6.7 gramsof protein, and 0.4 grams of fat.Source: USDA, Com'"tnnof Foods, Ag. Handbook 1o.8, p.52. 30 A
 



Table AlO
 

Country: Bolivia
 

Commodity: 
Quinoa (Metric tons unless otherwise specifieo)
 

Zone and Products Production 

Inputs 4/ Output l! Feed 

Utilization
 
Seed Manufacture Waste 
 Food
for Food _/
 

6 Quinoa 
 1,376.0 
 207.48
quinoa/fluur 1058.44 899.7 5/ 
1058.44 110.08
 

899.7
 
8 Quinoa 
 3,380.0
quinoa/flour 2387.07 2029.0 / 722.53 2387.07 270.40 

2029.0 
9 Quinoa 6,537.0
quinoa/flour 5743.80 4882.2 5/ 

270.24 5743.80 522.96
 
4882.2
 

10 Quinoa 
 3,906.0
quinoa/flour 3521.33 72.19 3521.33 312.48
2993.1 5/ 

2993.1
 

N Quinoa

quinoa/flour 15,199.0 1272.44 12,710.64 1215.92
12,710.64 10,804.0 


10,804.0
 
l/ Source: 
Based on unpublished survey conducted by the Bolivian Ministry of Agriculture and Utah State University, 1974.
 
2/ 8% of output.
 
3/ Manufacture for food equals output minus feed, seed, waste and food.
 
4/ Assumes 100% of Quinoa under "manufacture for food" is utilized as flour.
 
/ Extraction rate is 85% for flour.
 
6/ 100 grams of quinoa contains 333.3 calories, 11.1 grams of proteins and 3.70 grams of fat.
 

Source: 
 FAO Food Balance Sheets, United Nations, Rome Italy, 1971, p. 78.
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Table AI (CONT.)
 

Country: Bolivia
 

Commodity: 
 Quinoa (Vsetric tons unless otherwise specifieo)
 

Zone and Products 

Kilogramsper year Grams 

per Day 

Per Capita Consumption
Calories 
per Day 6/ 

(Number) 
6 Quinoa

quinoa/flour 0.50 1.37 4.3 
8 Quinoa 

quinoa/flour 
2.19 6.0 2. 

20.0 
9 Quinoa 3.88 10.63 35.43 

quinoa/flour 

10 Quinoaquinoa/f ou r8 26.72 73.21 244.01 
N Quinoa 

quinoa/flour 
2.09 5.73 19.10 

Proteins 

per Day _! 


(Grams) 


0.15 


0.67 


1.18 


.3.7
8.13 


0.64
 

Fat
 
per Day §!
 

(Grams)
 

0.051
 

0.22
 

0.393
 

2.71
 

0.21
 

l/ Source: 
 Based on unpublished survey conducted by the Bolivian Ministry of Agriculture and Utah State University,

2/ 84 of output.

3/ :anufacture for food equals output minus feed, seed, waste and food.

4/ Assumes lO0 
 of Quinoa under "manufacture for food" is utilized as flour.
 
5/ Extraction rate is 85% for flour.
 
6/ 100 grams of quinca contains 333.3 calories, 11.1 grams of proteins and 3.70 grams of fat.
Source: 
 FAO Food Balance Sheets, United Nations, Rome Italy, 1971, p. 78.
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Table All 
Cou'tt7: Bolivia 

Ccrnodtty: Potatoes (Metric tons unless otherwise snecified)
 

Production Utilization Per Capita Consumption
Zone and Products -Input Output Feed .J/ Seed 2/ Mnufacture 

for Food 
Waste f Food .1/ Kilograms 

per Year 
Grams 
per Day 

Calories 
per Day / 

Proteins 
per Day 

Ft W 

/ per fly 

1 Potatoss - 975 48.8 185.3 68.3 672.6 5.10 13.97 
(:.nber)
lr 3 

(Grams)
0.29 

(Grams)
0.014 

4 Potatoes - 8,210 410.5 1,559.9 574.7 5,664.9 24.31 66.60 50.6 1.40 0.067 
5 Potatoes - 3,452 172.6 655.9 241.6 2,381.9 11.18 30.63 23.3 0.64 0.031 
6 Potatoes - 407,594 20,379.7 77,442.9 28,531.6 281,239.8 155.30 425.48 323.4 8.94 0.425 
7 Potatoes - 9,354 467.7 1,777.3 654.7 6,454.3 24.00 65.75 50.0 1.38 0.066 
8 Potatoes - 24,543 1,227.2 4,663.2 1,718.0 16,934.6 18.27 50.05 38.0 1.05 0.050 
9 Pctatoes - 168,789 8,439.5 32,069.9 11,815.2 116,464.4 92.65 253.83 192.9 5.33 0.254 
10 Potatoes - 9,979 499.0 1,896.0 698.5 6,885.5 61.48 168.44 128.0 3.54 0.168 
N Potatoes - 632,896 31,645.0 120,250.4 44,302.6 436,698.0 84.37 231.15 175.7 4.85 0.231 

_/ 5 % of output 

19% of output 

/ 7 % of output 

A/ Output minus seed, seed, and waste 

/ 100 Grams of potatoes contain 76 calories, .2.1 grams of protein and 0.1 grams of fat. Source: USDA Composition of Foods, Ag Handbook No.8, p. 50. 
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TABLE A12 

COUN'x: Bu±.DivA 

COMMODITY: OCA (Metric tons unless otherwise specified)
 

Production Utilization Per Capita Consu tion 
Kilograms Grams Ca ories Proteins FatZone and Products Input Output 1/ Seed 2/ Waste 2/ Food Per Year Per Day Per Day 4/ Per Day 4/ Per Day 4/
 

(Number) (Grams) (Grams)
 

6 OCA 51,229 5,123 5,123 40,983 22.6 61.9 34.0 1.05 0.371 

8 OCA 9,295 930 930 7,435 8.0 21.9 12.0 0.37 0.131 

9 OCA 8,278 828 828 6,622 5.3 14.5 8.0 0.25 0.087 

N OCA 68,802 6,881 6,881 55,040 10.6 29.0 16.0 0.49 0-174 

I/ Source: Based on unpublished survey conducted by the Bolivian Ministry of Agriculture and Utah State University,1974.
 
2/ 10% of Production
 

3/ 10% of Production
 
4/ 100 grams contain 55 calories, 1.7 grams protein, and 0.6 grams fat. Source: FAO Balance Sheets.
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TABLE A13 

COUNTRY: BOLIVIA
 

COY-MODITY: Yuca (Metric tons unless otherwise specified)
 

Production Utilization Per Capita Consumption 
Zone and Products Input Output 3 Feed 2j Waste 3) Food 

Kilograms
Per Year 

Grams 
Per Day 

Calories 
Per Day 4_ 

Proteins 
Per Day A) 

Fat 
Per Day 4j 

(Number) (Grams) (Grais) 

1 YUCA 111,638 22,328 16,746 
 72,564 549.7 1,506.0 2,198.8 12.05 1.506
 

2 YUCA 16,663 3,333 
 2,499 10,831 93.4 255.9 373.6 2.05 
 0.256
 

3 YUCA 19,422 3,884 2,913 12,625 115.8 317.3 463.3 
 2.54 0.317
 

4 YUCA 123,762 24,752 18,564 80,446 345.3 
 946.0 1,381.2 7.57 0.946
 

5 YUCA 3,696 739 554 2,403 11.3 31.0 45.3 0.25 
 0.031
 

7 YUCA 52,624 10,525 7,894 34,205 127.2 348.5 
 508.8 2.79 0.349
 

N YUCA 327,805 65,561 49,170 213,074 41.2 112.9 164.8 0.90 
 0.113
 

1/ Source: Based on unpublished survey conducted by the Bolivian Ministry of Agriculture and Utah State University, 1974
 
2/ 20% of Output
 

3/ 15% of Output

4/ 100 grams contains 146 calori's, 0.8 grams protein and 0.1 grams fat. Source: 
 Instituto de Investigaciones Technologicas,


DiseWo de Dietas de Costo Mini-o, Bogota. Colombia, 1972, P. 78.
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TABLE A14
 

COUNTRY: BOLIVIA
 

COMMODITY: 
 Sweet Potatoes (Metric tons unless otherwise specified)
 

Production 
 Utilization 
 Per Capita Consumption
 
Kilograms
Zone and Products Inout Output I/ Waste 2/ Food 

Grams Calories Proteins FatPer Year Per Day 
 Per Day 3/ Per a, 3/ Per.Day 3/
(Uuinber) (Grams) (Grams) 

2 Sweet Potatoes 
 324 32 292 2.5 6.8 7.8 
 0.13 0.027
 

4 Sweet Potatoes 
 484 48 
 436 1.9 5.2 
 5.9 0.10 0.021
 

5 Sweet Potatoes 
 954 95 859 4.0 11.0 12.5 
 0.21 0.044
 

6 Sweet Potatoes. 606 61 545 
 0.3 0.8 
 0.9 
 0.02 0.003
 

7 Sweet Potatoes 510 51 459 
 1.7 4.7 
 5.4 0.09 0.019
 

N Sweet Potatoes 2,878 287 
 2,591 0.5 1.4 
 1.6 0.03 0.006
 

I/ Source: 
 Based on unpublished survey conducted by the Bolivian Ministry of Agriculture and Utah State University, 1974.
 
2/ 10% of Production
 
3/ 100 grams contain 114 calories, 1.7 grams protein and 0.4 
crams fat. Source: USDA, Composition of Foods, Ag. Handbook
 

No.8, P. 61.
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Table Ala 

Ce-mbrz Bolivia 

Corrsc0ty: Fort (Metric tons unless otherwise specified) 

ZoeadProduot cm OtIalluPetCpiaion~p 
OOho~ufaotur,0utFzt 	 Food Illogron, 0rmza ~ e Prstains 7'~~ 

I 	Fork 1 51,77 31,648/ o31,68 e n/az.) .- (rea) 
F3r,2/ 9,9.4/ 31,6 949 7.189F /---WO." 348,1,/ 	 19.70 54./. 3.3 4.548 0.360 0.99 1.5 0.2 0.1 

2 Fc.. 27,62 2/ 16,597 3/ 16,597
" 1c6,972/1 49-1 497 4.2ft 11.74 32.4 2.0 2.7 

F,. 16,597 125 	 25 0.215 0.5O9 0.9 0.1 C.1.5 

3 PC--' 29,348 / 17,609 2/ 17,609- :rr-k;/t 17,609 1 5284/ 	 528 13.274.44 36.6 2.2 3.0 
.- QCfe: 17,6C9 :/ 26/ 	 26 0.242 0.66 1.0 0.1 0.1 

- 50,4E1 2/ 30,289 J/ 30,289
 
-r"~*30,3-92
-s  	 939) 909 3.901 10.69 29.5 1.8 2.43-3/cffa 45 	 0.195 0.53
3I,2-92/ 	 45 0.8 0.1 0.04
 

5 F2r 127,5319 3/ 76,505 1/ 76,505
" /.t 76,-505 - 2,2,5 ./ 2,295 10.775 29.52 81.5 5.0 6.7­76,535_/ 115 1/ 
 115 0.539 1.48 2.2 0.2 0.1
 

6 2'r 236,53/ 141,9m02/ 141,902 
crat141 2j 4,257.4/ 4,257 2.351 6.44 17.8 1.1 1.51 1 lJ 1/
Irfff9,:32 2133/ 	 213 0.118 0.32 0.5 0.1 0.03
 

7 Frk 26,217 3 15,733 1/ 15,730 
Fk/at1 5,730 4/72 .4/ 472 1.755 4.81 13.3 C.81 1.1_:-',:ff'=! 15,730 1_/ 24 0.8 0.2/. C.4 0.04 O.,2 

- 60.26. _/ 36,159 3/ 36,158 
36,155 1,085 4/ 1,05 1.170 3.21 8.9 0.54 0.73P~dC"'i±s 36,158 54 2/ 	 54 0.059 0.16 0.3 0.03 0.01 

9 :k121,7202 76,032 7,3
 
FzrkN-t 76,332 1/ 
 2,281 T/ 	 2,281 1.815 4.97 13.7 0.E3 1.176,32 2 1t, 5/ 	 114 0.091 0.25 0.4 0.C4 0.02 

13 :) 	 2,63 1 1,778
F-ri . 1,7 32/ 53 	 53 0.473 1.30 3.6 0.22 0.10F0rk", 1,78 2, 32/ 3 0.02" 0.07 0.1 0.01 0.01 

",414/V 0 
Pzrk,'.tht 14,648 1 13,326 &/ 13,326 2.575 7.05 19.46 1.18 

5 Pr 	 .,648 3/ .440,648 

1.60Pcr . 'offalv .0,64 2 667 ./ 	 667 0.129 0.35 0.54 0.05 0.03 

./ =Y-.- cf head 192. Soure: U;ubliased Survey conluoted by Bolivian MIl.try of Agricu ture and Utah State Uiveraity, 197L. 

3/ -er of *a&-- -10 s take off ratio of 0.60. 

3123I3LLegrane carcass .,Igihi per am3 , salhAerd..5Ki~ocra-s ef"s P- Ani- ,1.,'te' 

-p 	 6/ 30 of oF rk cautain, 276 ca3.rriec, 16.7 Cr* of protein and 22.7 C-ro= of fat; 100 grun= offals contain 154 calories, 15.4 Ttem.--- amd 7.79 cm= fat. Data f eat refer to composite of o-to, lee ut in =A4, compositIrc of Foods. Ag Eamdbook No. 8, p.4.7.
Dta 2': cffalg cicua -eted fi FAO blance sheet. 39 



Table A19 

Caumtrty MITIlz 

Poultry (Metric tonsunless otherwse specified)Codotty: 

Per Caita.mmptoUt n
Prod utc 

Iopetx Oututs H~frctuO Food MOP%= Grams Calories proteins Fat 
zone a 

for Food 	 D--. Ymee Mrr r 5/ e, D" 5/ 4a 5 
2&2Ner)1 Fkrams) (Orans) 

1 Poltry 1 36C,0033 432,0r' :/ 432,004
 
Pcty/Xeat 3t9 389 1.066 8.08 10.2 1.5 0.4
 

2 Pc'lt.7 240,699 ./ 288,839 j/ 288,839
 
P-.trF/.at 260 A 260 0.712 6.14 7.7 1.2 0.3
 

3 P --- 583,958 ./ 7CO,750 2/ 700,750ty

t.-yP.l+at 	 631 Al 631 1.729 15.86 20.0 3.0 0.8 

4 	Po-Al7 1,14,067 _/ 1,324,l8O/ 1,32._,8
 
Pc-ult-.-A~Mt 1,192 A/ 1,192 3.266 14.02 17.7 2.6 0.7
 

5 	Pcultxy 742,2662/ 890,719 / 890,719
 
Pct--.Pmat 802 Al 802 2.197 10.32 13.0 2.0 0.5
 

6 P"--e7 1,477,140 2/ 1,773,048 / 1,773,048
 
Poult-y7/eat 1,5-46 .l 1.596 4.373 2.42 3.0 0.5 0.1
 

7 	Poltry 653,413 2/ 784,096 / 748,096
 
?Clt-/.keat 706 Al 706 1.934 
 7.19 9.1 1.4 0.4
 

8 Poult-, 78,.69 gJ 94,163 1/ 94,163
 
4851 85 0.233 0.25 0.3 0.1 0.01
 

9 	Pc-:1tz7 581,070 R/ 697,284 I/ 69/7,2!4
 
Pz-.'tr-y/, at 628 U 8 1.721 1.37 1.7 0.3 0.1
 

10 	P?.. try 26,199 a/ 31,438 21 31,438 
Pvlt.-y/yat 28 Al 28 0.077 0.69 0.9 0.1 0.04 

N Pa--c 7 5,847,684 Z/ 7,017,221 3/ 7,017,221 
6,316 .l 6,316 17.304 3.34 4.2 0.6 0.2 

3/Head of chLcke=.
 

2/ er of -c' ke-s in 1972. Sucre: Unpublished Su.-vey coducted by BoliTian lnistry of Agricutue and Utah State University, 1974.
 

/ Zber of head tie teke-cff, rate of 1.2. 

Al c.9 Kocra-s carcass wei7ht per arimalslaucnterea. 

lOG Gra e of poultry contaln 126 calories, 218.8 gres, protein and 5.1 grRsm fat. Data for poultry refer to fryars ready-to-ook in USDA, 
Crzn.tL:n of Fc-s, Ag Handbook Ho. 8, p.2 .	 40 
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Table A20
 

Country: Bolivia
 

Cnmdlty: Suqdr Cane (Metric tons unll'ei otherwise specified)
 

Producti,,n Ut.llzatL,,n 	 Per Capita Consupipti
7-,no and Products Ilk uI~ '- -1 	 Hm',lu , b F 4 lht:n ~ T ln r 

f'or F-4,.I LI |.,r T,,.r i..r thy I.r ti 

1 	 3'uCa 1U,/5 111.7 ".0 1,556.JCana 	 1. 
ranu/haw Cot 7,'I)'1.0 t!4v 	 ­

iaw Crntr./lftnrln,.i 14 758 L/ 758 5.74 15.73 60.6 

2 ui,,r Cam 10,461 136.1. 8,(,65.4 1.).2, &/ 
Cevno/a Cost. 8,065.4 831 1/ 11J1 
Raw Centr/Rofinod 831 W ,.59 18.05 69.58765 	 765 

3 CLmr C.ano 18,9161/ 1,494.4. 	 14,;41.2 2,837.4 
C,/nAtag Cint 14,5 4.2 1,502 ./ 	 1,5(12 
Rae Cntr/~rlnnd 1,502 1,312 6 	 1,382 12.68 34.71. 145.3 

4 	 Suenr-Cano 2,566,5251_ 202,755.5 2001/ 1,978,5Y].6 384,'78.8 
Can-/klIv Cent 1,f8,59'o.6 2oj,'r)5 ;s'oJ,'rb5
lh'r f:,ontr/lbil'l n,, 20J3,'0)5 1P7,0'1 Y187,491 	 804.68 2,204.61 8,487.7 

5 :ner Cnnq 30,12) 1 2,380.2 23,229.. 4,519.. 
CrnIuLw Cent 23,229.4 2,39 13/ 2,Y 
ltu C. ./ ,r~n,'! 2,373 2,2U2 W 2,202 10.34 211.33 109.1 

6 Sumr Cano 1552/ 12.3 	 119.4 23.3 
Ct.,./ nu C.nt 119.4. 121 	 12 
Paw Ccntr/iof!ned 12 11 U, 	 11 0.01 0.03 0.1 

7 	 Su ar Cana 9,142 L/ 722.2 7,048.5 1,371.3 
Cmno/!;nw Cont 7,048.5 726 1 726 
Raw C.ntr/Ro ined 726 668 6/ 668 2.48 6.79 26.1 

H 	 f:l .mr ran,, 2,6.5'1)3 2/ 2Ur,U1U.6 2,Y31,11,.') r)6,855.5 

J~, rt/,:ztr/lln.v1 210,U83 1"),271 L/ 	 193,277 37.3. 102.30 393.9 

1.lDJ uru:nlhr,;al, I nIurv.y *,',rhlg,,.lIy Ilvin,, MIltihLr -,rAlrloInlL.,, nirl II1.i, :;Ln I [htiv,.*rilL.y, 'r/,4. 

S7. ,r,4 , m,-. ot.,t. 

./ 15% of vtWlnr ,am output. 

1/Output JoL=z DO(K, COW. arIx WUot4o. 

1/ Extraction rmt or 1U.3%. 

( FExtra,:Llun rno, or ' 1. 

7/ IM0 gr,,n ,it* il'In,-I ,ijr ,s.-nIAnIi S'', m ,rI l I.,.as,,t piurl,,lus ,r I',I . W-:I4A ., ,.,i.Maisei,:, At. linxlx,k No.t1 p. 
6 1. 

41 
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Appendix B: Derivation of National and Regional Estimates
 

National consumption and regional production estimates appear in the
 

main text of this document. This Appendix describes the methods by which
 

the sub-totals of 	production in Tables 5 and 6 were adjusted to obtain
 

aggregate national and regional estimates.
 

Estimation of Consumption
 

The following variables, measured in-terms of food energy or protein,
 

refer to national 	totals.
 

P = Production
 

E = Exports
 

M - Imports
 

U - Utilization other than food, i.e., feed, seed,
 
waste and manufacturing uses
 

C = Consumption, i.e., utilization as food
 

It is assumed that stock changes are zero; they apparently are small ane
 

their measurement probably not accurate for most if not all commodities.
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Non-subscripted variables refer to the total of all food commodities
 

produced and/or utilized in Bolivia. For any variable, the subscript
 

"1" refers to totals of the 15 commodities treated in detail in the
 

present report, while the subscript "2" refers to all other food
 

commodities. The first group is referred to as "included commodities"
 

and the second group as "excluded commodities". Then the following
 

three eouations can be stated by definition.
 

(1) C = C + C 
1 2 

(2) C P + M - E - U
 
1 1 1 1 1
 

(3) C = P +-M - E - U
 
2 2 2 2 2
 

By substituting (2) into (1) and rearranging terms,
 

(4) C = (P - U ) + (M E ) + C 
1 1 1 1 2 

If (4) is divided by population (Table A-1) then the left hand side of the 

equation is per capita consumption, which appears in Table 1. The first
 

term in parentheses on the right hand side is production minus non-food
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uses per capita for the included commodities, which appears in Table 5
 

and 6. The second term in parentheses is net imports per capita for the
 

included commodities, which is estimated in Table A-3. The final term,
 

per capita consumption of excluded commodities, is also estimated in
 

Table A-3.
 

Allocation of Net Production Amonq Reqions
 

We define net production of food as production of a food commodity
 

minus non-food utilization (feed, seed, waste, and manufacturing uses).
 

Let N represent net production, and let the subscript i refer to renions,
 

while the subscripts "1" and "2" refer to included and excluded commodities
 

as defined in the previous section. It then follows that,
 

(5) N = N + N i = 1, 2, 3
 
i ii 21,
 

(6) N = P - U i = 1, 2, 3
 
ii ii ii,
 

(7) N = P - U i = 1, 2, 3 
21,
2i
2i 


Substituting (6) and (7) into (5),
 

(8) N = (P - U ) + (P - U ), i-= 1, 2, 3 
i ii ii 2i 2i 
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The left hand term in (8) is referred to as "Food Energy Production" and
 

"Protein Production" in Table 3. The first term in 
parentheses on the
 
right hand side is the sum of the "Sub-total of Production" in Tables
 

5 and 6 for 
a region's constituent zones multiplied by zonal populations.
 

The second term in parentheses is estimated in three steps. First, national
 

per capita production of.excluded commodities is obtained from the 1969-71
 

food balance sheet (See Table A-3). 
 Second, these figures are multiplied
 

by population to obtain national 
net production estimates. Finally, these
 

estimates are allocated among regions. Let the subscript j refer to
 

commodities, and a represent the proportion of national net production
 
ij


of commodity j produced in region I. Then, the estimating eouation is,
 
(9)N = E a (P - U 'j, I = 1, 2, 3 

2i j ii 2j 2j
 

The a coefficients for some commodities are based on 
data in the Bolivian
 

Survey, while the remaining coefficients are the proportions of the national
 

rural population in each region. The coefficients are nresented in Table A-5.
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