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Analysis of Food Productijon Relative to Nutritional
Requirements in Bolivia

One of the basic dimensions of a country's nutritional situation is the level
of foed producticn 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 joinf]y 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 tha 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 oﬁ the
FAQ food balance sheets. V The detailed calculations for the various coanodities are presented
in Appendix A. Crop production estimates are based directly on the survey data; in the case
of livestock, a takeoff rate was abp]ied to inventpry 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. :

1/ Food and Agriculture Organization of thé 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 leve! of food
production relative to aggregate needs is not necessarily a good measure of the incidence
of malnutrition. Even though enough food may be aQai]ab]e 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 tne 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.



Production estimates are useful, however, in determing 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 leveis. 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 maTnutrition problem. Nutritional programs,
however, should be preceeded, if possible, by direct measures of individual's nutritional

status.

National Averages

Before proceeding to the regioné] analysis, a brief discussion of national average
consumption and requirements wiil 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 1lines 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 summiing 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 FAQO) food energy estimate obtainad 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 grams) is used, per capita consumption is inadequate in
three of the five cases. Hoypver,_this standard, which is based on a document published in 1964
appears to be too high in 1ight of more recent expert opinion. If we use the starndard of 41.0
grams, which is in accord with current estimates, 2/ all protein consumotion estimates exceed the

standard.

2/ Joint FAO/WHO Ad Hoc Expert Committee, Energy and Protein Reguirements, Food and Agriculture
Organization of the United Nations, Rome, 1973.




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 rcnno 2,108 66.1
1964-66 Fao &/ 1,765 45.8
1970 MINAG 3/ 1,834 48.7
1969-71 Fro ¥/ 1,900 45.8
1972 Survey ¥/ 2,507 62.9
Minimum Nutritional Requirements

1cnnp &/ 2,232 56.0

FAO/wHO L/ 2,263 81.0

v Interdepartmental Committee on Nutrition for National Defense, Bolivia Nutrition Survey
cited in U.S. AID Mission to Bolivia, Agricultural Development in Bolivia: A Sector
Assessment, lLa Paz, August 1974, p.9.

2/ Food Balance Sheets 1964-66 Average, FAO, Rome, 1971.

3/ BoTivian 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 Survev, cited in U.S. AID Mission to Bolivia, op. cit., p.8.

1/ Based on report of Joint FAO/WHO Expert Committee. See Table A2, this document.
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In conclusion, it apprvars 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 proteiﬁ
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, its
greatest impact is registered in the high mortality and morbidity rate among pre-school children.
Sample surveys indicate that 40 to 50 percenf of pre-school children 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. 3/

3/ U.S. AID Mission to Bolivia, Health Sector Assessment, La Paz, January 1975.




Regions and Zones

Bolivia has been divided into ten ecological zones described in the recent agricultural
sector assessment. & The zones are aggregated into three regions: (1) Oriente, (2) Valleys and Yungas,

and (3) Altfslano. Following is a 1ist of the regions with their constituent zones.

Region Zones:

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

Valley and Yudgas Valleys
Yungas

- Altiplano North Altiplano

Central Altiplano
South Altiplano

Yy U.S. AID Mission to Bolivia, Agricultural Development in Bolivia: A Sector Assessment,
La Paz, August 1974, p. 42-49.




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, to 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 proceduyres used to de;ive 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 commodities which, in the absence of better information, was allocated among
regions in proportion to rural population. Hdwever, the differences in estimated production
per capita among regions are so great that meaningful conclusions can be reached, despite

possible measurement errors.



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

Region ' Food Energy 1/ Protein 1/
(MiTTion Calories) (Million Grams)

Oriente .

“"IncTuded Commodities 2/ 5,332 94.6
Excluded Commodities 3/ 578 10.9
Total 5,910 105.5

Yungas and Valleys

IncTuded Commodities 2/ 2,794 87.7
Excluded Commodities 3/ 910 21.7
109.4

Total " 3,708

Altiplano
Tncluded Commodities 2/ 941 41.1

Excluded Commodities 3/ 668 17.2
Total 1,609 58.3
Bolivia
included Commodities 2/ 9,067 223.4
Excluded Commodities 3/ 2,156 49.8
“Total 11,223 273.2

Production is expressed on a per day basis

Refers to the 15 commodities treated in detail in the presen
report. See tables 5, 6, and A-4.

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



Reg:ounal production and nutri:ional.requirements are compared in Table 3. Per capita
requirement figures were multiplied by population to obtain requirements for entire regions.
Our estimate 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 foed par persor ir .i.e rural population should pe 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 Production and
Reauirements, Bolivia, 1972

Valleys
Oriente 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 Reauirement
(Mi111on Calories) 1/ 1,249 3,652 3,082 7,984
Urban Food Eneray Reauirement
(Million Calories) 1/ 563 1,055 2,111 3,729
Total Food Energy Requirement
(Mi1lion 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 /.6
Total Protein Reauirement
(Million Grams) 1/ ©32.8 85.3 94,1 212.2
Protein Production
(Mi1lion 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

17.4

Food energy and protein reauirements 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 reauirements.

Population data obtained from U.S.
Agricultural Development in Bolivia:

AID Mission to Bolivia,
A Sector Assessment,

LaPaz, August 1974, P. b%2.

13



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, tha magnitude of which is
unknown, but rather ar indication of what needs to be done given the present geographical
distribution of production and population. ﬁear]y 70 percent of food production (measured
it “erms of food energy) in the Oriente would have to be moved to the Altiplano and the Valleys
and Yurgas. This would have to be supplemented by shipments from abroad equivalent to four

percent of national productson.

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, ‘perhaps 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.

14



Table 4. Interregional and International Shipments Needed to Attain Food Energy
Requirements 1/ :

. Interregional International Consumption

Regicn Production Shipments Shipments Reguirement
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

v
A1l figures are in terms of million calories per day. A negative sign indicates shipments
out of the region. Production and consumption requiremenis are taken from Table 3.

15



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 1ist of food commodites 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 fouds. However, the
most important commodities have been accounted for, namely, corn, wheat, rice, potatoes,

yuca, beef and veal, and sugar.

16



Table &, Production of Major Food Commodities in Terms of Food Energy {Calories) per Capita per Day by Zone, Bolivia, 1972

2 South National
Food Commodity 3:'7:“ g?::n g;?::;.an ?n'::a 2:::1::“" Valleys  Yungas :‘l"t:.::hm ::::;ﬂno Alt:'p'lano Average
. Forest
Corn 748 548 938 1,392 3,460 648 441 2 76 64 518
Wheat 2 - - - . 185 * - m 9 8
. Barley - - - - - kY] 1 16 36 4 25
Rice 897 643 660 2,047 24 1 370 - - - 164
Quinoa - - - - - 4 - 20 35 204 . 19
.Potatoes n - - 51 23 k] 50 38 193 128 176
Oca - - - - - 34 - 12 8 - 16
Yuca 2,199 n 463 1,381 85 - 508 - - - 165
Sweet Potatoes - 8 - 6 13 M 5 -. - - 2
Meat
Beef & Veal 21 1,932 k] 33 263 64 28 18 65 4 124
Sheep . 2 2 3 n 25 9 12 66 N 29
- Goat . 1 8 2 63 23 * - 5 5 n
Pork 56 33 38 30 84 18 14 9 14 4 20
Poultry 10 8 20 18 13 3 9 . 2 1 s
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 1,461 127 611 434 1,745
Deficit - - - - - 937 802 2,136 1,652 1,769 518
Minimum Requirement 1/ 2,263 2,263 2,263 2,263 2,263 2,263 2,263 2,263 2,263 2,763 2,263

* Less than 0.5 calorie per capita

v
See Appendix Table A2 for derivation of per capita requirement 17 ,//':;



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

Amazon  Beni Brazilfan Santa Bclivian North Central  South Mational
Food Commod{ty 1:_:::“ Plain  Shield Cruz  Chaco Valleys  Yungas  Altiplano  Altiplanc Altiplano  Average
(Grams)  (Grams) (Grams) (Grams) (Grams) (Grams)  (Grams) (Grams) (Grams) {Grams) {Grams)

Corn 19.4 4.2 2.3 36.1 89.7  16.8 1.4 0.1 2.0 1.6 13.4
Wheat 0.1 - - - » 5.8 * - 4.5 0.4 3
Barley - - - - - 0.9 * 0.4 0.9 0.1 0.6
Rice 16.6 N9 122 37.8 0.4 . 68 - - - - 3.0
Quinoa - - - - - 0.2 - 07 1.2 8.1 0.6
Potatoes 0.3 - - 1.4 0.6 8.9 1.4 11 5.3 3.5 4.9
Oca - - - - - 1.1 - 0.4 0.3 - 0.5
Yuca 121 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 23.0 5.9 26.8 16.7 42.5
Deficit - - - : - - 13.0 35.1 14.2 2.3 .
Minirum Requirement 1/ 41.0 4.0 410 41.0 9.0 4.0 41.0 410 41.0 4.0 4.0

*_ess than 0.05 grams of protein

18
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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.

19



Al11 three zones in the Altiplano exhibit lafge deficits in food energy and protein.
The extremely low levels in thn North ﬂ]tiplano is partly explained by the high percentage
of urban population in that zone. The most important vood commodities are'corn, wheat,

quinoa “(which is insignificant in the other regions), potatoes, beef and veal, and sheep meat.

20



Appendix A
This Appendix includes 20 tables; the last 15-contain the détai]ed commodity calculations.
Following is a 1ist 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 Cépita, Bolivia, 1972
Table A4. Total Food Energy and Protein Production by Zone and Region for Included Products.
Table A5. Percentage Distribution by Reqion 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 A10. Quinoa

Table A11. Potatoes
Table AT12. Oca

Table A13. Yuca

Table A14. Sweet Potatoes

Table A18. Pork
Table A19. Poultry
Table A20. Sugar Cane

21



Table Al Bolivian Population by Zone and Regjon

Zore Zone Name Yabd
Number and Region Popvlation
(1,000)
I Oriente
1 Amazon Rain Forest 132
2 Beni Plafn 116
3 Brazilian Shield 109
4 Santa Cruz 233
5 Bolivian Chaco 213
- Sub-total 803
6 II Valleys 1,811
7 Yungas 269
Sub-total 2,080
IIT Altiplano
8 North 927
9 Central 1,257
10 South 112
Sub-total 2,296
Totai 5,176

Source: Agricultural Development in Bolivia: A Sector Assessment, United
tates AID Missfon to Bolivia, La Paz, August 1974, p. 52

22



Table A2 - Calculation of Minimum Requirements for Calories and Proteins

per Day. )
Percent Per Capita Per Capita
Age Group of 1/ Energy 2/ Protein 3/
Population Requirements Requirements
(Years) (Calories) (Grams)
Less than 1 4 820 ' 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
Y -
Estimates based on Colombian data in Enrique Perez Sanin, Parametros
Demograticos Colombiano 195]-19642 proyeciones de Poblacion, |§55-|§85,
Bogota, Colombia, p. 269.
2/

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

3/
Estimates based on data in FAO/WHO Ad Hoc Expert Committee, Ene and
Protein Reguirements, 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.




Table A3

Estimates of Consumption of Excluded ComoditiesJNet Imports of Included Cormodities and Production of Excluded Commodities
Per Capita, Bolivia, 1972. ’

Production of Excluded
Commodity Consumption of Excluded Commodities Net Imports of Included Commodities Commodities

Quantity Food Energy Proteins Ret Quantity Food Energy -Proteins Food Energy Proteins
Consumed  Per Capita Per Capita Imported Per Capita Per Capita Per Capita Per Capita

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

Wheat - - - 169 272.6 8.57 - -
Barley - - - 1 1.5 0.05
Oats 2 2 9.1 - - - 2 0.1
Other Cereals NES 9 20 0.7 - - - 20 0.7
Plantains a3 22 0.2 - - - 2.5 0.2
Other Roots NES 36 19 0.3 - - - 19 0.3
Pulses, Nuts &

011 Crops 18 35 1.9 - - - 38 1.9
Vesciables 251 43 2,0 - - - 43 2
Oranges-Tangerines 58 1 0.2 - , - - n 0.2
Lemons-Limes 16 2 - - - - 2 -
Bananas 119 47 0.6 - - - 7.4 0.6
Other Fruit NES 119 34 0.5 - - - 33.3 9.5
Other Meat NES 6 4 0.5 - - - 4 0.5
Eggs 10 9 0.7 - - - 9 0.7
Fish 2 2 ' 0.2 - - - 2 0.2
Whole Milk & Cheese 77 40 2.2 - - - 28.5 2.9
Fats & Ofls 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 1.8 - 274.1 8.62 416.5 9.6

Source: FAO, Unpublished Food Ba"lance Sheet, 1969-71.



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

Zone and Region Food .
Energy av Protein 1/
(Million Calories) (Million Grams)
I Oriente

1) Amazon Rain
Forest 555.1 9.6
2) Beni Plain 419.8 23.9
3) Brazilian Shield 282.6 7.9
4) Santa Cruz 3,199.3 26.9
5) Bolivian Chaco ) 875.0 26.9
Sub-total 5,331.8 94.6
11 6) Valieys ' 2,401.4 80.2
7; Yungas 393.0 7.5
Sug-tota'l 2,794.4 87.7

IIT Altiplano

8) North 117.7 5.5
9) Central 768.0 33.7
10) South 55.3 1.9
Sub-total 941.0 41
National Total 9,067.2 223.4

Y Calculated by multiplying per capita production figures in Table 5 and 6
by population figures from Table Al.



Table A5

Percentage Distribution by
and Protein from Excluded Products

Region with Total Production of Food Energ

I .
National 2/ i Oriente Valleys & Yungas Altiplano

* Percent Distribution

Plantains 100 25 75

Oranges-Tangerines 100 63 37 -
Lemons-L imes 100 34.5 53 12.5
Bananas 100 98 2 -
Other 1/ 100 15.6 45.8 38.6
Food Energy

(Million Calories)

Plantains 116.5 29.1 87.4 -
Oranges-Tangerines 56.9 35.8 21.1 -
Lemons~Limes 10.4 3.6 5.5 1.3
Bananas 245.3 240.4 4.9

Other 1/ 1,726.7 269.4 790.8 666.5
Total — 2,155.8 578.3 909.7 667.8
Protein

(Million Grams)

Plantains 1.1 0.28 0.83 -
Oranges-Tangerines 1.1 0.69 0.41 -
Lemons-Limes - - - -
Bananas 3.1 3.0 0.1 -
Other 1/ 44.5 6.9 20.4 17.2
Total 42.8 10.9 21.7 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 A5
Country: Bolivia

Comodity: Matze (Metric tons unless otherwise specified) N
Production Utilization Per Capita G 1on
Zoao and Products Tepat o/ Outpat &/ | Foed Seed 1/ Temafectare  Waste 3/ Tood  |Xilogrens Grene  Culories Frotelas  Fat
for Food 3/ per Year per Day per Day &/ per Day &/ Day
(Metric tons unless specified othervise) {Buzber) (Grazs) (Grans)
1 Malrze - 12,759.0 125.0 11,996.0 638.0
Maize/Meal 10,916.0 10,152.0 10,152,0| 76.9 210,71 48,0 19.4 8.2
Maize Beer 1,080.0 »
2 Maize 8,215.0 8.0 7,722.0 &M.0
m:omﬂh-l 7,%‘7.0 6,535.0 6,535.0] 56.37 154.46  548.3 14.2 6.0
Maize, 5.0 L4
3 ze 12,949.0 171.0 12,130.0 648.0
)hiza/mer/}hal 11,038.0 10,516.0 10,516.0] 96.48 264.33 938.4 24.3 10.3
Maize 1,092.0 4
4 Maize 42,042.0 £27.0 39,413.0 2,102.0
)h.lze/Be/Heal 35,866.0 33,355.0 33,355.0{143.15 3R.19 1,3R.3 36.1 15.3
Majze/Beer 3,538.0 d
5 Yaize 90,086.0 1,072.0  84,510.7  4,504.0
.‘kize//genal 76,&.0 71,521.0 71,521.0|335.78 974.Th  3,460.3 89.7 38.0
Vaize/Beer 7,606.0 d
6 Maize 156,146.0 5,958.0 142,381.0 7,807.0 .
Malze/Verl 129,567.0 120,497.0 120,497.0}f 66.57 182,38 647.5 16.8 7.1
Matze/Boer 12,814.0 .
7 Malze 15,453.0 282.0 14,398.0 773.0
)hlze/MM 13'12326.0 12,185.0 12,185.0| 45.30 124.12 440.6 1.4 4.8
Vaize 1,29. » ‘
8 Muize 267.0 24.0 230.0 13.0
Phiza%al 2C3.0 195.0 195.0 0.21 0.58 2.1 0.05 0.02
Maize/Beer 21.0 L
9 Mize 12,650.0 #7.0  11,6M.0 633.0
Meize/Meal 10,621.0 9,877.0 . 9,871.4 7.8 21.53 %.4 2.0 0.08
Maize/Bear 1,050.0 L4
10 ¥aize 875.0 26.
Yaize/Veal 73.0  733.0 ° 80s.0 “-0 733.00 6
Maize/Beer 7. » . 54 17.92 63.6 1.6 0.7
N Maize 1 K
Maize/d 295,583.0 ;35:45226.3 8,614.0 325,25%.0 17,573.0 .
Yalze/Beer 29,273.0 » 55566.0] 53.24 145.86.  517.8 12.4 5.7
1/ Sewxrce: Eased
2/ 53 of Matze cusput. unpublished survey conducted by the Boliviaz Ministry of Agriculture end Utah State University, 1974.
Z Hamufecture for food is output mirus {eed, peed waste and food.

!

hssumes 915 of Maize tmder mamufacture for food ia utilitzed
Extractlon ra%es are 93% for eal and 450% for beer. &3 meal &2d 9% as beer.

&/ 106 Grazs of unbolted corn zeal contain 355 calories, 9.2
" . of protein and 3.
Source: USud, Compesition of Tocds, Ag. Handbook Ho.8, B.28s o Lo 3.99 grama of fet,
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Table A7
Country: Bolivia

Commodity: Wheat (Metric tons unless otherwise specified)
Production Utilization Per Capita Consumption
Zone and Products
: Input 4/ Output 1/ | Feed Seed 1/ Mamfacture  Waste 2/ Food Kilogrems Grams Calories  Proteins  Fat per
for Food 3/ per Year per :- 6 Day 6,
mm’.er) (Grems Grams

1 Wheat - 45.0 0.82 43.28 0.9

Wkeat/Flour 43.28 32.46 5/ 32.46 | 0.250 0.684 2.3 0.091 0.014
4 VWheat 9.0 9.48 -0.68 0.2 .

Wheat/Flour ~0.68 -0.51 ~0.51 | 0,002 0,005 0.02 - -
5 Wheat 14.0 1.17 12.0 0.3

Woeat/Flour 12,0 9.0 9.0 0.042 0.115 0.4 0.02 0.002
6 -Wheat 46,781.0 7,589.75 38,255.63 935.62 '

Wreat/Flour 38,255.63 28,691.72 28,691.72 | 15.840 43.400  144.5 5.8 0.9
7 Wheat 20.0 2.46 17.14 0.40

Weeat/Flour 17.14 12.86 12.86 0.048 0.131 0.4 0.02 0,003
9 hheet 22,211.0 1,314.70 20,452.08 44422

Wheat/Flour 20,452.08 15,339.06 : 15,339.06 | 12.202 33.430 111.3 45 0.7
10 Wheat 183.C 32.1 147.23 3.66

Wheat/Flour 147.23 110.42 ' 110,42 0.986 2.701 9.0 0.4 0.05
H Wheat 69,263.0 8,950.49 58,926.68 1,385.30

Waeat/Flour 58,926.68 44,195.01 44,195,01 8.538 23,400 719 3.1 0.5

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

2/ 2% of autput.

3/ Mamfacture for food equals output mirus feed, seed, waste and food.

4/ Assumes ,00% of Wheat under "Manufacture for Food" is utilised as flour.

5/ Extraction rate for flour is 75

6/ 107 Gre=s of whole (from hard wheats) wheat flour contains 333 calories, 13.3 grams of protein and 2.0 grams of fat. Source: Campostion of Foods,
Zgricvlture Handbook Ho. 8., P
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Table A8

Country: Bolivia
Commodity: Barley (Metric tons unless otherwise specifiea)

Zone ,nd' Products uction Utilization Per Capita Consumption
Toput 5/ Output 6/ | Feed 1/  Seed 2/ Mamufacture  Waste 3/ Food Kilograms Grams Calories Protein Fat per
for Food 4/ per Year per Dey per Day 7/ per Day 7/ Day 7/
. (Mumber Gracs {Crexs
6 Barley - 34,524.0 16,571.5 5,869.1 11,047.7. 1,035.7 ) ( ) )
Barley/Wholeseed 7,733.4  6,960,1 6,960.1 |3.84 10.52 36.7 0.86 G.105
Barley/Malt 3,314.3 2,552.0 2,552,0
7 Barley - 135.0 64.8 23.0 - 43.1 441
Barley/Wholeseed 30.2 27.2 : 27.2 10,10 0.27 0.9 0.02 0.003
Barley/Malt 12.9 9.9 © 9.9
8 Barley - 7,480.0 3,590.4 1,271.6 2,393.6 2244
Barley/Wholeseed 1,675.. 1,508.0 1,508.0 {1.63 447 15.6 0.37 .0.045
Barley/Malt 718.1 552.9 552.9
9 Barley - 23,57.0 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/Malt 2,262.8 1,742.4 1,742.4
10 Barley . - 231.0 1109 39.3 73.9 6.9
Barley/Wholeseed T 517 46.6 46.6{0.42 1.15 4.01 0.09 0.012
Barley/Malt 2.2 17.1 . 17.1
R Barley - 65,941.0 31,651.7 11,210.1 21,101.0 1,978.2
Barley/Sholwseed | 14,770.7  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
1/ 4B of Barley output.
2/ 17% of Barley output.
3/ 3% of Barley output.
4/ Menufacture for food is output minus seed, seed vaste and food.
5/ Assumes 70% of Barley upder "Manufacture for Food" is utilized &s "Wholeseed" and 30% as malt.
6/ Extraction rates are 90% for wholeseed and 77% for malt.
7/ 100 Grazs of 1light, pearled barley contains 349 calories, 8.2 grams of protein, and 1.0 grams of fat. Source: USDA, Composition of Foods, Ag.

Bandbook No. 8, P.9.
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Table A9
Country: Bolivia

Commodity: Rice (Metric tons unless otherwise specified)

Production “Utilization
Zone and Products
Inputs ~ Cutput 2/ Seed 3/ Memifacture Waste 1/ Food
3/ for Food

1 Rice Paddy - 18,512 195.77 17,760.83 555.4

paddy/Milled 17,760.83 11,899.76 11,899.8
2 Rice Paddy - 11,654 104.84 11,199.6 349.6 7503.7

paddy/Milled 11,199.6 7,503.7
3 Rice Paddy - 11,297 178.28 10,799.8 338.9

paddy/Milled 10,799.8 7,235.9 7,235.9
4 Rice Paddy - 74,4934 1,121,50 71,564.5 2,2,8.0

paddy/Milled 71,564.5 47,948.2 47,948.2
5 Rice Paddy - 799 "13.80 761.2 24.0

paddy/Milled 761.2 510.0 510.0
6 Rice Paddy - 330 6.77 313.3 9.9

paddy/Milled 313.3 209.9 209.9
7 Rice Paddy - 15,57 168.05 14,935.9 467.1

paddy/Milled 14,935.9 10,007.1 10,007.1
N Rice Paddy - 133,097 1,789.01 127,315.1 3,992.%

paddy/Milled 127,315.1 85,314.6 85,314.6

1/ 3% of output
2/ One ton of paddy yields 0.67 tons of milled rice.
3/ Paddy output and use for seed besed on Uteh State survey.

4/ 100 grans of rice contains 363 calories, 6.7 gramsof protein, and 0.4 grams of fat.
Source: USDA, Compositiopnof Foods, Ag. Handbock No.8, p.52. 30
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Table A9 (CONT.)
Country: Bolivia

Commodity: Rice (Hetric tons unless otherwise specified)

Zore and Products

1 Rice Peddy
p2idytilled

2 Rice Peidy
seddy/Hilled

3 Rdce Paidy
peddy/Milled

4 Rice Peddy
caddy/*21led

5 Rice Paddy
raddy/Milled

6 Rice Pacdy
paddy/iilled

7 Rice Padly
raddy/tilled

N Rice Paddy
paddy/Milled

Per Canita Consumption
Kilograns Grams Calories Proteins Fat
per year per Day per Dayl/ per Daz 4/ per Day 4/

(Number) (Grams) (Grams) .
90.15 246.99 896.6 16.55 0.988
64.69 177.23 643.3 11.87 0.709
66.38 181.86 660.2 12.18 0.727
205.79 553.81 2,046.6 37.78 2,255
2.39 6.55 23.8 .44 0.026
0.12 0.33 1.2 0.02 0.001
37.20 101.92 370.0 6.83 0.408
16.48 45.15 163.9 3.03 0.181

1/ 3% of ouiput

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

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

4/ 100 grazs of rice contains 363 calories,
Source: UsDa, Compositionof Foods, Ag. Handbook Ko.8, p.52.

6.7 gramsof protein,

and 0.4 grams of fat.
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Table Al0
Country: Bolivia

Commodity: Quinoa (Metric

tons unless otherwise specifiea)

Production Utilization
Zone and Products -
Inputs 4/ Output 1/ Feed Seed Manufacture Haste 2/ Food
for Food 3/
6 Quinoa 1,376.0 207.48 1058.44 110.08
quinoa/fiour 1058.44 899.7 5/ 899.7
8 Quinoa 3,380.0 722.53 2387.07 270.40
quinoa/f]our 2387.07 2029.0 5/ : 2029.0
9 Quinoa 6,537.0 270.24 5743.80 522.96
quinoa/flour 5743.80 4882.2 5/ 4882.2
10 Quinoa 3,906.0 72.19 3521.33 312.48
quinoa/flour 3521.33 2993.1 5/ 2993.1
N Quinoa 15,199.0 1,272.44 12,710.64 1215.92
quinoa/flour 12,710.64 10,804.0 5/ 10,804.0

1/ Source: Based on unpublished survey conducted by the Bolivian Minist

2/ 8% of output.

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

4/ Rssumes 100% of Quinoa under "manufacture for food" is utilized as flour.
5/ Extraction rate is 85% for flour.

6/ 100 grams of quinoa contains 333.3 calories, 11.1
Source: FAQO Food Balance Sheets, U

grams of
nited Nations, Rome Ital

proteins and 3.70 grams of fat.
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able Al0
Table Al (CONT.)

Country: Bolivia

Comrodity: Quinoa (Metric tons unless otherwise specifieg)

Zone and Products 1 Per Canita-Consumption
Kilograms Grams Calories Proteins Fat
|per year per Day per Day 6/ per Day 6/ per Day 6/
(Number) {Grams) {Grams)
6 Quinoa 0.50 1.37 4.3 0.15 0.051
Guinoa/flour
8 Quinoa 2.19 6.0 20.0 0.67 O.Zé
quinoa/flour . :
9 Quinoa 3.88 10.63 35.43 1.18 0.393
quinoa/flour .
10 Quinoa 26.72 . 73.21 244.01 8.13 2.71
quinoa/flour
il Quinoa 2.00 5.73 i9.10 0.64 0.21
quinoza/flour

1/ Source: Based on unpublished survey conducted by the Bolivian Ministry of Agriculture and Utah State University, -
2/ 8% of output. ‘

3/ *arufacture for focd equals output minus feed, seed, waste and food.

%/ Assumes 100% of Quinoa under "manufacture for food” is utilized as flour,

S/ Extraction rate is 85% for flour.

6/ 120 grams of cuinoa contains 333.3 calories, 11.1 grams of proteins and 3.70 grams of fat.
Source: FAD Focd Balance Sneets, United Nations, que Italy, 1971, p. 78.
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Table All
Country: Bolivia

Commodity: Potatoes (Metric tons unless otherwise snacified)

Production Utilization Per Capita Consumption

Zons and Products " Input  Output Feed 1/ Seed 2/ Menufacture Waste 3/ Food 4/ Kilograns Grams Calories Proteins Fat 5/

for Food per Year  per Day per Day 5/  per Day 5/ per Day

(I.‘-.mber) (Grams)  (Gre=s)
1 Potatoss - 975 48.8 185.3 . 68,3 672.6 5.10 13.97 1r 5 0.29 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 23.2 0.64 0.031
6 Potatoes - 407,594 20,379.7 T7,442.9 28,531 .6 281,239.8 | 155.30 425.48  323.4 8.94 0.425
7 Potatoes - 9,354 467.7 1,717.3 654.7 6,454.3 24.00 65.75 50.0 1,38 0.066
8 Potatces - 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  1,89.0 698.5 6,885.5 61.48 168.44 128.0 3.54 C.168
N Potatoes ~ 632,89 31,645.0 120,250.4 44,302.6 436,698.0 84.37 231,15  175.7 4.85 0.231

1/ 5 % of output
2/ 19% of output
3/ 7 % of output
4/ Outrut minus seed, seed, and waste

5/ 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 Al2

COUNTKRY: BULIVIA

COMMODITY: OCA (Metric tons unless otherwise specified)

Production

Utilization

Per Capita Consumption

j Kilograms Grams Calories Proteins Fat
Zone and Products Input Output 1/ Seed 2/ Waste 2/ Food Per Year Pexr 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 9.131
9 Oca 8,278 828 828 6,622 5.3 14.5 8.0 0.25 0.037
N OCA 68,802 6,881 6.881 55,040 10.6 29.0 16.0 0.49 0.174

1/ 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:
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TASBLE Al13

COUNTRY: BOLIVIA

COMMODITY: Yuca (Metric tons unless otherwise specified)

Production Utilization Per Capita Consumption —_—
Kilograms Grams Calories Proteins Fat

Zone and Products .| Input Output 1) Feed 2) Waste 3)  Food Per Year Per Day Per Day 4) Per Day 4) Per Day 4)

(Number) (Grams) (Grams)
1 Yoca 111,638 22,328 16,746 72,564 549.7 1,506.0 2,198.8 12.05 ) 1.506
2 yoca 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 ytca 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 327,305 65,561 49,170 213,074 112.9 164.8 0.90 0.113

41.2

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 calorinss, 0.8 grams protein and 0.1 grams fat. Source:

Diserlo de Dietas de Costo Mini.o, Bogota., Colombia, 1972, P. 78.
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TABLE Al4

COUNTRY: BOLIVIA

COMMODITY: Sweet Potatoes (Metric tons unless otherwise specified)

"

Production Utilization Per Capita Consumption
Kilograms Grams Calories Proteins Fat
Zon2 and Products Input Output 1/ Waste 2/ Food Per Year Per Day Per Day 3/ Per Day 3/ Per Day 3/
(lumbex) (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

1/ Source:

No.8, P. 61.
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Based on unpublished survey conducted by the Bolivian Ministry of Agriculture and Utah St
2/ 10% of Production

3/ 100 grams contain 114 calories, 1.7 grams protein and 0.4 grams fat. Source:

ate University, 1974.

USDA, Composition of Foods, Ag. Handbook













Tavle A8 .
Coustry: Bolivia

-Corrccity: Fork (Metric tons unless otherwise specified)

Zeme and Produe.s Production Utilization Per Capita Comsumption
Igpat Output Menufacture Food Eilogres=s Gras=s Calcrles Proteins ey
for Food per Jear T é, T
Gra=s
1 Ferg 1/ 51,747 2/ 31,88 2/ 31,648
Fora/Yeat 1,602 1/ 943 &/ 949 7.189 3.3
Paria/0sfels 31,68 8 48 0.360 0.2
2 Fork 7,682 2/ 16,597 3/ 16,597
Ecre/Meat 16,537 1/ 97 o &7 4.28¢ 1,7 R 2.0 2.7
Fork, 0 fale 16,597 1/ 5 5/ 25 0.215 0.57 c.9 0.1 c.2
29,348 2/ 17,609 3/ 17,609
? fipat 17,609 3/ 23 4/ 528 4.BL 12.27 36.5 2.2 2.0
org/30lels 17,600 3/ 26 3/ 26 0.2¢2 0.56 1.0 0.1 0.1
5C,481 2/ 30,283 2/ 30,289
30,239 1/ °X9 4/ 909 3.901 10.69 29.5 1.8 2.4
2,239 1/ 45 5/ 45 0.195 0.53 0.8 0.1 0.04
127,509 2/ 76,505 3/ 76,535
75,505 3/ 2,295 4/ 2,295 10.775 23.52 81.5 5.0 6.7-
74,535 1/ 1155/ 115 0.537 1.48 2.2 0.2 0.1
236,533 2/ 141,902 141,902
181,02 3/ 2,257 & 4,257 2,351 6.24 17.8 1.1 1.5
141,922 7/ 2135/ 213 0.118 0.3 0.5 0.1 0.03
26,217 2/ 15,70 Y 15,730
15,750 1/ 2y 3] 1.755 4.81 13.3 c.%1 1.1
15,730 3/ V74 24 0.082 0.24 Cud 0.c4 * 0.2
60,264 2/ 36,158 ¥/ 36,158
35,158 1,085 4/ 1,085 1.1 3.1 2.9 0.5¢ 0.73
36,158 5L 5/ 5L 0.059 0.16 0.3 0.03 0.01
121,720 2/ 76,02 3/ 76,03
76,512 1/ 2,281 ¢/ 2,281 1.815 &9 13.7 0.83 1.1
76,232 1/ 112 8/ 114 0.091 0.25 C.4 0.C4 G.C2
2,%3 1,718 3/ 1,778
it f// sy ' 53 0.473 1.3 2.6 0.22 0.1
1,78 Y/ Y 3 0.024 0.07 0.1 0.01 0.01
T, 414 2 ae,e8 3 40,648
20,548 1/ 13,326 &f 13,36 2.575 7.05 19.45 1.1e 1.40
2,628 1/ 667 5/ 667 0.129 0.35 2.54 0.95 23

1/ Beal =f goats,

2/ W=ber ¢f Lead in 1972, Scurce: Unpublished Survey conducted by Bolivian Mintstry of Agriculturs and Utah State University, 1974.

3/ =bes of head tiv:3 take cf2 retio of 0.60.

&’ 32 kilogress cavcass weight per ariml slaughiered.

5/ 1.5 vitocra~s cffals mer anfral slanghtersd,

&/ 10 Gra=s of pork contalns 276 calcries, 16.7 grams of proteln and 22,7 grams of fat; 100 graws offals contais 154 calorles, 15.4 grams

Froteln and 7.79 gmacs fat. Data Tor zeat refer to composite of cuts, loan cut 1o USDA, compositicn of Foods, Ag Eandbook Ho. 8, p.d7.
Jmta Zor cffals calculated frcm FAD talance sheet. a9



Table A19
Country: 2olivia
Comodity: Poultry (Metric tons unless otherwise specifiec)

2oma and Products Producticn Ttilization Per Capita Consumption
Inputs Outputs Hamafacture . Food Kilograns Graxs Calories Proteins Iat per
for Food Doy Yeor r v ’
Iuzber) Gra=s) Grazs
1 Pelisy Vf 360,903 2/ 432,00 2/1 432,00
Poultsy/Seas 389 4/ 389 1.066 8.08 10.2 1.5 0.4
2 Peultsy 2,0,692 2/ 288,839 3/| 288,839
Praltey/deat ! ’ "2%0 4f 260 2.712 6.12 7.7 1.2 0.3
3 Poultry 583,958 2/ 720,750 3/ 790,750
Poultry/teat 631 4/ 631 1.729 15.86 20.0 3.0 0.8
L4 Foulty 1,104,067 1,324,8803/ |1,%.,680 .
PealtorMoat 166087 2/ 1,74, "9 o 1,1%2 3.266 %@ 17.7 2.6 0.7
5 Pomliry 742,266 2/ 893,719 3/ 890,79
Foultry/Meat e 4 82 2,197 10.32 13.0 2.0 0.5
6 Peulty 1,477,540 2/ 1,773,248 3/|1,773,048 *
Poultoy/reat m P Y 1.596 ) 437 2.2 3.0 0.5 0.1
7 Peultry 653,413 2/ T8L,096 3/} 748,09
Poultcy/Veat 7% 4 7% 1.934 7.19 9.1 1.4 0.4
8 Powliry 78,469 2/ 94,163 /| 94,163
Pouliry/Aeat 85 4/ 85 0.233 0.25 0.3 0.1 0.01
9 Poultry 581,270 2/ 697,28 3! 697,224
Pauliry/Moat 628 4/ €28 1.721 1.37 1.7 0.3 0.1
10 Poutry 26,199 2/ 31,438 3/ 31,438
Prultry/Veat 28 28 0.077 0.69 0.9 0.1 0.04
5 Poulicy 5,847,684 2/ 7,017,221 3/|7,017,221 3
Poultzy/Meat 6,316 4/ 6,316 17.304 3.3 42 0.6 0.2

1/ Bead of chickezs.

2/ hber of chickers in 1972. Source: Unpublished Survey conducted by Bolivian Ministry of Agriculture and Utah State University, 1974.
3/ I=bes of head ti=s take—cff, rate of 1.2.

4/ 6.5 rilocrams carcass weight per arimal slaughtered.

£/ 123G Gra=s of poultry contain 126 calcries, 18.8 grazs, protein and 5.1 grans fat. Data for poultiry refer to fryers reedy-to-cook in USCA,
Co=ncaitize of Frods, Ag Handboox No. 8, p.22. 40
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Table A20

Country: Bolivia

Commdity: Suqar Cane (Metric tons unless otherwise specified)

Productlon Utilization Per Capita Consunption .
Zno and Producta Injuto Ouljutn Frowl ;:/ Siwsl Mnulacturn Unatn y Fod Kilogrnms [Ha ] talorlic
for Fousl peor Yonr e Iny puer iy
(Bumbon
1 Sugar Cano 10,3751/ 8197 7y e 1,5%0.3
Cano/ltaw Cont 7,'77).0 w5/ R,
Haw Centr./Hefinet 773 758 6/ 758 5.74 15.73 60.6
2 Sugar Cane - 10,461 1/ | 826.4 8,065.4 1,5%9.2
Cano/haw Cont 8,005.4 831 5/ 83
Paw Centr/Eofinod 8N 765 &/ 765 5.59 18.05 69.5
3 Sugar Cano 18,916 1/ |1,494.4 14,R4.2 2,837.4
Cann/itaw Cont 14,584.2 1,502 1,52
Raw Contr/Haf1nod 1,502 1,302 6/ 1,38 12.68 34.7% 145.3
4 Supnr-Cann 2,566,525 1/ | 202,755.5 20031/ 1,978,90.6 384,978.8
Cone/itaw Cent 1,718,500.6 203,795 5/ 203,71
e Contr/ityne) 203,715 17,0 6/ 187,491 | 804.68 2,204.61  B,487.7
5 Curar Cano 30,129 1/ {2,340.2 23,229.4 45194 ' ,
Cann/lnw Cont 23,229.4 2,513 ;/ 2,y
Iy Centr,/insrined 2,513 2,202 6/ 2,202 10.34 28.33 109.1
6 Supur Carno 155 1/ 12,3 119.4 23.3
Cenr/iay Cont 19,4 12 5/ 12
Faw Centr/Hofined 12 16/ n 0.01 0.03 0.1
7 Sugar Cane 9,121 | 1722 7,048.5 1,3N.3
Canc/Bnv Cont 7,048.5 76 5/ TR6
Raw Centr/Rofined 726 668 6/ 668 2.48 6.79 26.1
N Separ Cano 2,645,703 1/ |202,010.6 2,052,830.4 36,855.5
Cnno/itiy Gent 2,05,P 809 208 4/ S,y
Haw Contr/it:fned 210,083 113,200 (f 193,277 3.3 102,30 193.9

1/ Gourca Unjubllahed suevey conduebsl by 1 lving Minlntey of Agelenltire and Ulal State Univeralty, 17774,

2/ 178 of mugnr cane utpat,
3/ 158 of pugar eane output.
4/ Cutput nlnus soxd, couvd and wuste.
5/ Extractlon rals of 10.3%.

¢/ Extractiun rnun of 2K,

:[/ 100 grams of rof'lmel ppae eontalng @14 enlorban, bt no protolon or fat,

L)

Snrees WIDA, Cimmpentition of Foadn, Ap. 1l

k No.R, p.Gl,
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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 =

E
M -
U

C =

Production
Exports
Imports

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

Consumption, i.e., utilization as food

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

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 eauations can be stated by definifion.

(1) c=¢Cc +¢

1 2

P +M -E -1U
1 1 1 1

10

(2) ¢
1

P +M -E -U

(3) ¢
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 §
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 Amona Reqions

We define net production of food as production of a food commodity
minus non-food utilization (feed, seed, wéste, and manufacturing uses).
Let N represent net production, and let the subscript i refer to reaions,
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 14 21,

(6) N =P - U i=1, 2, 3
14 11 14,

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

21 21 21,
Substituting (6) and (7) into (5),
(8) N = (P -U )+ (P -U ), i=1, 2, 3
i 14 14 21 21
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The left hand term in (8) is referred to as "Food Energy Productibn“ and
"Protein Production” in Table 3i The first term in parentheses éh the
right hand side is the sum of the "Sub;total of Production" in Taﬁles

5 and 6 for a region's constituent zones multiplied by zonal populations.
The second term in parentheses is estimated in three stens. First, national
per capita production of excluded commodities is obta(ned from the 1969-71
food balance sheet (See Table A-3). Second, these figures are multiplied
by population to obtain national net production estimates. Fina1ﬁy. these
estimates are allocated among regions. Let the subscript j refer to
commodities, and a . represent the proportion of national net production
of commodity j prodzgeq in region i. Then, the estimating eouation is,

()N =="a (P -U 3y, i=1,2, 3
2i 3 1j 23 25" T

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 presented in Table A-5.
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