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The economic study of cassava in Latin America has ~ad 
to telescope into two years a process which probably should 
have required at least two years more. The study of cassava 
in Latin America has been compounded by the relatively large 
numher of countries, the dearth of reliable secondary data, 
and the very complex policy environment in which cassava must 
he analyzed. The following document thus represents a work 
still in progress. Nevertheless, the document does present 
in some detail a synopsis of ·the findings for individual coun
tries that have emerged from the study. 

The eventual final report will have two principal sections. 
The first section will develop the principal issues effecting 
cassava in the different markets. In this section Latin America 
ia treated as a whole or in a comparative framework and the 
focus is on cassava within individual markets. The second 
section has a country focus and the potential of cassava in 
each individual country is analyzed. with particular attention 
given to the policy environment in each country. 

In tbe following document only the country studies are 
presented. These include Brazil, Colombia, Venezuela, ·Paraguay, 
Panama and Mexico. The studies for Peru. Ecuador, Dominican 
Republic and Jamaica are still being written, altbough the 
data collection and analyses are essentially complete. Hai ti 
had to be dropped from the study due to the coup dletat midway 
through the study. A visit was made to Nicaragua and an attempt 
was made to collect relevant data; nevertheleaa, Nicaragua 
wil1 have only a partial analysis due to lack of reliable data. 
Finally, during the two years varioua attempts have been made 
to develop a collaborative project with Cuba, in which the 
caasava sector would be evaluated. Although the relevant mini s
tries have heen very positive, approval has yet to be granted. 

None of the projected first aection is included in this 
documento Atable of contents of that section is attached 
to the end of the report. To da te only chapters 3 and 8 ha ve 
been written. This outline must be se en as an end objective 
for eventual publication. A reduced version of this first 
seetion will be developed for presentation to the TAC as an 
introduction to the country studies. 
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data on Brazil has been collected but little more on this market 
has be en either uncovered or collected. 
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DEMAWD STUDIES IN BRAZIL 

CRAPTER 1 

INTRODUCTION 

Brazil ia the world's largest cassava producer with a total 

production comprising 16% of world production and close to 

80% of Latin American production. Ristorically casaava has 

played a fundamental role in Brazil as a source of 

earbohydrates for human consumption and as a aouree of 

employment aud income in the paorer rural areas especially 

in the North Eaat. lt has eerrain inherent eharacteristics 

that have made it au important erop grown in all areas of 

Brazil: ir has very high produetivity per unit land area; it 

is well adapted to adverse climatic and soil eonditions; it 

has no fixed planting date or time of harvest; it can be 

harvested when needed over a long period of time aud it 

rarely fails as a crop. 

In the last 15 years however the pace of inerease in eassava 

produetion has not kept up with the rapid urbanizar ion and 

industrialization. Cassava produerion and utilizar ion 

patterns have not ehanged to meet the new requirements of an 

urban, industrial soeiety. This trend has been aggravated by 

government polieies that have favored export erops su eh as , 
soya and grain erops st the expense oí traditionsl staples 

sueh as eassava and beans. These trends are disturbing as 

they have had potential negative effeets on the nutritional 

level of the poorer segmerits of the population and the 

in come level of the small farmers who produce these staples. 
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lo order to uoderstaod how cassava will fit ioto the 

agro-economy of Brazil in the comiog years it 

to analyze the productioo processing aod 

cassava. 

1a necessary 

marketiog of 

The divers1ty of c11matic, edaphic and social conditions 10 

Brazil i9 great, rangiog from the tropical raio forest of 

region, 

East 

the underdeveloped Northern 

semi-arid areas of the North 

relatively advanced Southern 

1ndicate that no single study 

variability. and hence the 

to 

through the very poor 

the sub-tropical aud 

states. These differences 

can adequately cover 

atudies presented in 

this 

this 

document are on a regional basis. 

OBJECTIVES 

The objective of these studies ls to determine how eassava 

can fit into the Brazilian agricultural ecooomy in the 

future io such a manner that it assists the country io 

reaching policy goals such as improved welfare of the rural 

community and increased availability of low priced food to 

the population as a whole. 

The specific objectives of the study are: 

1) Analyze the eurrent and potential role of 

cassava for human consumption with special attention to the 

countty's nutrltiooal policies. 

2) Evaluate the income generation and employment 

opportunities created by ca9sava production and processing. 

3) Describe the current and potential 

iocorporation of cassava into aoimal feed. 

4) Identify the regions where cassava production 

can be expanded and the markets which it will entero 
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INFORMATION SOURCES 

This study i9 based on two principal sources of information. 

Firstly the demand side analysis is based on the IBGE Survey 

of hougehold expenditure and eonsumption. In order to avoid 

b1as caused by grouping of the data in the published reports 

this analysis 15 based on the raw data obtained from the 

IBGE tapes. Secondly the supply side analysis i8 founded on 

the EMBRAPA, EMBRATER and CIAT farm survey carried out on 

1200 farms. These farms where carefully selected using 

modern statistical sampling techniques to ensure an adequate 

eoverage of the wide range of conditions encountered in 

Brazil. In this manner it 18 felt that interpolation can be 

made to areas not eovered in the 8urvey. The survey data 

where collected in Rio Grande do Sul, Santa Catarina, 

.Parana, Minas Gerais, Bahia, Pernambuco, Maranhao and the 

Federal Territory of Parana. 

DOCUMENT LAYOUT 

This first chapter serves aS the introduction to the 

studies, the second chapte.r briefly summarizes the recent 

developments in the Brazilian agricultural sector with 

special emphasis on agricultural policies and on the balance 

between food production and exports. 

The third chapter analyses trends in cassava for human food 

and its fu tu re potential role. The fourth chapter turns to 

an analysis of the rapidly expanding animal feed industry 

and the fifth chapter looks at the supply side concentrating 

un production and processing aspects. 

The sixth chapter concentra tes on the cost structure of 

cassava production snd processing and sets this in the 

framework of casssva' s future role as a source of rural 

income and its contrlbution to foed snd feed supply. 
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Finally in chapter seven the conclusions and recommendations 

are presented. 

SPECIAL TERMINOLOGY 

In thls document the use of the word farlnha is reservad for 

the special toasted cassava meal or flour used throughout 

Brazil. The word aipim 18 usad for cassava that ia eaten in 

the fresh formo This cassava i8 sweet. with a low BCN level 

as opposed to the roots used for the production of farinha 

or starch. 
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CHAPTER 11 

AGRICULTURAL POLICY IN BRAZIL 

1950-1963 

In the decade of the fifties and the early years of the 

sixties economic development policies were directed to 

stimulating the growth of the industrial sector and ehe 

subst:1tution of manufactured imports. In order to achieve 

this policy goal, policies favored the industrial sector at 

the expense of the agricultural sector. 

The Cruceiro was overvalued, food prices were controlled at 

low levels and agricultural exporta were restricted. These 

policies were coupled with the freezing of urban salaries, 

strict control of ,the price of basic agricultural products 

and restrictions on the importation of agricultural inputs. 

These po1icies, which were designed to increase tbe rate of 

growth of the industrial sector, restricted tbe growth of 

the agricultural sector due to a negative effect on demand 

(eg. through low salaries in tbe urban sector) and also to 

problems on the supply side (eg. lack of availabllity of 

inputs). 

Tbese negative effects were to a certain extent mitigated by 

subsidies to fertilizera and otber input s for grain erops 

and traditional export erops sueh as coffee. Furthermore, 

the large areas of unexploited frontier lands and low cost 

rural labor allowed tbe agricultural sector to subsist and 

even expand during this periodo 
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1964-1972 

In this period policies began to change in a manner that 

favored the agricultural sector. The Cruceiro was subject to 

a series of small devaluations; quality control on exports 

of agricultural goods were relaxed and other tariff barriera 

were redueed. In additiou the priee controls on food 

products 

available 

were 

to 

reduced aud 

the agricultural 

subsidized credit ",as made 

sector. This eredit beared 

negative real interest rates and compensated for the high 

price of agricultural inputs and the high price of rural 

labor that resulted from the rapid rural to urban migration 

in thisperiod. ~~Cheap eredit and high labor costs resulted 

in rapid mechanization snd 

This change occurred in 

increases in the use of inputs. 

those 

mechanization and use of 

crops 

inputs, 

that respond to 

principally crops 

that ",ere grown 

heavy 

by the farmers in the richer southern 

states. Ihus erops sueh as soya ",ere favored OVer the 

traditional crops such as tree cotton, cowpea and cassava 

grown in the poorer states of the North Eaet. 

On the demand side a series of factora began to stimulate 

the agricultural sector. World prices for agricultural 

prices were high thus making export an attractive option. It 

was at this time that the exportation of soya bean began to 

grow rapidly.lnternally the growth of the industrial sector 

created increa~ed purchasing power in the urban sector with 

its positive impact on the demand for agricultura! products. 

In addition 

development of 

the government 

Brazil lay in 

indicated 

the vast 

tha t t:he 

unexploited 

future 

central 

western regian and established the city of Brasilia in this 

area. Ihis region developed rapidly whilst the North East in 

spite of its high population and low level of development 

was largely neglected and did not abare in the development 

taking place in the rest of Brazil. 
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1973-1979 

The oil crisis in the early yeare of the seventies renewed 

the fears of exeessive dependenee on the state of the world 

eeonomy. To this was added rapid inflation. These two 

faetors induced the government to adopt measures that tended 

to decrease imports and incraase the ex·ports from the 

industrial sector. Once again this provoked a new recession 

in the agricultural sector. In arder to compensate the 

polieias for subsidized eredit were maintained and there was 

a rapid increase in the research and extension efforts in 

the agricultural sector. Minimum prices Were established for 

certain agricultural products and the wheat subsidy program 

was initiated. All these measures tended to favor the richer 

southern states and the 1arger farmere. 

The overall economic deve10pment of Brazil was rapid in this 

period due to the rapid increase in manufactured exporta, 

and easy access to internationa1 credit. 

1980-1984 

Repeated cuts in the supply of petroleum products by OPEC 

and the resulting increaaes in oi1 priees coupled with fears 

about proteetionism in the deve10ped countries reinforced 

Brazilian consciousness of their vulnerability to external 

factors tbat effect their development procese. This was 

further increased by the enormous external debt and bigh 

interest rates. The government turned to the agricu1tural 

sector to assist in alleviating the critical economic 

situation in which tbe 

of alcohol to replace 

policy. 

country found itself. The production 

imported oi1 was a component of tbis 

In addition for the first time the government began to turn 

to the object1ve of stimulating tbe product1on of food crops 
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(other than wheat which was subsidized heavily in the decade 

o! the seventies) rather than seeing the agricultural sector 

mainly as a means of reducing the balance oí payments 

deficits through export crops. 

1985-1986 

In 1985 

This has 

goals in 

the civilian 

brought ",ith 

the formation 

government ",as installed in 

it an increased awareness of 

of policies. Of particular 

Brazi1. 

social 

coneern 

are the 10'" nutritíonal level oí millions of people, the 10'" 

level of development in the North East, the skewed 

distribution of land holdings, and the ravages of the 

rampant inflation that has plagued Brazil in the last 

decag.e. The agricultural sector i5 seen as critical in 

reaching more equitable development in Brazil in the coming 

years. 

As a result the 

the nutritional 

government has set the target of improving 

situation through increased production of 

food crops; rice, beans. cassava and maize have been set as 

priority crops. eredit ",il1 be expanded in such a manner 

that the small and intermediate size producer. ",ho has 

traditionally been the major food producer, has access to 

it. As a further stimulus to the producer the minimum price 

poliey has been reactivated. Furthermore, the government i5 

committed to a land reform program that ",ill be supported by 

int'egrated rural deveIopment projects. WhiIst in the past 

emphasis has been on the export erops in the South present 

policies are geared to developlng the agricultural frontier 

and the so often neglected North East. This program will not 

only concentrate on the production side but will also assist 

in the development of infrastructure, education marketing 

and other aspects necessary for the development of the 

regíon. A special program has been established for this area 

with support from the ministry of irrigation to facilitate 
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the rapid implementation of irrigation projeets in the area. 

These are expeeted to be of the order of 19 billion US$ over 

the next 15 years. 

At present these polie1es are to a eertain extent negated by 

the rigid priee controls that form part of the temporary 

. plan . Cruzado that has drastically reduced inflat1on. 

Nevertheless the present polic1es favor the food crops such 

as cassava that are produced by the emaller farmers in a 

manner that ie unique in the recent h1story of Brazil. 
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CHAPTER 111 

CASSAVA FOR HUMAN CONSUMPTION 

A series of studies on nutrition in Brazil indicate that a 

large proportion of the population suffers from 

malnutrition. The World Bank(1979) study indicated that 58% 

of the population less than 17 years old suffers from 

malnutrition. In terms of people this translates into 19 

million young people with first grade malnutrition; 10.5 

millions with second grade -and 0.5 milI ion with t-hird grade 

(Table 3.1). This malnutrition affects a large part of the 

population, results in physical defects and mental 

retardation, and in severe cases in high levels of infant 

mortality. 

The malnutrition is related to low levels of hygiene in the 

poorer areas, and a series of health related problems. The 

major cause i8 simply the lack of sufficient calories in the 

diet of large sectors of the population. The IFPRI (1982) 

study indicated that the caloric intake was below minimum 

requirements in almost all regions of the country, with the 

greatest deficit in the North and North East (Table 3.2). 

Furthermore the the situation was worse in the urban than 

the rural areas. 

Cassava is a major calorie source in Brazil. The data of the 

IBGE survey (ENDEF) shows that rice and sugar were the two 

most important caloric sources in 1975, followed by cassava, 

beans and wheat which are all about equally important. There 

are however regional differences; in the North cassava at 

27% of the total calorie intake and in the North East at 23% 

is the m08t important calorie source. The consumption is 

highest in the rural areas but still reaches levels of 290 
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calories per capita per day in the urban centers oi the 

North East and 465 calories per day in the North (Table 

3.3). The tendency for higher consumption in the rural areas 

runs throughout Brazil. 

Cassava i5 consumed in two principal forms in Brazil: 

firstly as farinha (a toasted flour) and secondly as aipim 

or fresh cassava. Farinha consumption at 17.6 kg/cap/year as 

the national average is much more important than aipim at 

6.1 kg/cap/year. The importance of farinha is also greater 

in the North and North East regions at about 45 kg/eap/year 

than in South and South East at 3.5-6 kg/cap/year. 

CONSUMPTION TRENDS 

Ihe per capita consumption of cassava. declined in the period 

1960 to 1975 from 93 kg/yr to 59 kg/yr (Table 3.4) • The 

decline ",as moat pronounced in the South ",ere the 

urbaniza t,ion process has been mo-st rapid in the last 20 

years. The decrease in per capita consumption i8 related to 

t",o fundamental causes: the massive rural to urban shift 

altered consumption patterns and the ",heat subsidy redueed 

the price advantage of farinha over wheat flour. 

Urbanization haa been extremely rapid in Brazil. Ihe 

population cenaua of 1960 and 1984 ahow the urban population 

rising from 48.6% to 72.4%. There has been a shift, to the 

consumption of more eonvenient food sourees. At the same 

time new marketing channels have been developed and a more 

varied diet ls available. 

The production of wheat in the Southern states i8 an 

attractive option for farmers "ho grow soya in the summer 

and wheat in tbe winter months. Both crops use similar 

maehinery and do not compete for land or lahor as they are 

planted in different seasons. Perhaps the factor that makes 
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wheat so attractive ls the high price. The government, 

concerned with the balance of payments. and wishing to 

reduce inflation and maintain low cost food in the urban 

centers adopted the measure of subsidizing local wheat 

production. Wheat production i8 not easy in Southern Brazil. 

yields are low and fluctuate widely from year to year. This 

results in enormous sums of money being required to sustain 

the policy goal of low consumer prices whilst at the same 

time inducing farmera to produce. the crop. The World Bank 

estimates that the wheat subsidy i8 greater chan 1 billion 

US$ in 1986 (recently the Economist quoted 1.5 billion US$ 

as the estimate for 1986). The form of the subsidy is such 

that the World Bank estimated that- the consumers did not 

receive any effective subsidy in 1970 but by 1981 they 

received 90% of the subsidy (Table 3.5). 

The wheat subsidy has obviously distorted the price 

structure for starchy 

competitive ability of 

staples and has affected the 

cassava. The cross élasticities for 

wheat and cassava are positive; this indicates that wheat 

substitutes for cassava. In the period 1972 to 1980 the 

relative price of cassava flour to wheat flour increased 

(Table 3.6). As a result there has be en substitution and the 

consumption of cassava flour (farinha) has declined. In the 

case of aipim (fr8sh cassava) the high yield levels in the 

South have enablad fresh cassava to maintain its price 

relative to vheat even when this vas falling due to 

subsidies. As a result consumption of aipim has increased in 

the South. In the North East however the relative price of 

both aipim and farinha has increased and this has obviously 

led to substitution of wheat for cassava. 

In 1980 the government concerned with the high cost of the 

wheat subsidy began to slowly reduce the level. As a result 

there has been a slight tendency for the price of cassava 

ralativa to ..,heat to decrease (Table 3.6). At present the 
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government is in the position of being committed to reducing 

the wheat subsidy, however st the same time it wishes to 

reduce inflation. Wheat plays an important part in the 

determination of the consumer price index and although 

redueing the subsidy ia obviously an eeonomic necessity, it 

may wel1 be politically difficult. 

URBAN CONSUMPTION TRENDS 

The consumption of far1nha on a 

declined in the last 15 years. This 

per capita basis has 

is partially due to the 

urban to rural migration, sinee urban consumptlon per eapita 

is three times as low as rural cens.umption. Nevertheless, 

analysia of urban farinhs demsnd shows sorne intereatlng 

featurea. The demand fer farinhs calculated at constant 

pricea has apparently increased in the urban areas. This is 

of grest importsnee as the urban centers are those that faee 

the greatest nutritional problems. How has thia increaae in 

demand occurred?· 

In the lower incorna groups the demand for cassava inereases 

as incomes rise (Le. it i9 a normal goed). This is very 

plausible as the lower incorne greups do not have sufficient 

resources to meet their basic nutritional requirements. As 

their income 

as farinha. 

inereases they will purehase basie foods such 

The everall income elasticity is indeed 

negative, rieher peop~e w1sh quite,naturally to have a more 

varied dieto The natural tendeney is to interpret this faet 

as indicative that there will be a decrease in demand as 

incomes rise. This nelther takes into account the 

differences in income elastieity in different income groups 

nor the overall increase in the population and the segments 

of the population in whlch this oecurs. 

In the 1ast 15 years in Brazl1 the lowest lncerne greups are 

those that are lncreasing most rapidly. The percentage of 



the population with incomes les s than the minimum salary 

increased from 17% to 331 (Table 3.7). At the same time the 

urban population increased dramatically (Table 3.8). The 

average incorne levels also tended 

The population increase, the 

to increase (Table 3.9) • 

income increase and 

distribution, and the farinha demand parameters were 

combined in a model to predict the demand for farinha at 

constant prices. In Table 3.10 it can be seen that there was 

a substantial overall increase in the demand for farinha. 

The increase in demand takas place in the poorest segmenta 

of the population that haya the greatest nutritional 

problems. Ihis increase in demand more than compensated for 

the dacrease in demand in the richer segment of the 

population. Thus in the Morth East demand increased from 114 

thousand tons for the population with less than one minimum 

salary incorne level to 426 thousand tons. In the highest 

in come groups deroand declined from only 58 thousand tona to 

39 thousand tons. This indicates that if farinha prices can 

be maintained or reduced a substantial increase in total 

demand can be expected in the coming years. 

FRESH CASSAVA 

The low levels of cassava consumption in the urban areas are 

apparently related to the inconvenient nature oí this highly 

perishable producto This problem is illustrated by the fact 
. \ 

that whereas over 90% of the farinha consumed 

areas enters through commercial markets on1y 

in the urban 

551 of fresh 

cassava for human consumption fo110ws this path (Table 

3.12). Furthermore the marketing margins account for 80 to 

90% of the final consumer price in the major urban centers 

in the South (Table 3.11) due to the high risks involved in 

marketing cassava. The price elasticity and the income 

elasticity of casaava are both high. A11 the above stated 

facta indicate a buoyant demand for fresh cassava if the 
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problems of perishability can be obviated. New fresh cassava 

conservation technology developed by CIAT has the potential 

to greatly reduce the perishability of cassava snd also its 

price to the urban consumar thus opening up the market for 

fresh cassava. 
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TABLE 3.1 
NUMBER AND PERCENTAGE OF CHILDREN UNDER 17 YEARS OLD 

WITH FIRST, SECOND AND THIRD DEGREE OF MALNUTRlTlON BY REGlON 
( 1975 ) 

-------------------------------------------------------------
DEGREE OF MALNUTRITlON 

-----------------------------------------
FIRST SECOND THIRD 

REGION No. % No. % No. % 
-------------------------------------------------------------

NORTH 

NORTHEAST 

SOUTHEAST 

BRAZIL 

2234 

6332 

10783 

19349 

39.0 

38.2 

36.2 

37.2 

( 1000 ) 

1131 

4630 

4581 

10543 

23.3 

28.0 

15.4 

20.2 

42 

361 

44 

447 

0.7 

2.2 

0.2 

0.9 

SOURCE: CHERYL WILLIAMSON GRAY. "FOOD CONSUMPTION PARAMETERS 
FOR BRAZIL AND THEIR APPLlCATlON TO FOOD POLIcr. 
International Food Policy Research Institute. 
Research Report No. 32. September 1982. 



REGION 

NORTHEAST 

URBAN 

RURAL 

NORTH 

URBAN 

RURAL * 
SOUTHI 
SOUTHEAST 

URBAN 

RURAL 

TABLE 3.2 
AVERAGE PER CAPlTA DAlLY CALORlE DEFlClTS 
BY REGION AND URBAN/RURAL LOCATlON (1975) 

AVERAGE 
CONSUMPTION 

1814 

2016 

1750 

1926 

2127 

2445 

ESTlMATED CALORlE 
REQUlREMENTS * DEFlClT 

(CALORlES) 

2150 

2145 

2232 

2226 

2299 

2273 

336 

129 

482 

300 

172 

(*)SOURCE: CHERYL WlLLlAMSON GRAY' "FOOD CONSUMPTION PARAMETERS 
FOR BRAZIL AND THEIR APPLICATION TO FOOD POLICY". 
International Food Policy Research Institute. 
Research Report No. 32. September 1982. 



lABLE 3.3 

AVERAGE PER CAPIlA OAILV CALORIE CONSUMPTION FOR EACH fOOO BY REGION AND URDAN OH RURAL LOCAl ION, 1975. 

---------------------~--~~----------------------~--~-----------------------------------------------------------~----
mm 

.. 

FOOD SOUIH AHO SOUTHEAST HORTHEASl NORTH HEST BRAlIL 
mE ---------------------- ------~~--------------- ----------------------

URDAN RURAL TOTAL URBAN RURAL TOTAL URDAN URBAN URDAN RURAL TOTAL 
--------------------------------------------------~-----------------------------------------------------------------
:EREALS 814.82 991.42 878.98 5]4,33 m.14 518.82 419.82 852.63 65U3 153.91 698.55 

Ríte 465.32 525.22 487.08 217.67 258.79 240.92 178.75 1>09.88 355.51 402.41 374.82 
M.üe 36.41 IBl.90 SUl 51.24 149.95 107.05 5.96 25.76 34.03 161.17 88.83 
Whe.t 8r~ad 195.53 50.31 142.77 25Z~03 54.36 140.27 249.3l 150.9 • 185.13 52.IB 130.41 
Mataror.í • 8.12 56.42 63.97 36.37 7.45 20.02 33.52 40.87 50.91 33.85 43.89 
Whe.t Flnu, 31.2b 166.96 SU6 5.20 Lbl 3.17 4.90 12.98 20.22 90.75 <1'1.24 

¡DOTS AND TUBERS 66.90 160.85 101.04 332.95 blb.17 493.07 478.73 84.31 131.81 370,72 230.13 
Potato •• 27.00 26.45 26.80 4.63 0.43 2.26 5.06 12.05 17.57 14.46 1b,29 
Fresh eassava 7.l0 38.49 IB.b9 8.91 15.85 12.83 3.73 20.51 7.40 2B.06 15.90 
eassava FloUf ~.24 77.98 44. lO 293.45 572.16 451.02 465.93 40.90 %.23 305. lb 182.46 

¡USAR 306.IB 349.98 322.09 219.64 196.7 2ll.02 168.77 238.72 246.62 279.33 21>0,08 

.E6UIlES 178.74 281.90 216.22 214.29 404.9 322.05 101. 11 181.17 lb3.70 338.59 235.68 
Be.ns 17 lo 27 266.99 206.01 190.78 346.2 27U5 94.49 175.04 153.66 303.45 215.30 

!E6ET~BLES 27.52 21.89 25.47 12.55 8.48 10.25 e.69 20,75 20.15 15.n lB.32 

RUm 47.17 28.12 40.25 46.83 2b.4 ~5.2B 41.00 45.33 41. 41 27.32 35.61 

IEAT AHD F1SH 193.97 159.89 181.52 200.30 162.69 179.04 262.30 173.1B 114.30 IbUS 168.90 
B •• I 87.44 3b.l7 68.S1 101.68 52.8 74.91 12~.75 101. 03 83,03 43.84 bb.90 
Por, 33.94 6!.24 43.86 34.16 53.8 45.2. 17.10 31.S1 29.46 51.81 41.13 
Poultry 27.11 23.97 25.97 17.B5 9.32 13.03 14.73 lU4 21.06 17.22 19.48 

'A1RY PRODUCTS 145_~l 132.21 140.55 82.91 72.18 76.86 bS.70 110.67 110.83 104:54 108.24 

'lL A~D FATS 322.84 302.42 315.42 !(Jo. 72 45.9 71.90 121. 44 328.14 2~2.0ó 184.18 212.32 

:EVERASES 24.59 17.12 21. aa 14.44 7.27 10.39 1~.90 14.96 18.93 12.58 16.32 
-------~------------------------------------------*~-----------------------------------~---------------------------
TOTAL 2127.~3 2445.79 2243.42 1814.01 2016.83 1928.68 1750.46 2019.B6 1799.58 2248.07 1984.15 
-------~----------------------------------------------------------------------------------------~------------------

DUReE: fNDEF 1975, lBSE. 



TABLE 3.4 
PER CAPITA CASSAVA CONSUMPTION IN 1960 AND 1975 

1960 1975 

REGION FRESH FLOUR TOTAL FRESH FLOUR TOTAL 

(In Kilograms) 

NORTHEAST 7.1 55.2 172.6 4.3 43.7 135.4 
URBAN .9 26.8 81. 3 3.2 20.4 64.4 
RURAL 10.3 69.7 219.4 5.2 55.0 170.2 

SOUTHEAST 11.8 17.0 62.8 4.5 5.9 22.2 
URBAN 4.4 6.4 23.6 2.0 2.7 10.1 
RURAL 20.2 29.0 107.2 5.0 14.1 47.3 

SOUTH 44.6 12.1 86.9 15.8 3.5 26.3 
UREAN 3.7 5.2 19.3 7.6 2.5 15.1 
RURAL 68.7 16.2 117.3 23.2 4.4 36.4 

BRAZIL 14.9 26.3 93.5 6.1 17.6 58.9 
UREAN 3.0 11. 4 37.8 2.7 9.7 31. 8 
RURAL 24.7 38.3 139.5 11. 2 29.4 99.4 

----------------------- ---------------~---------------
SOURCE: FUNDACAO GETULIO VARGAS, 1979; AND, IBGE, 1978. 



TABLE 3.5 
WHEAT SUBSIDIES RECIEVED BY PRODUCERS AND CONSUMERS 

(MILLION OF 1977 U5$) 
-------------------------------------------------------------

TOTAL eONSUMER PRODUCER 
SUBSIDY SUBSIDY B/A SUBSIDY C/A 

(A) (B) (%) (e) (%) 

-------------------------------------------------~---- -------

1968 36.6 16.43 44.9 20.12 55.1 
1969 60.1 28.87 48.1 31.30 51. 9 
1910 33.3 -30.74* 0.0 64.05 100.0 
1911 32.1 -60.11 0.0 92.23 100.0 
1972 113. o 108.42 95.9 4.49 4.1 
1973 222.8 248.71 100.0 -25.93** 0.0 
1974 299.2 391.19 100.0 -92.05 0.0 
1975 517.3 495.74 95.8 21. 49 4.2 
1976 424.6 377.20 88.8 41.36 11. 2 
1977 292.9 158.85 54.2 134.04 45.8 
1978 707.1 705.53 99.7 1.56 .3 
1979 828.4 760.52 91. 8 67.74 8.2 

(*): Means that both Government and Consumers subsidised 
Próducers. 
(**): Means that both Government and Producers subsidlsed 
Consumers. 
SOUReE: WORLD BANK, "A REVIEW OF AGRICULTURAL POLICIES IN 
BRAZIL", September 1981. 



69/73 
70/74 
71/75 
72/76 
73/77 
74/78 
75/79 
76/80 
77/81 
78/82 
79/83 
80/84 

TABLE 3.6 
CASSAVA RELATIVE PRICES 

(Price of Cassava/price of Flour Wheat) 

PORTO ALEGRE SAO PAULO RIO SALVADOR FORTALEZA 

FLOUR ROOT FLOUR RooT FLOUR ROOT FLOUR RooT FLOUR RooT 

0.56 
0.61 
0.74 
1.04 
1. 22 
1. 38 
1. 60 
2.10 
2.02 
1. 86 
1. 76 
1. 72 

0.96 
0.85 
0.86 
0.97 
1.12 
1.10 
1. 07 
1.05 
0.91 

0.68 
0.72 
0.88 
1. 24 
1. 44 
1. 60 
1. 78 
2.09 
1. 93 
1. 78 
1. 66 
1. 61 

(5-years moving average) 

1.14 
1. 42 
1. 37 
1. ;:la 
1.43 
1.64 
1. 58 
1. 50 
1.46 
1. 29 

0.57 
0.61 
0.69 
0.99 
1. 25 
1.17 
1.12 
1. 03 
0.66 
0.45 
0.57 
0.82 

0.44 
0.44 
0.47 
0.64 
0.77 
0.75 
0.80 
0.65 
0.44 
0.24 
0.34 
0.35 

0.86 
0.86 
1.04 
1. 36 
1. 49 
1.62 
1. 95 
2.25 
1. 80 
1. 70 
1. 53 
1. 39 

0.58 
0.58 
0.55 
0.55 
0.68 
0.79 
1.11 
1.42 
1. 37 
1.15 
1.07 
0.85 

0.52 
0.58 
0.61 
0.72 
0.87 
0.97 
1.15 
1.54 
1. 68 
1. 64 
1. 61 
1. 61 

0.31 
0.31 
0.32 
0.34 
0.39 
0.44 
0.64 
0.93 
1.04 
1. 03 
1.00 
0.92 

SOURCE: ANUARIO ESTATISTICO, IBGE. 



TABLE 3.7 
DISTRIBUTION OF PEOPLE BY SALARY CLASS (1976/1984) 

SALARY GROUPS (MINIMUM=l) 

SC=<l 1<SC=<2 2<SC=<5 SC>5 

(Percent) 

1976 16.93% 25.07% 31.84% 25.13% 

Without 
Response TOTAL 

1.03% 100.00% 

1981 29.80% 25.60% 23.20% 11.00% 10.40% 100.00% 

1985 33.00% 22.60% 22.30% 12.10% 10.00% 100.00% 

SOURCE: "ANUARIO ESTATISTICO DO BRASIL", FIBGE 

TABLE 3.8 
ACTUAL AND ESTlMATED POPULATION 1970/1990 

------~---------------------------~------------------- --------
POPU- NORTHEAST SOUTHEAST SOUTH 
LATION URBAN RURAL URBAN RURAL URBAN RURAL 
--------------------------------------------------------------
1970 11723 16359 28965 10889 
1976 14837 17985 36947 9540 
1980 17586 17275 42848 8904 
1983 20244 16988 47419 8609 
1986 * 22430 16745 53602 7011 
1990 * 26405 16591 62367 3732 

SOURCE: "ANUARIO ESTATISTICO DO BRASIL", FIBGE 
(*): ESTlMATED 

7303 9193 
9575 10462 

11881 7156 
12671 7275 
14534 6398 
17253 4852 

.. 



TABLE 3.9 
MlNlMUM SALARY BY REGlON (1975/1985) 

---------------------------------------------
GPI * NE SE S 

---------------------------------------------
(REAL, BASE YEAR=1977) 

1975 49.63% 841. 43 996.17 1073.54 
1976 70.10% 859.34 1016.83 1095.58 
1977 100.00% 868.80 1027.20 1106.40 
1978 138.74% 1295.66 1518.81 1634.71 
1979 213.53% 1609.52 1964.41 1943.33 
1980 427.47% 1667.49 1980.21 1980.21 
1981 897.30% 1604.81 1850.89 1850.89 
1982 1753.74% 1744.84 1982.96 1982.96 
1983 4463.80% 2176.98 21'76.98 2176.98 
1984 14311.70% 2327.61. 2327.61 2327.61 
1985 41160.74% 1457.70 1457.70 1457.70 

SOURCE: "ANUARIO ESTATISTICO DO BRASIL", FIBGE 
(*): GENERAL PRlCE lNDEX 

TABLE 3.10 
URBAN CASSAVA FLOUR DEMAND (thousand TN/year) BY INCOME GROUP 
--------------------------------------------~------------------

NORTHEAST SOUTHEAST SOUTH 
-----------------------------~------------------------ ---------

(ORBAN AREAS) 
SALARY GROUP 

1975/1976 
1 Min Salary 114.28 48.18 10.83 
2 Min Salary 119.92 27.70 6.09 
5 Min Salary 139.00 . 23.31 6.02 
8 Hin Salary 58.54 14.00 2.70 

1980/1981 
1 Min Salary 296.85 93.16 24.27 
2 Min Salary 159.65 30.96 7.89 
5 Hin Salary 109.03 18.50 5.55 
8 Hin Salary 24.60 6.66 1. 49 

1985/1986 
1 Hin Salary 426.07 149.72 37.51 
2 Hin Salary 187.63 39.74 9.74 
5 Min Salary 146.20 25.93 7.47 
8 Hin Salary 38.95 10.69 2.30 
---~----------------------- --------------------------- ------



TABLE 3.11 
FRESH CASSAVA PRICES AT FARM AND RETAIL LEVEL 

IN SAO PAULO AND RIO DE JANEIRO 

SAO PAULO RIO DE JANEIRO 
----------------------- -----------------------
RETAIL FARM F/R RETAIL FARM F/R 

------------------------------------~------------~---- ---------

1970 160.3 17.7 11% 
1971 193 15.5 8% 195.4 27.7 14% 
1972 204 22.2 11% 184.0 25.7 14% 
1973 267 21.4 8% 197.8 24.3 12% 
1974 317 20.2 6% 223.2 35.8 16% 
1975 283 31. 2 11% 244.8 55.2 23% 
1976 301 59.3- 20% 219.9 79.2 36% 
19T7 240 37.9 16% 206.5 75.5 37% 
1978 217 16.6 8% 200.4 26.5 13% 
1979 221 14.2 6% 200.8 33.6 17% 

AVERAGE 10% 19% 

SOURCES: FUNDACAO GETULIO VARGAS AND IBGE. 



TABLE 3.12 
PERCENT OF CASSAVA CONSUMPTION THAT IS PURCHASED BY 

URBAN AND RURAL LOCATlON 
( 1975 ) 

REGlON % OF CASSAVA PURCHASED 

FRESH CASSAVA CASSAVA FLOUR 

CENTER WEST 

ORBAN 

NORTH 

URBAN 

NORTHEAST 

ORBAN 

RURAL 

SOUTHEAST 

URBAN 

RURAL 

SOUTH 

ORBAN 

RURAL 

SOURCE: IBGE, 1978. 

39.22 

44.09 

44.14 

6.50 

55.81 

36.53 

42.26 

2.19 

74.18 

82.17 

86.67 

49.59 

91. 74 

55.41 

95.52 

73.14 



CHAPTER FOUR: 

THE MARKET POR ANIMAL FEED RATIONS 

MEAT PRODUCTION 

Brazil i8 one of the main beef producers in the world, and 

has a cattle stock of over 127 milIion animale. Although the 

South snd the South East together are the main beef 

producers, the Center West 15 the single most outstand1ng 

beef produc t ion area. The Nor th Eas t and the North have 

lowest beef product1on figures (Table 4.1). 

Beef, as well as svine production has remained relat1vely 

sTable over the last 15 years, with the notor1ous exception 

of the Center West region. The stagnant s1tuation 1n beef 

and swine production i8 strong-ly related w1th the dynamic 

growth of the poultry sector in the same time lapse. 

Brazil 1s the world's third largest producer oi poultry meat 

and produces sorne 7% of totel world market supply. From the 

beginning oí the seventies the poultry industry has been 

growing at an extremely high rate, even for Brazilian 

standards. Prom 1970 to 1975 production increased vith 139%. 

The Brazilian government became enthusiastic with these 

growth figures and did make a decisive effort to open export 

markets. 

From 1975 Brazil has been export1ng poultry, f1rst only 3.4 

thousand tons per year but afterwards reaching volumes of 

280 thousand tons per year. equal to some 270 million 

dollars (Table 4.2). In this period beef and pork production 

stayed constant at respeetively two milI ion snd half a 
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mili ion tons, but poultry production rose from 413 thousand 

tona to 1.14 million tons (Table 4.3). 

Simultaneously with the exporta, domeatic consumption of 

poultry increased rapidly. This was mainly dua to the 

significant price decrease of poultry meat, as caused by 

quick technological change in poultry produetion. The shift 

to poultry 

in meat 

eonsumption 

4.4) • 

consumption 

eonsumption. 

per eapita 

accounted for the complete increase 

Consequently, beef and swine 

stayed relatively constant (Table 

DEMAND FOR ANIMAL FEED RATIONS AND MAIZE 

Up to the sixties Brazil's industry of animal feed rations 

was relatively small and mainly direeted to dairy eattle 

(IPEA, 1978). Swine produetion took place in small holdings. 

direeted to the production of swine. fat ("manteca") for 

baking purposes in the absence of a vegeTable oil industry. 

Only in the beginning oí che sixties, swine produe tion on 

the basis of balaneed animal feed rations started to take 

place. This was indueed by the arrival of new hybrid swine 

races for meat production. From that moment on, the animal 

feed industry started to grow. Around the same time, the 

with poultry industry got established, to take 

spec.tacular growth figures in the beginning 

off 

of the 

seventies. Swine and poultry industry created an enormous 

demand increase for balanced animal feed (from 2.4 million 

t.ons in 1971 to 10 million tons in 1985, Table 4.5). This 

caused, in turn, a rapid modernization of the balanc.ed 

animal feed and meat production industry, which by now has 

similar conversion rates to the United States. 

The strong growth of balanced animal feed consumption 

created a rapidly 1ncreasing demand for maize. Maize 1s the 
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main animal feed raw material in Brazil and normally makes 

up 65% of the ration. In the last 15 years the consumption 

of maize by the animal feed industry increased from 8.4 to 

15.7 million tons (Table 4.5). 

Until the mid seventies, Brazil was a maize 

country. Afterwards, internal demand inc reased 

exporting 

so rapidly 

that Brazil had ta start importing maize. Between 1977 and 

1980 Brazil imported mOre than 4 million tons. Because of 

exceIlent maize harvests in the years between 1982 snd 1984 

Brazil cauld again export some maize, but the uprise was 

shart. Due to prolonged drought in the Center West in 1985 

and 1986, tbe country_ had to import more -than 3.5 millian 

tons in 1986 (Table 4.6). 

THE POTENTIAL APPLICATION OF CASSAVA IN ANIMAL FEED RATIONS; 

A REGIONAL PERSPECTIVE 

The large maize imports and the considerable subsidies on 

the trsnsport of mslze from the Center West oblige the 

government to look for alternative animal feed raw material 

sources. Tbe utilization of dried cassava in stead of maize 

could contribute to the desired maize substitution. This 

alternative looke particularIy viable in the North East. 

wbere soil and climate permit low cost cassava production, 

but almost completely prohibit maize production and reduce 

the potential of animal feed, poultry or swine production. 

Table 4. 7A sbows the geographical distribution oí cassava 

production, malze production snd consumption, animal feed 

production and consumption, and poultry, eggs and swine 

(estillÍated) production and consumption. Cassava production 

is concentrated in the North and North East, especially on a 

per capita basis. Maize production is concentrated in the 

South and Center West, two regions that produce a 

20 
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considerable surplus on top oi their own consumption needs. 

As regards the production of balanced animal feed, again the 

South and Center Vest produce more than they aetually 

consume. The North East on the other hand has large 

deficits of maize as well as animal ieed ava11ability. 

The ample availability of feed grains in the South and 

Center Vest has al so led to a concentration of poultry, 

swine and eggs produetion in these regiona. Especially in 

the South poultry and swine production is very high. In this 

region per eapita poultry and swine production is two snd a 

half times as high as consumption. The surplus poultry 

production 15 to a great extent exported, while the surplus 

swine production ia aold in-other regiona of the countries, 

mainly the South East. The re1ative high animal production 

1evels in the South East are based on the cheap 

transportation of maize and animal feed from South and 

Center Vest to this region. 

In the North East production levels of poultry, egga and 

swine are less than hslve the levels of the South Esat or 

the Center Vest snd less than 20% of the leve1 of the South. 

To satisfy the demand for these produets in the reglons, 

considerable smounts of pou1try sud swine are brought iu. 

Stil1, consumption of swiue, eggs aud pou1try is much lower 

than it is in the South or South East. Besides the effeet oi 

the lower incomes per eapita, the redueed consumption levels 

in the North East are also caused by the higher pricea for 

swine, poultry and chicken. During 1981 and 1982 consumer 

prices of swine, poultry and eggs were on average 10% higher 

in the North East than in the South. 

As shown in Table 4.7B, the North East runs deficits of 22 

to 44% on its maize eonsumption, its animal feed eonsumption 

snd its poultry, egg and swine eonsumption. Additionally the 

low availability of locally produced poultry, swine and eggs 
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has increased their prices and has diminished their 

consumption. In the South East there is also a defieit on 

maize, animal feed and egg, poultry and swine availability 

but it ia much emaller as a percentage of total consumption. 

Tbe previous analysis suggests that dried cassava production 

in the ¡'¡orth East might be an appropriate "ay to improve 

tbe reg1on' s self-sufficiency rates in feed graina. animal 

feed snd animal products. Additionally production of dried 

eassava "ould widen the market perspeetives lor the small 

farmer. Sinee the traditional market, for "farinha da 

mandioca," has strongly suffered throughout the seventies 

and early eighties from the whest subsidies. an alternative 

cassava market "ould be very "elcome. 

LINEAR PROGRAMMING FEED COST MODELS 

To find the most efficient composition of balaneed animal 

feed, linear programming models are commonly used. These 

models try to determine wh1ch combination of feed stuffs 

fulfila the nutritionaI requirements of the animals diet st 

the lowest costo These modela have been used in the present 

atudy to define at which price level (as a % of the maize 

priee) dried cassava ",ould start to aubstitute for maize 

(Table 4.8). 

At 74% of tbe maize price, dried cassava "'QuId form 8% of 

the balanced poultry ration. If the cassava pr1ce were to be 

reduced to 70% of the maize pr1ce, dried cassava wouId enter 

in che poultry diet with a participation of 10%. 

In swlne diets, cassava' s potential is still much Iarger. 

AIready at a price of 87% of tbe maize price, cassava "ouId 

form 17% of the baIanced swine ration. If the dried cassava 

price were to be reduced to 79% of the maize priee, it would 

form around 30% of tbe dieto 

22 
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At the moment the sales price of maize is around 1.69 

Cruzados per kg. This means that at a price of 1.46 Cruzados 

per kg. dried cassava would enter in swine rations and at a 

price of 1. 25 Cruzados per kg. it would enter in poultry 

rations. 

ADVANTAGES FOR THE FARMER 

At present, for the small farmer in the North East, farinha 

production forms one of the most important income sources. 

However, the income obtained in this way is highly variable 

because farinha prices are very unsTable. Table 4.9 sho_ws 

the instability of farinha prices in a number of urban 

markets: prices appear to have moved from below 1 to over 5 

Cruzados per kg .. 

Most farinha price instability has been caused by supply 

variations. Since the farinha price~elasticity of demand is 

between O and -1, price fluctuations are always bigger than 

volume fluctuations. The volume fluctuations, in turn, are 

caused by the climatic fluctuatiens, that have such a heavy 

incidence on the agricultural sector of the North East. 

Dried cassava as an animal feed would broaden the cassava 

market to the small farmer, which would have two positive 

effects en his income. Firstly, the use of cassava as an 

animal feed would diminish the price fluctuations, to which 

the farmer is subject in the farinha market. This is 

illustrated with Figure 4.1: lf only the farinha market 

exists, randem price fluctuations equal to P2-Pl existo lf 

the cassava market is broadened with the animal feed market, 

the effective demand fer cassava becomes more elastic and 

price fluctuations will be reduced to P3-P2. This in turn 

stabilizes the farmer's income. 
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Secondly, 

would be 

opening up 

f armer 1s 

with a new market the 1ncome from cassava sales 

increased. Figure 4.1 shows that before 

of the new market the expected income of 

given by Y1 e E(P)*Q{f). When the animal feed 

the 

the 

market would be opened up the expected income would be equal 

to Y2~ E(P)*Q(r). 

Besides the effect on the income of the farmer, the capacity 

to generate rural employment in cassava processing would be 

enhanced. This would be very welcome in the North East where 

rural unemployment and urban migration are high. There i8 no 

doubt that expansion of cassava production in order to 

supply the animal feed industry would have a very favorable 

effect on small farm income and rural employment. 
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BEEF 
1973 

1980 

1984 

SWINE 
1973 

1980 

1984 

POULTRY 
1973 

1980 

1984 

TABLE 4.1 

ANIMAL STOCK BY REGION 
-----------------------------------------
SOUTH SOUTHEAST CENTER NORTHEAST NORTH 

WEST 

(Million Units) 

20.6 32.5 19.5 15.9 2.0 

24.6 35.1 33.7 21. 9 3.7 

24.3 35.0 40.8 21. 7 5;9 

16.4 7.7 3.5 8.9 1.1 

15.4 6.1 2.9 8.0 1.9 

12.4 5.9 3.5 7.6 3.0 

86.7 114.1 16.4 45.7 8.1 

152.1 181.1 20.1 72.5 15.0 

128.5 105.1 12.7 41.5 12.4 
--------------------------------------------- ~--_ ..... ~--------
SOURCE: ANUARIO ESTATISTICO DO BRASIL (IBGE) 



TABLE 4.2 

EXPORTS OF POULTRY MEAT (1975 - 1984) 

1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 

-1983 
1984 

POULTRY VALUE 
(tons) (US$) 

(Millions) 

3.47 
19.64 
32.83 
50.81 
81.10 

168.71 
293.93 
301.79 
289.30 -
280.00 

3.28 
19.56 
31.57 
46.87 
81.14 

206.69 
354.29 
285.47 
242.21 
270.00 

SOURCE: AGROANALYSIS, FGV, Vol 8(10),Oct. 1984 

TABLE 4.3 

PRODUCTION OF MEATS (1976 - 1984) 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 

BEEF SWINE POULTRY 

(thousand tons) 

2176 
2255 
2143 
2114 
2084 
2115 
2397 
2365 
2161 

542 
462 
566 
611 
699 
709 
626 
647 
567 

413 
447 
587 
713 
914 

1049 
1192 
1204 
1146 

SOURCE: ANUARIO ESTATISTICO DO BRASIL (IBGE) 



TABLE 4.4 

ANNUAL PER CAPITA CONSUMPTION OF MEATS (1962 - 1984) 

BEEF SWINE POULTRY 

(kilograms) 

1962 17.5 7.8 0.1 
1967 17.1 7.7 0.4 
1972 19.0 7.9 1.5 
1977 20.7 7.4 4.2 
1981 23.7 7.9 10.2 
1984 22.6 7.4 10.9 

------------------------ ---~-------------

SOURCES: ANUAR10 ESTATISTICO DO BRASIL (IBGE) 
LUIS SANINT COP. CIT.) 

TABLE 4.5 

DEMAND ESTlMATIONS FOR ANIMAL FEED RATIONS AND MAIZE (1971 - 1985) 
-------------------~-------------------------------------------------

FEED RATIONS MAlZE 

POULTRY SWINE TOTAL POULTRY SWINE TOTAL 
----------------------------~------------------------- ---------------

(thousand tons) 

1971 2149 316 2465 1397 7021 8418 

1975 4136 821 4957 2688 7375 10063 

1982 8828 2512 11340 5738 8558 14296 

1985 10816 2671 13487 7030 8670 15700 
-----------------------~--------- ----------------------------------
SOURCES: IPEA, "Tecnologia Moderna para a Agricultura", Vol 3, 1978. 

Luis Sanint, "Produccion de Carnes en el Brasil", unpublished 
report, CIAT 1985 



m~LE 4.6 

SUPPlY, DEMAND, AND NET IMPORTS OF MAllE (1977-1986) 
,--------~~---------------------------------------------------~------------------~--------------

77178 78f79 79/80 BOf81 Bi/B2 8UBS 83/84 84185 85/86 
,----------------------------------~------------------------------------------------------------

lTnQusanó Tonsl 

UPPLY, 
lNlTlAL STOrK 901.0 1.0 334.2 1180.0 1362.7 1823.4 823.5 2121.0 2441. 9 
PROOUCTlDN 1401ó.7 16513.2 19484.8 21282.7 21603.7 19014.1 21177.5 21173.9 19870.1 
IMPORTS 1500.0 1520.0 2011.0 465.0 200.0 3513.0 
rOTAL 16417.7 18034.2 21830.0 22462.7 22966.4 21302.5 22001.0 23494.9 25885. o 

'EMAND 16416.7 17700.0 20600.0 21100.0 20600.0 19740.0 19700.0 21053.0 22154.0 

URI'lUS 1.0 334.2 1230.0 1362.7 2366.4 1562.5 2301.0 2441. 9 3731.0 

XPORTS 543.0 139.0 180.0 

lNAL STOCK LO 334.2 1230.0 1362.7 1823.4 823.5 2121.0 24H.9 3131.0 

ET IKPDRTS 1500.0 1520.0 2011.0 0.0 -543.0 -274.0 -180. o 200.0 3573.0 
__________ • ______________________________________________________________ ~ __________ * ____ w~ ____ 

OUReE: COMPAHHIA DE FINANCIAKENTD nA PRODUCAO,lCFPI. 



TABLE 4. ¡A: 
SRAlIL: THE 6EDSRAPHICAL DISTRIBUTION OF CASSAVA PRODUCTIDN, MAIZE PRODUCTION AND CONSUMPTION, 
ANIMAL FEED PRODUmON AND CONSUHPTlON, F'QULTRY. ESE ANO SWINE PRODUCTlON AND CONSUHPTJON. 
8Y REGION. 19B3 

CASSAVA HAllE ANIMAL FEED POUlTRY ESeS SWINE 
fOTAl: PROOUCTlON PRODUC¡ION CONSUMPTION PRDDUCTION CONSUHPT¡ON PRODUCTION CONSU"PTION PRODUCTIDN CONSUHPTION ?AODUCTION CONSUHPTION 

(000 lONSI 1000 IONS' 1000 TONSl 1000 TONSI (000 lONSI 1000 TONSI 1000 TON!l 1000 TONS) 1000 lONSl 1000 TONSI IOÚO TOMSl 

NDRTH 3523.70 27UO 260.00 44.10 73.39 4B.B9 49.07 22.50 31.52 54.60 45.59 

NORlHEAST 10382.72 900.00 1608.00 701. 25 900.50 120.00 228.02 123.34 141.03 214.B7 321.33 

SOUlHEAST 2837.46 6080.90 7293.00 4526.13 4666.61 670.00 681.26 491.42 498.12 249.S1 540.71 

Boum 4055.01 10343.10 9743.00 5450.07 5106.49 764.00 297.24 22B.67 lB9.73 589.72 213.01 

CENTERWEST 047.1 q 2395.10 83b.OO 355.94 325.17 65.IS 67.91 41.16 47.08 97.94 56.32 

PER tAPlTA: 
(KG) (Ka) IKG) (KGl IKG) (KB) (KGi IK6) (KG) (KS) IK6) 

NORTH m.33 42.51 39.57 6.BO 11.17 1.44 7.47 3.42 4.BO 8.31 6.94 

NORTHEA5T 276.06 23.93 41.15 IB.65 23.94 3.19 6.06 3.2B 3.75 5.71 B.54 

50UTHEAsr 50.13 107.44 128.85 79.98 82.45 11.84 12.14 8.68 B.BO 4.41 9.55 

SGUlH 201. 94 515.09 485.21 271.42 254.31 3B.05 14.80 11.39 9.45 29,37 12.10 

CENlERNEST 11O.7B 280.13 97.78 41.63 38.03 1.62 7.95 4.B8 5.51 11.45 •• 59 



NORTB 

NORTHEAST 

SOUTHEAST 

SOUTE 

CENTERWEST 

NORTH 

NORTHEAST 

SOUTHEAST 

SOUTH 

CENTERWEST 

TABLE 4.7B: 
BRAZIL: 
REGIONAL SURPLUSES (+) OR DEFICITS (-) IN MAIZE, 
ANIMAL FEED AND POULTRY, EGG AND SWINE 
AVAILABILITY 

POULTRY+EGG 
MAIZE ANIMAL FEED +SWlNE 
(000 TONS) (000 TONS) (000 TONS) 

19.30 -28.69 -0.18 

-708.00 -199.25 -232.17 

-1212.10 -139.94 -315.06 

600.10 343.58 852.41 

1559.10 30.77 33.51 

AS A % OF TOTAL CONSUMPTION: 

7.42 -39.09 -o .14 

-44.03 -22.13 -33.63 

-16.62 -3.00 -18.25 

6.16 6.73 116.77 

186.50 9.46 19.55 



TABLE 4.8 

UTlLIZATlON OF DRIED CASSAVA IN ANIMAL FEED RATIONS 
BASED ON MlNlMUM COST FEED MODELS 

% % 
MAIZE* 

CASSAVA PRlCE/ 
MAIZE PRlCE** 

% 
MAIZE DRIED CASSAVA 

HENS 
(LAYEES) 

PlGS 
(60/100 Kg) 

52.35% 

52.35% 

52.29% 

52.29% 

73.62% 

70.41% 

86.45% -

78.72% 

44.39% 

44.72% 

38.80% 

26.96% 

(*); Cassava utilization artificially restrioted to O (RHS=O). 
C**): Maize price = 1.69 Cz./kg. 

TABLE 4.9 

CASSAVA FLOUR REAL PRleES (BASE YEAR=1977) 
----~---------------------~ ------------

PORTO SAO RIO SALVA- FORTA-
ALEGRE PAULO DOR LEZA 

(Cr$/kg) 

1969 2.56 3.25 2.13 3.65 1. 96 
1970 2.72 3.09 2.53 4.46 4.77 
1971 3.16 4.39 3.45 6.02 3.83 
1972 3.82 4.54 3.47 5.48 3.08 
1973 3.43 3.92 3.29 4.30 2.93 
1974 3.49 4.49 2.81 3.48 3.60 
1975 4.90 5.89 3.31 7.13 4.42 
1976 . 6.75 8.41 6.92 9.11 4.74 
1977 5.24 6.33 6.79 2.05 4.11 
1978 3.88 4.56 0.72 1. 61 3.15 
1979 3.73 4.11 0.69 1. 86 3.66 
1980 5.34 .5.12 0.84 1. 38 5.15 
1981 4.51 4.97 1.14 1. 35 5.68 
1982 . 3.13 3.75 3.40 4.31 3.76 
1983 2.83 3.13 2.87 2.54 3.17 
1984 5.15 5.09 5.14 5.48 5.15 
-------------------- -------------- ----
SOURCE; ANUARIO ESTATISTICO DO BRASIL, lBGE 

7.99% 

9.96% 

16.77% 

30.48% 
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CHAPTER V 

THE SUPPLY OF CASSAVA 

Cassava is grown in all the states 

statistics of the IRGE indicate that 

of Brazil. The 1985 

1.87 million ha were 

planted with a total production of 23 million tons, valued 

at 1.87 billion Cr$. The agricultural census of 1981 

estimates that cassaVa is the eighth most important crop in 

terms of area planted and the seve-nth in terms of value 

(Table 5.1). 

CREDIT 

In spits of the faet that cassava has frequentIy been named 

as a priority crop by the government the principal poliey 

instrument to increase agricultural produetion, credit, has 

barely reached the casssva farmer. The production credit for 

esssava in the last 15 years was only 1.2% of the total 

(Table 5.2). As mentioned esrIier the government stimulated 

tbe export erops; soya reeeived 22% of the total eredit. In 

addition the erops that pIayed a role in import substltution 

like sugareane (to produce alcohol to replaee oil) and wbeat 

reeeived more than 20% of the total. Tbis emphasis obviously 

reduced tbe governments abillty to respond to the needs or 

basie food eropa sueh as rice, beans and eassava that 

received less than 16% of the total production eredit. 

On a regional basis the farmer survey showed tbat in the 

North East only 28% of the farmers received eredit for 

cassava production. The figures of the South East, North and 

South are 17%, 10% and a mere 5% respeetlvely (Table 5.3). 
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The principal constraint on obtaining credit, as seen by the 

farmers, is the excessive bureaucratic requirements of the 

banks. These include guarantees. land titles and a multitude 

of other papers. 

Less than 3% of the farmers received marketing credit. Forty 

percent of the farmers were not aware of the existence of 

the minimum price program and 20% of the farmers said that 

the appropriate agencies would not buy their produce as they 

had no storage spaee. 

TRENDS IN CASSAVA PRODUCTION 

In the last 15 years the total area planted to eassava has 

remained relatively constant at close to 2 milI ion ha (Table 

5.4). Production has however decreased by 6.4 million tons 

(22%) in the same periodo This is due to a ahift of 

production from the Center and Southern regions to the North 

and North Bast (Table 5.5). 

In arder to increase agricultural exports in the decade of 

the seventies, a strong program was set up to support the 

production of soya. The result was an expansion in area 

planted to soya from 1.2 million ha to 9 million ha, mainly 

in the South of the country. Cassava was displaced towards 

the North Bast. The Center and South produced over 50% of 

the cassava in 1964/66 whilst che North East produced only 

38.5%. By 1983/85 the North East accounted for 57% of 

production and the Center and South for lees than 30% (Table 

5.5). 

The climatic and soil conditlons of the North Bast are much 

harsher than those of the Center and Soutb and as a result 

yields are lower. In the South 7 out of every 10 years are 

consldered as favorable for cassava production whereas in 

26 



the North East only 4 out of ten are. Furthermore even in 

good years the yields in the North East are lower (Table 

5.6) 

CASSAVA PRODUCTION SYSTEMS IN THE DIFFERENT REGIONS 

The myth has arisen that cassava is essentially a 

subsistence crop with almost all the production being used 

to feed the farmers that produce it. It is indeed an 

important source of calories for the farmer and his family, 

however, the view of cassava as a subsistence crop distorts 

the reality; cassava plays an important role as a generator 

of small farm income. 

The production systems that are used differ widely depending 

on the region. There is obviousl)' some variation in 

productfon systems within the various regions, however this 

is less than the variation between regions. In this chapter 

the most important characteristics of each of the production 

systems in the different regions ar~ outlined. Nevertheless, 

one outstanding and uniform feature of cassava throughout 

the country is that it is essentially a small or medium 

sized farm crop (Table 5.7). 

The North 

The North of Brazil is commonly known as the "Rural 

Frontier". It is characterized by large reserves of virgin 

forest that form the largest potential area for agricultural 

expansion in the country. According to the 1980 agricultural 

census 70% of the farms are of less than 50 ha with a 

further 12% between 50 and 100 ha (Table 5.7). These figures 

are however suspect. In the survey of cassava farms it was 

practically impossible to find farms of less than 50 ha. 
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Due to the great availability of land in the area farmera 

have increased the size of their holdings and the small 

farms 1n the region should be considered as those of 50 to 

300 ha. These farma have a very narrow financial base, 

low availability of labor and are supported by minimal 

infrastructure. These smaller farms dedicated to the 

production of food and fruits coexist with very large 

holdings of 1000 ha or more that produce perennial erops 

su eh as rubber, forest crops and fruits. The lack of a dry 

period in this area makes it apparently favorable for 

agricultural produetion, however the fragile nature of these 

inherently infertile soils that rapid1y degrade ",hen the 

forest is eleared make sustained agricultural produetion 

difficult. In addition the region is prone to periodic 

flooding. Cassava is the pioneer erop in the region that 

a1low6 colonizers to get started and then diversify their 

relatively large holdings with the ine1usion of other erops 

1n their production system; of the farms between 50 and 100 

ha cassava planting averages 5.6 ha and oceupies 80% of the 

erop area. It i6 generally planted as a monoerop or with 

maize or rice (Table 5.8). Over 90% of the production ls 

destined to be eonverted to farlnha (TableS.9). 

Ferinha i8 the basle staple of the region. Grains are 

difficu1t to produce and dry in the humid environment and 

can only be imported to the region at great expense due to 

the distance from the production sites aud 

infrastructure in general. The farinha of 

different from that of the North East: it 

also 

this 

i8 

the poor 

area i8 

fermented 

before toaating, has a ye110w color and is known as farinha 

d'aqua. This farinha d'aqua i8 a principIe souree not only 

of food but a1so of cash for the smaller farmera of the 

regian who sell into t:he smal1 markets developing in the 

vi1lages that are springing up in the region. 
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The North EIIst 

The North EIIst is chllraeterized by 

utilized 1and and disparity in the 

large areas of under 

farm aiza distribution. 

Six pereent of the farms are greater than 100 ha whilst 67% 

of the holdings are less than 3 ha (Table 5.7). The most 

ferti1e soils with the more favorable rainfall distribution 

are on the coastal strip aud further inlaud there are 

large cattle ranches interspersed with 

dedicated ma1nly to the 

region has traditiona11y 

production of 

been considered 

farinha producing area in Brazil. 

small farma 

cassava. The 

as the major 

Cassava 1a produeed ma1n1y by sma1l farmera who plant an 

average of 2.4 ha. It ls thelr 

69% of the cropped area. 

most important crop occupying 

The caSS8.va ia harvested 

continuously from the time when ir i8 less than one year old 

with most harvested by the time it is two years oId (Table 

5.10). Most of the harvest (69%) is used for farlnha 

production, with smaller amounts (29%) sold either as 

aipim (fresh cassava) or for farinha production and miuimal 

quantities (3%) used for animal feed (Table 5.9). 

The continuous harvesting of cassava for the production of 

farinha provides the rarmer and his family with a 

steady food supply. Furthermore the abi11ty to harvest 

over time 1s used by the farmers to obtain a regular cash 

flow (Table 5.10). This factor 15 of particular importance 

for the smaller farmers of this region who have historically 

had little acce5S to credit. 

The South East 

In an agricultural context, the South East is a transition 

area between the North East and the South. ~and distribution 
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is such that the majority (70%) of the land holdings are 

less than 50 ha with a typical farm being 25 ha (Table 5.7), 

Cassava production is concentrated on the areas that border 

the North Eastern States. Climatic conditiona are similar to 

those of the North East but rainfall patterns are less 

variable and total rainfall tenda to be greater. 

The region is highly industrialized and 

well developed. Cassava is roainly 

infrastructure i5 

used for farinha 

product1on and to a lesser extent as a Source of starch for 

the ndustry. 

The South 

The southern region is characterized by a relatively uniform 

pattern of land distributionj 88% of the farms are of less 

than 50 ha with an average size of about 25 ha (Table 

5.7). The soil and climate are favorable for agricultural 

production and infrastructure is well developed, especially 

for the handling of grains and an1mal products. The 

agricultura of the region 1s notable for the preponderance 

of small and medium sizad farros, intensive use of the 

available land for the production of grains and grain 

legumes, and the production of pigs and dairy products 

(Tables 5.8, 5.9, 5.11). Cassava f i ts into the system 

mainly as a livestock feed (Table 5.12) due to its high 

productivity per unit area, its low production costs and 

its low capital requirements. In general about 80% of the 

cassava 15 used as animal fead, however whereas in Rio 

Grande do Sul this i8 for dairy,in Santa Catarina it is 

mainly fed to pigs. The remainder of the cassava is used as 

food on the farm or sold as aipim (fresh cassava). Farmers 

consider cassava to be the1r most important crop in 

animal feed (Table terms 

5.10). 

of 

The 

home consumption and for 

average farro which uses 

30 
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TABLE 5.1 
AZIL - MAIN AGRICULTURAL PRODUCTS. IN ORDER OF MONETARY VALUE 

INCLUDING AREA. PRODUCTION AND YIELD. 

oducts 

MPORARY CROPS 

YBEAN 

GAR-CANE 

RN 

CE 

ANS 

SSAVA 

TTON 

EAT 

TATO 

BACCO 

RMANENT CROPS 

FFEE 

~NGE * 
COA 

( 1980 ) 

Area 
(Ha) 

Production 
( Ton ) 

8.774,023 15,155,804 

2,607,628 148,650,563 

11,451,297 20,372,072 

6,243,138 9,775,720 

4,648,409 1,968,165 

2,015,857 23,465,649 

1.353,443 1,439,330 

3,122,107 2,701,613 

181,084 1,939,537 

316,427 404,660 

2,433,604 

575,249 

482,521 

2,122,391 

54,459,072 

319,141 

Yield 
(Kg/Ha) 

1,727 

57,006 

1,779 

1,565 

423 

11,640 

1,063 

865 

10,710 

1.279 

872 

94,670 

661 

Value 
(Thousand Cr$) 

132,636,930 

110,737,618 

- 119,586,810 

98,059,130 

57,600,228 

67,280,181 

29,306,153 

29,205,648 

22,805,924 

12,994,864 

88,248,110 

32,162,469 

22,897,127 

------------------------------------------- -----------------~----------* ) Production = thousand fruits and yield = fruits/Ha. 
JRCE: FIBGE. 



feed consumes 7-12 tons for cattle feed and abont 14 tons as 

pig feed. 

In this region the vast majority of the farmers (83%) 

grow cassava as a monocrop on an average area of 2.6 ha 

which corresponds to about 17% of their total land area 

(Table 5.8). Most of the cassava i8 harvested between 12 

aud 18 months and 18 available to feed livestock 

throughout most of the year (Table 5.11). 
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TABLE 5.2 

PARTICIPATION OF CASSAVA 
IN THE PRODUCTION CREDIT IN BRASIL (1972/1984) 

REAL VALUES, BASE YEAR=1977 

CREDIT 
GPI CASSAVA TOTAL PERCENTAGE 

(IN MILLONS OF CRUZEROS) 

1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 

AVERAGE 

26.25% 
30.15% 
38.81% 
49.63% 
70,.10% 

100.00% 
138.74% 
213.53% 
427.47% 
897.30% 

1753.74% 
4463.80% 

14311.70% 

237 
195 
159 
224 
342 
536 
421 

1432 
2057 
2404 
1446 

758 
803 

17740 
23841 
33585 
43669 
52306 
90879 
87888 
91675 
96490 
93044 
98740 
71754 
51509 

CREDIT DISTRIBUTION BY CROP 
( AVERAGE 1975/1985 ) 

CROF 

SOYBEAN 
RICE 
WHEAT 
COFFEE 
BUGAR CANE 
MAlZE 
COTTON 
CASSAVA 
OTHERS 

TOTAL 

% 

22 
14 
12 
11 

9 
8 
6 
1 

18 

100 

1.34% 
0.82% 
0.47% 
0.51% 
0.65% 
0.59% 
0.48% 
1.56% 
2.13% 
2.58% 
1.46% 
1.06% 
1.56% 

1.17% 

----------------------------------~--------------
SOURCE: ANUARIO ESTATISTICO DO BRASIL 



TABLE 5.3 

USE OF CREDIT PROGRAMS FOR CASSAVA 

'RODUCTION CREDIT: 

GOVERNMENT BANK 

PRIVATE BANK 

WITHOUT CREDIT 

SOUTH 

5% 

1% 

94% 

tEASONS NOT TO USE CREDIT: 

HIGH INTEREST RATES 

TOO MANY PROCEDURES 

TIMING PROBLEMS 

CREDIT WAS DISAPPROVED 

lINIMUM PRICE PROGRAM= 

STORAGE OPTION 

SALES OPTION 

NO PARTICIPATION 

25% 

5% 

1% 

3% 

97% 

,EASONS NOT TO PARTICIPATE: 
------------------------

MINIMUM PRICE BELOW 
COSTS OF PRODUCTION 3% 

INTERVENTION OFFICE 
DID NOT PURCHASE 17% 

DO NOr KNOW PROGRAM 40% 

SOUTHEAST NORTHEAST 

17% 28% 

7% 1% 

76% 71% 

14% 11% 

14% 22% 

6% 7% 

3% 

1% 

1% 

99% 99% 

13% 15% 

15% 27% 

46% 42% 

NORTH 

10% 

90% 

26% 

42% 

20% 

8% 

100% 

33% 

26% 

37% 
------------------------------------------------------ -~-------------------

,OURCE: CASSAVA SURVEY, 1986. 



TABLE 5.4 

CASSAVA PRODUCTION AND AREA HARVESTED TRENDS 

1970 

1973 

1976 

1979 

1982 

1985 

AREA 
(HA) 

2.024.557 

2.103.991 

2.093.638 

2.111.052 

2.122.029 

L 865. 756 

PRODUCTION 
(TON) 

29.464.275 

26.558.535 

25.443.053 

24.962.191 

24.072.320 

23.072.553 

SOURCE: ANUARIO ESTATISTICO, IBGE . 

TABLE 5.5 
PATTERN OF CASSAVA PRODUCTION 

IN THE NORTHEAST AND CENTER-SOUTH 
(TRI-ANNUAL AVERAGES) 

1964/66 
1967;69 
1970/72 
1973/75 
1976/78 
1979/80 
1983/85 

NORTHEAST CENTER-SOUTH 

(PERCENTAGE) 

38.5 
42.4 
42.6 
45.7 
51. 9 
53.9 
57.3 

56.5 
52.7 
52.5 
48.5 
40.0 
35.4 
28.1 

SOURCE: ANUARIO ESTATISTICO. IBGE. 



TABLE 5.6 

SUBJECTIVE FARMER'S APPRECIATION OF CASSAVA 
PRODUCTION AND PRODUCTION CIRCUMSTANCES 

)F EVERY 10 YEARS, 
10W MANY ARE: 

GOOD? 

NORMAL? 

BAD? 

~T IS YOUR YIELD 
'ER HECTARE IN A: 

GOOD YEAR? 

NORMAL YEAR? 

BAD YEAR? 

WERAGE YIELD 

SOUTH 

7 ANOS 

2 ANOS 

1 ANO 

30 TN/Ha 

23 TN/Ha 

15 TN/Ha 

27 TN/Ha 

SOUTHEAST NORTHEAST 

3 ANOS 4 ANOS 

4 ANOS 3 ANOS 

3 ANOS 3 ANOS 

16 TN/Ha 14 TN/Ha 

11 TN/Ha 9 TN/Ha 

7 TN/Ha 6 TN/Ha 

11 TN/Ha 10 TN/Ha 

NORTH 

4 ANOS 

3 ANOS 

3 ANOS 

18 TN/Ha 

11 TN/Ha 

5 TN/Ha 

12 TN/Ha 
-------------------------------------------------------------------------
,OUReE: CASSAVA SURVEY, 1986. 



TABLE 5.7 

DISTRIBUTION OF FARM5 BY REGlON AND SIZE 
------------- -------------------~- -~--------------------

TOTAL 5<10 10=5<50 50=S<100 5>:::100 
----------------------------------------------------------
NORTH 
% of Farms 100.00% 35.77% 34.58% 12.07% 17.20% 
Aver. Size 102 4 23 71 488 

NORTHEAST 
% of Farms 100.00% 67.61% 20.72% 5.32% 6.18% 
Aver. Size 36 3 23 68 420 

50UTHEAST 
% of Farms 100.00% 32.57% 39.123% 11.97% 15.71%-
Aver. Size 83 5 25 71 399 

SOUTH 
% of Farms 100.00% 39.44% 48.37% 6.12% 5.98% 
Aver. Siza 42 5 21 68 423 

SOURCE: CENSO AGROPECUARIO, 1980. IBGE 



TABLE 5.8 

CASSAVA FARM CARACTERISTICS 
------------------------------------------------------ ----------------~-

AREA 

LESS TBAN 10 HA 
FROM 10 TO 50 HA 
FROM 51 TO 100 HA 
ABOVE 100 HA 

AREA APPROPRIATE FOR 
CROPPING 

AREA IN: 

CROPS 
PASTURES 

AREA WITH CASSAVA 

CASSAVA AREA AS 
PERCENTAGE OF: 

AREA IN CROPS 
AREA APPROPRIATE 

FOR CROPS 

PERCENTAGE OF CASSAVA IN: 

MONOCULTURE 
MIXED CROPPING 

SOUTH 

35% 
57% 

6% 
2% 

20.6 

15.2 
6.5 

2.6 

17% 

13% 

83% 
17% 

SOUTHEAST 

25% 
41% 
14% 
20% 

12.5 

7.0 
17.1 

3.8 

54% 

30% 

87% 
13% 

NORTHEAST 

78% 
16% 

3% 
3% 

4.5 

3.5 
2.0 

2.4 

69% 

53% 

76% 
24% 

NORTH 

49% 
51% 

7.0 
19.2 

5.6. 

80% 

11% 

55% 
45% 

------------------- ----------------------------------------------------



TABLE 5.9 

DESTINATION OF HARVESTED CASSAVA 

SOUTH SOUTHEAST NORETEAST 

FARINHA PRODUCTION 3% 53% 68% 

STARCH PRODUCTION 1% 36% 0% 

ANIMAL FEED 80% 2% 3% 

FRESH CASSAVA SALES 16% 9% 29% 

TABLE 5.10 

AGE OF CASSAVA AT HARVESTING 

SOUTa SOUTHEAST NORTHEAST 

NORTE 

91% 

1% 

6% 

2% 

NORTE 
------------------------------------------------------ -----------~------: 

LESS THAN 12 MONTHS 

FROM 12 TO 18 MONTHS 

FROM 19 TO 24 MONTHS 

MORE THAN 24 MONTES 

REASONS TO EARVEST 
AT DIFFERENT AGE: 

CASH FLOW 

PRICE EXPECTATION 

36% 

39% 

20% 

5% 

5% 

38% 

4% 

51% 

31% 

14% 

27% 

10% 

20% 

51% 

24% 

5% 

61% 

23% 

38% 

49% 

11% 

2% 

58% 

10% 



TABLE 5.11 
MOST IMPORTANT FARM PRODUCTS 

------------------------------------------------------ -----------------~-

SOUTE SOUTHEAST NORTHEAST NORTH 
------------------------------------------------------ ------------~------
)STIMPORTANT 
~ODUCT FOR SALE 

)ST IMPORTANT 
~ODUCT FOR 
nMAL FEED 

)ST IMPORTANT 
RODDCT FOR 
lliILY NUTRITION 

SOJA 
MAIZE 
MILK/PIGS 

CASSAVA 
MAIZE 
PASTURES 

FRESH CASSAVA FRESH CASSAVA 
STARCH FARINHA 
MAlZE BEANS 

MAlZE 
CASSAVA 
PASTURES 

NONE 
CASSAVA 
MAIZE 

FRESH CASSAVA FRESH CASAVA FARINHA 
BEANS FARINHA BEANS·· 
RICE RICE FRESH CASSAVA 

TABLE 5.12 

CASSAVA AS AN ANIMAL FEED IN THE ScUTH 

CATTLE 

FATTENING DAlRY DODBLE PURPOSE PIGS 

~RMS lNVOLVED IN 
'lE ACTIVITY: 16% 56% 45% 50% 

JMBER OF AN1MALS: 10 10 17 53 

JMBER OF MONTHS PER 
EAR THAT CASSAVA lS USED: 7 7 8 9 

ULY INTAKE/ANIMAL: 
WIDAY) 
~OOT 3.71 3.51 2.95 1. 32 

iREEN MA TTER .83 3.38 3.57 

nMAL FEED CASSAVA 
)NSUMPTION/FARM/YEAR 
LONS) 
toOT 7.79 7.37 12.04 14.31 

lREEN MA TTER 1. 74 7.10 14.57 
~---------------------------~--------------------------------

FARINHA 
RICE 
MAIZE 

NONE 
CASSAVA 
MAIZE 

FARINHA 
RICE 
MAIZE/BEAl' 



CHAPTER SIX: 

PRIVATE AND SOCIAl.. PROFITABnITY OF CASSAVA PRODUCTION IN 

BRAZn 

PRIVArE PROFITABILITY OF CASSAVA PRODUCTION IN BRAZIL 

Production costs 

Brazil. While in 

activities are 

and production systems differ greatly in 

the North of the country all production 

done manually. in the South cassava 

production depends strongly on tractor oI' animal poweI'. In 

the same way, intercI'opping with maize and rice i8 common in 

the North, whi1e in the rest of the country monoeulture is 

the most eommon production system. Input use ie also very 

variable. In the North inputs are zero, exeept for the use 

of maize and rice seed in the intererop. In the North East 

inputs amount to 438 Cruzados per hectare. 8% of production 

costs. Ths major input costs is organic fertilizer, whieh is 

applied on average at arate of three tons per heetare. In 

the South East input use is restricted to some insecticides, 

while in the South organic fertilizer is again a major 

input. Where used, tractore plus additional maehinery make 

up frem 12 to 21% of production costs. In production systems 

with animal traction, the oxen represent 6 to 13% of 

production' costs. The marked differences in cost structure 

between cassava production systems can be appreciated in 

Table 6.1. 

Except for the frontier areas of the Nortch where lanó i8 

st111' availab1e practical1y for free, land costs represent 

20 to 25% of product10n costs. Land costs are higher in the 

North East than in the South, which probably expresses the 
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effect of the very uneven land distribut10n in the first 

region. 

Differences in cost structures are not that big as to 

conceal the dominating importance of labor in every 

production system. Labor is by far the biggest production 

cost component, varying from 47% in the South to 87% in the 

North. In Brazil cassava remains a crop with excellent 

opportunities to create employment. This is most true in the 

North snd North East, where the presented labor costs 

correspond with a larger number of labor days than in the 

South because of the lower wages. 

The profitabi1ity of the different-production systems i8 not 

on1y determined by production costs, but as well by yie1ds 

obtained snd priees reeeived. Yield leve la tend to move up 

from North to South. with the extensively managed systems of 

the North yielding only 7.4 tons per hectare and the wel1 

managed systems in the South yielding over 20 tons. Yi.e1d 

levela tend to depend on the use of machinery, oxen or labor 

for land preparation. Manually prepared land yields less 

than oxen prepared land. which in turn yields less than 

mechanically prepared land. At the basis of the present 

material it i8 difficult to distingulsh whether this is due 

to the way of preparation or to differences in land qua11ty 

which gave way to different methods of preparation. 

Price levels are comparable through the country, slightly 

above the mínimum price of 348 Cruzados par ton, imposed by 

CFP. However. care has to be taken in the interpretation of 

these price leve1s. In the South of Brazil only 16% of the 

harvest is actually sold. When this cassava ls sold for 

fresh consumption 

higher, aróund 2000 

("aipim"), its price is considerably 

Cruzados per ton. In the North only 2% 

i5 actually sold and most of the rest is used for on farm 

production of "farinha da mandioca." Although in the North 
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East and the South Eaat larger parts of the production are 

sold, more than half of all the cassava produced is 

transformed or consumed at farm level. In the North, North 

East and South East caSaava profitability is not only a 

function of yields, prices and production costs, but also of 

processing parameters and farinha prices. 

The profitability of cassava given the aforementioned prices 

can also be appreciated in Table 6.1. Four indicators have 

Income attribuTable 

labor and cost of 

been developed: Net 

to land and labor, 

income per hectare, 

Income per day of 

production per ton. The net income per hectare ia negative 

in the North and the North East and indic~tes that the value 

added in cassaVa cultivation does not allow complete 

remuneration of the factors of production. In the North the 

main reason for the negative net income would be the low 

yield levels. In the North East not the low yield levela but 

che high production costs cause the negative net income. In 

the South East and more sO in the South tha net in come per 

hectare is positiva and allows for area expansion or for 

future wage or land price increases. In fact, in the South 

the cassava area has been reduced ovar the last 10 years, 

but rural wages have already reached a level which is double 

the one of the North and North East. 

The steady existence of cassava in the North East and the 

1'Iorth can be explained by considering the income 

attribuTable to labor and land. Even in the 1'Iorth more than 

2000 Cruzados per hectare are available for this purpose. 

This shows that although land and labor are not remunerated 

according to going market rates, the farmer does not stay 

without an income. Underpayment of family resources is a 

well known phenomenon in agriculture, partly explained by 

the problems that farmera and their families face in 

obtaining employment outeide agriculture. 
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In fact, many farmers who own their land, will consider the 

cost of land as an integral part of their income. In that 

case the implicit incoma per day of labor would be higher 

than the going day wage in all cases except for the manual 

and oxen land preparation systems in the North East. Since 

it is doubtful whether a farmer wouId have an equel amount 

of employment as a day laborer, it becomes clear why cassava 

productian stays a preferable aption far many farmers. 

The regional differences in the implicit income per day of 

labor are striking. Where in the North and North East the 

implicit incoma per day stays around 30 Cruzados, it has a 

value of some 51 Cruzados in the South East and of some 200 

Cruzados in the South. The enormous regionaC development 

problem, with large unequality between South and North(East) 

of 8razi1, finds an easy expression in the different 

implicit incomes. 

Costs of production for cassava are considerably lower in 

the South than in the other regions. As a matter of fact, 

the production costs per calorie oi cassava in the South are 

only about 40% oi the production costs per calorie of 

maize. The on-farm swine feeding on the basis of cassava 

that takes place in the South has low feed costs and will 

leave comfarTable profits to the cassavafswine producer. 

However, in a country with the aize of Brazil, utilization 

flexibility i8 not only determined by costs of production. 

but also by the potential oí cassava within the region to 

substitute for other products. This would open up particular 

possibilities for cassava in the North East: Although 

production costs 

maize production 

(see Chapter 4). 

for maize are low in this region, regional 

only satisfies 55% of local conaumption 

Reduction 

dependent 

of 

on 

production costs in 

improving the ratio of 

the North is greatly 

yield levela to labor 
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input. Yield levels might be increased by the introduction 

of fertilizere, or labor input might be decreased by the 

introduction of chemical veed control.. Production cost 

reduction in the North has to be achieved simultaneously 

vith improved sustainability of yield levela and production 

systems, in order to slov down frontier development. 

In the North East there seeros to be considerable scope for 

reducing production costs by introduction of more technlfied 

production systems and by improved management practices. 

Msnsgement improvements should mainly be directed to the 

reduction of labor costs. The negative effects on employment 

thst this vould have, could be essily offset by the 

increased etfective demand that cheaper cassava would face. 

Decreased production costs could be of great significance to 

allow cassava to act as a maize substitute in order to 

reduce the maize deficit of the North East vhile 

simultaneously improving profitability to the producer. 

In the South East, production costs at present are lowest in 

the here presented system with manual 1and preparatíon. The 

fu tu re feasibility of this system in the regíon is limited 

given the strong incentives for rural laborers to migrate 

towards the industrial centers, vhere wages are considerably 

higher. Therefore casaava production w11l have to take place 

in more mechanized systems, based on oxen or tractor power. 

The main reason tor the relative high costs of production in 

this region are the low y1eld levels. Contrary to the North 

East as we11 as the South, 

use (organic) fertilizer. 

farmers in the South Rast do not 

Introduction of better 5011 

ferti1ity prsctices could be instrumental in increasing 

yie1ds snd reducing production costs. 

In the South production costs are a1ready very 10w. 

Production is intensively managed, input levels are high, 

yie1d levels are outstanding. Further cost reduction should 
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probably be realized by improving mechanization practices 

and by introduction of new var1eties. 

THE PROFITABILITY OF "FARINHA DA MANDIOCA" AND "POtVltHO" 

PROCESSING 

"Farinha da mandioca" production 

North East and South East of 

is important in 

Brazil. Farinha 

the North, 

is mainly 

processed in small scale processing facilities, often at the 

farm. "Polvilho" or starch is an important product in the 

South East of the country "here it is processed in plants 

"ith very varying sizes. 

A rough calculation of 

processing costs 

that 10 tons of 

is made 

cassava 

the ra" material 

variable "farinha da mandioca" 

in Table 6 • 2 • At the assumption 

are needed to produce 3 tons of 

costs are equa1 to 1250 Cruzados farinha, 

per ton. Raw material accounts for 68% of variable farlnha 

production costs and forms by far the biggest cost 

co~onent. The second biggest cost component is labor, 

needed for peeling, chipping and other processing 

activities. This sums up to 420 Cruzados or 23% of variable 

farinha production 

packings) sum up to 

costs. 

costs. Inputs 

160 Cruzados per 

(petrol, firewood, 

ton, 9% of variable 

The calculation of starch processing costs can be found in 

Table 6.2 as "e11. Ra" material costs are considerably 

higher than in the case of farinha, because the conversion 

of cassava into starch i9 less efficient than the conversion 

into farinha. Labor costs in starch production are also 

considerably higher. Thisinvolves peeling, as "el1 rasping, 

straining and drylng. Aleo fuel costs, to dry the starch, 

are high: However, since the price of starch is considerably 
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higher than the price of farlnha, starch production remains 

a profiTable activity. 

Variable costs for far1nha product10n are already higher 

than farinha prices, which implies that the remuneration to 

produetion factors has to be below going market rates. If 

flxed costs, whlch mainly conslat of deprec1ation and 

interest on investments, are assumed to be zero, than labor 

can stl11 be paid only at 76% of the market rate of the 

North East and South East. Labor 1n farinha produet10n 18 to 

a great extent supplied by the WOmen and ch1ldren of the 

farm fam1ly. Their ab1lity to find productive and better 

paid employment out5ide the farm i5 often minimal, and 

forces them to 8upply the1r labor below the market rateo 

In the South East, cassava 15 in faet produced at some 60 

Cruzados below the assumed costs of 375 Cruzados per ton. In 

this case the profitability of producing cassava compensates 

for the losses in farinha processing. Although cassaVa 

production looks like a profiTable activity and cassava 

processing like an unprofiTable activity, the integrated 

activ1ty of production and processing breaks more or less 

even in th1s region. Additionally a nice profit can he made 

in starch processing. 

In the North East the eituation ie less rosy. The net 

profitability of cassava production was shown to be 

negative, up to the extent that farmer owners, who do not 

reckon land costs, are 8till perceiving a daily incaroe which 

i8 balow the market wage rateo In this case the integrated 

activity of cassava production and processing 

itself only becauee the incorna alternatives for 

maintains 

the f arme r 

and his family outside agriculture are reduced. Given the 

dominance of raw material costs in the total costs for 

farinha processing, the profitabi1ity of cassaVa productian 
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and processing will be most rapidly improved by decreasing 

production costs. 

THE DOMESTIC RESOURCE COSTS OF CASSAVA PRODUCTION IN BRAZIL 

In Brazil, as in most other countries, internal priees are 

not freely formed in the confrontation of demand and supply, 

but are partly determinad by existing subsidy and tax 

structuras, as well as by existing msrket rigidities. 

Regarding costs, prica daviations represent transfers of 

in come by the rest of the aconomy to (in case of subsidies) 

or from (in case of taxes) producers. Conside_ring output 

priees, subsidies imply a transfer to and taxes imply s 

transfer from produeers. These price deviations imply that 

tha private profitability of sn aetivity is not necessarily 

equal to the profitability of tha activity for the eountry 

as s whole. This complicates the understanding of which 

activities are most aconomically performed in tha eountry, 

as regards among others the question of domestic production 

versus imports as well as the question of produetion of 

eertain commodities versus their substitutes. 

Therefore, apart from the privata costs of eassava, it is 

usaful to understand the social costs of cassava production 

(i.e. aftar correction for subsidias, taxes and market 

rigidities) . 

Resouree Costs 

production of 

This parameter, as ealculated in Domestie 

analysis. indicates to what axtent internal 

cassava i8 preferable to importation of 

cassava or its substitutas, or to what axtent cassava 

production usas more or les s resoureas than production of 

its substitutes. 

International cassava trada to and from Brazil i8 

practically zero, witb the 81ight excaption of some driad 

cassava that was ineidentally axportad to Westarn Europe in 
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the seventies. This meana 

cassava production wlth 

relevant. However, wlthln 

that the 

cassava 

comparison of 

imports ls 

domestic 

very 

the country cassava 

not 

flour ls a 

partial substltute for wheat flour, while drled casssva 16 s 

substltute for feed grains such Ss malze and sorghum. 

PRODUCTION PERSPECTIVES OF CASSAVA FLOUR VERSUS WHEAT FLOUR 

As regards the possible substitution of cassava flour for 

wheat flour, lt ia difficult to make s correct DRC-analyais 

due to the absence of reliable wheat production costs data. 

AlBo it ls hard to estlmate, to what degree the two pr2ducts 

would actuslly substltute. Nevertheless some brief remarks 

on the substitution between wheat and cassava flour can be 

made: Slnce the beginnlng of the seventles, the wheat prlce 

ls heavily subsidized in order to stimulate wheat production 

snd to decrease the cost of the diet to the urban poor. 71% 

of the acquisitlon costs of wheat to the wheat milI are 

covered by a government subsldy, which results in s 65% 

subsidy of the price of whest flour or a 38% subsidy of the 

price of bread. As a result of the wheat subsldY' cassava 

flour, which was 35% cheaper in 1970, became three times as 

expensive ln 1980 (see Table 6.3). Without the subsidy 

cassava flour and wheat flour would have been in the same 

pr1ce range. Although the 1980 wheat flour/cassava flour 

price ratio still implies c:ertain progress of wheat flour 

productivity versus cassava flour productivity, cassava 

flour consumption would probably not have dropped so quickly 

as lt appeared to have done. The firmly established wheat 

subsidy policy has increased wheat production snd has 

decreased the cost of the diet to the urban poor, but has 

done this at the cost of the income of the cassava farmer 

and processor. 
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PRODUCTION PERSPECTIVES OF DRIED CASSAVA AS AN ANIMAL FEED 

Although production costs for cassava and maize in Brazil 

are affected by a number of subsidies and taxes, the 

potential for dried cassava to substitute maize and sorghum 

as animal feed raw material is not constrained by government 

interventions similar to those in the case of wheat. As 

written in Chapter Four the potential of cassava to 

substitute for maize looks best in the North East. 

In 1986 maize was supplied in the North East from four 

arcas. The firat arca of supply was the North East itself. 

Data of CFP (Companhia de Financiamento da Producao) for 

1985, that were corrected for inflation, suggest production 

costs for local maize of around 1517 Cruzados per ton (see 

Table 6.4A). The second area that supplied maize to the 

l'Iorth East is the South. Maize is shipped over sea from 

Parana to Pernambuco or Ceara and is mainly consumed close 

to the Coast line. The costs to supply this maize in the 

North East are around 1616 Cruzados per ton, 45% of which 

are transport costs. The third area which supplies the North 

East is the Center West, mainly the department of Goias. 

Maize from this area i6 transported by truck to those areas 

of the North Esst that cannot be easily reached from the 

ports. In 1986 this maize could be supplied st a cost of 

2494 Cruzados per ton. Transport absorbs 50% of the cOsts of 

supplying this maize, due to the long distances, the bad 

road quality and the absence of return freight. Also maize 

was imported st a cost of approximately 1705 Cruzados per 

ton. Malze from the reglon as we11 as from the South would 

compete with elF maize import prices, but maize from Goias 

would only find its way into the mar~et through the minimum 

price schemes operated by CFP (this means buying at a prica 

of 1480 Cruzados per ton in Goias, transporting to a deficit 
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region and selling at the going market rate, while absorbing 

the transport costs). 

In the costs for supplying maize from the North East the 

incidenceof capital is very high (see Appendix Z). This i8 

due to the fact that these cost data were gathered ",hen 

inflatíon and therefore interest rates were still galloping. 

lf these production cost data would have been gathered after 

the establishment of the Plan Cruzado-l, other cost factore 

would have been higher while capital costs would have been 

lower. Because of the low yield levels Cestimated at 1350 

kg. per ha) land costs were also high. 

lnputs form a considerable part of the cost of supplying 

maize for all the three systems studied. For maize from the 

North East, this takes almost 30%, for maize from the South 

and the Canter Wast it takes respectivaly 40 and 60% of 

total supply costo Fue! for transport or traction i9 a vary 

important input to supply maize. Since Brazil is a nat 

importer of energy, this implies a relative high cost to the 

country in terms of foreign exchange. 

As part of the plan Cruzado-I, which tried to control the 

galloping inflation, maize prices were frozen in 1986 at a 

price level of 1483 Cruzados per ton. The difference 

between the frozen price and the actual costs of supplylng 

malze wa\s absorbed from the government' s budget. This does 

not appear to be a long term policy and therefore has not 

been taken into account in the present analysis. 

Althaugh maize production i8 nat subsidized in a similar way 

as wheat, the private costs oí supplying maize do not form a 

true refleetian of the social costs becauee of a number of 

taxes on inputs increase maize production aud marketing 

costs. For e"ample, although Brazil produces most of its 

tractors itself, this productlon takes place behind a tariff 
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wa11 of 30% on the CIF-value of every imported tractor. In a 

similar vay there lays a duty of 50% ad valorem on most 

agrochemicals. Internal taxes on non tradeable inputs couId 

further disrupt the picture of social versus private costs, 

but happened to be zero for a11 input s considered. This 

means that costs have to be corrected maínly for the import 

dutíes on tradeable coat items in order to obtain an 

unbiased judgment on the social costs of maiza product10n. 

Correcting these costs i8 very comp11cated in the case of 

Brazil for a number of reasons. Brazi1 maintains some 28 

different import regimes snd it is very difficult to 

discover which import regime has been effective for a 

certain producto In the case oí production behind a tariff 

va11, as in the case of tractors, the nominal duty might be 

higher than the real duty needed to protect the industry. 

Additionally, although it might appear that internal 

production of a certa1n commodity 1s inefficient in 

comparison with externa1 product10n, abolishment of 

production might raise the request for foreign exchange so 

much that at the exchange rate that would result aft~rwards, 

production vould have appeared to be efficient (a paradox 

similar te the one that can be found in defining a 

Pareto-optimum). Given these complications in Table 6.4B it 

has be en tried to define the social costs of maíze supply in 

the North East. 

Maize can be supplied in the North East at a social cost of 

1405 Cruzados "hen coming from the region, at a cost of 1467 

Cruzados "hen coming froID the South, at a cost of 2130 

Cruzados when coming from Goias or at a cost of 1675 

Cruzados when imported (Table 6.4). In the social costs ',Of 

maize supply, inputs playa 1ess dom1nating role, but still 

absorb up to more than 50% of total costs. 
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Dried cassava could be supplied in rhe North Eaet ar an 

approximate private cost of 1455 Cruzados per ton (Table 

6.4A). Comparable shares of some 14% are needed to process 

fresh into dried eassava and to transport dr1ed cassava to 

the consumero The rest, over 70%, are produetion costs 

(Appendix 3). In the cost strueture of eassava supply it 

draws the attention that more than 50% Of the total costs ls 

labor costs, while only 20% are input costs. Cassava is 

basically supplied by employing production faetors and needs 

considerable lower input levels than maize. 

After correcting the private costs for subsidies and taxes a 

social cost of cassava supply of 1379 Cruzados per ton 

results (Table 6. 4B). The costs of supplying dried cassava 

in that case vary between 98% of the cost of local maize to 

65% of the cost oí maize from Goias. Since Brazil might well 

be importing ma1ze in the coming years, the cost of 

supplying dried cassava versus the cost of supplylng 

lmported maize i8 especially relevant. This value ls around 

83%. 

It should be taken into account 

farmer in the North East does 

remuneration for his production 

that at the moment the 

not receive 

factors. In 

complete 

the most 

profitable system the net iocame per hectare still stays 666 

Cruzados negative. At the same momeot processing labor only 

receives 76% of the ~arket wage. If cassava supply costs are 

calculated not on the basis of market prices, but on the 

basis of the present remuneratian of production factors, the 

supply costs as presentad in the bottoro of Table 6.4 resulto 

In this case dried cassava cou1d be supplied at 1306 

Cruzados per ton, if calculating at private costs, or at 

1231 Cruzados per ton if calculating at soc1al costs .• At 

private costs the cost of supplying dr1ed cassava vary 

between 86 and 52% of the cost of supplying maize, at social 

costs they vary betweeo SS end 58%. 
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The competitiveness of dried cassava versus maíze as a 

balanead animal feed raw material is summarized ln Table 

6.5. Linear programming models have shown before that dried 

eassava would be an effielent substitute for maize in layer 

hen rations at 74% of the maize priee. That would make dried 

eassava competitive in eomparison with maize from Goias or 

with imported maize, but in the last case only if calculated 

with shadow prices and opportunity costs of labor and land. 

Although dried cassava forms an attraetive option from the 

natianal point of view, sorne government support (eg. credit 

subsidies on processing equipment, transport eost reduction) 

would be necessary to make it a viable option for the 

private enterprise. Drled eassava anters as a malze 

substituta in pig rations at 86% of the maize priee. lt 

would therefore be competitlve wlth malze imported or 

brought ln from Golas and, if caIcu1ated with opportunlty 

costs for land and labor, with maize supplied fram the 

South. 

Regarding the eompetitiveness of dried eassava versus 

imported maize, it i8 important to eonsider the effect of 

the exchange rate. For every 10% that the exehange rate 

would go down, the price ratio of dried cassava versus 

imported maize would decrease with some 6%. The exehange 

rate of 14.2 Cruzados to the dallar that has been used in 

this study, was the official exehange rate in Octobar 1986. 

Howeverat the bIaek market, the exehange was aIread y almost 

double by that time. It does not look unrealistic to state 

that Brazil's exchange rate at the moment of 

overvslued ",lth at least 20%. In that case, 

analysis, was 

dried cassava 

would be fully competitive with imported maíze as an energy 

souree for layer hen rations or sny other balanead animal 

feed, al so if produetion factors are paid at full market 

rate 1nstead of their presently lo", opportunity costs. 
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Cassava already p1ays an important role as a fresh animal 

feed in the South of the eountry. 1 t could a1so play an 

important role in the dried form in the North East of the 

eountry. There is obvious potential to form part of swine 

rations, but there also appears to be potentíal to 

participate in layer hen rations. Improved production 

technology, in order to de crease the cost of dried cassava 

would enhance this potential. Additionally it can be 

expected that increased feed avallability would stimu1ate 

further growt"h of the animal feed and animal production 

sector, partly éreating its own demando 

In former daya ,_ when Brazil Was a residual exporter of 

maiee, drled cassava production in the North East would have 

rep1aeed maiee from Goias, which would have been exported at 

a considerable 10ss. In that case production of dried 

cassava in the Nortb East would have clearly invoked a 

regional devalopment confliet between the North East and the 

Centar West. At the moment, Brazil i8 not self-sufficient in 

maize produetion, and any increase in local production of 

maize or its substitutes would be welcome. Dried caS8ava 

would not only contribute to rural devalopment of the North 

East, but would also allow Brazil to divert lts scarea 

foreign exchange from maize to other products. 
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REaIONS, BRAIIL, 198b 

REGION NORTH NORTHEAST SOUTHEAST SOUTH 

PRODUCTION SVSTEK KONOCULTURE CA5SAYA/HAIlEI KONOCUl TURE KONOCULTURE MONOCULTURE MONOCULlURE HONOCULTURE MOHOCULTURE 
KANUAl RICE MNUAL "ANUAL TRACTOR OXENS MNUAl TRACTOR OXEN 

PROOUCTION CDSTS 
LABOUR 2275 2131

1
25 34B3,75 3153,75 3075 2343,75 2000 2006,25 

1 NPUTS m 438,75 438,75 439,7. 29 324,5 324,5 
nACHINERY 700 91Q 
ANIKALS 330 m 
LAND 200 200 1000 1000 1000 1082 BOO BOO 
IMTERESTS 148,5 H1,375 295,35 317 ,55 290,625. 207,285 242,07 210,345 

TOTAL PROOUCTION COSTS 2623,5 2603,625 5217 ,B5 5610,05 5134,385 3662,035 4276,57 3716,095 

YlELO ITONIHA) 
CASSAVA 7,4 3 9,364 
RICE 0,48 

13,183 10,733 11,3 34,3 23,3 

MIlE 0,3 

PRICE (CR1.ITONl 
CASSAVA 350 350 375 375 375 375 350 350 
RICE 2000 
MAllE 1630 

GROSS INCOHE PER H[CTARE 2590 2499 3511 ,5 4943,625 4024,875 4237,5 12005 BI55 

HEl lNeO"[ PER HECTARE -33,5 -104,.25 -1706,35 -béb,m -1109,51 575,4.5 7128,43 4438,905 

lNeOHE ATTRIBUTA8tE 2441,5 2226,625 2177,4 
ro LABOUR AND LAMO 

3481,325 2965,489 4001,215 10528,43- 7245,155 

INCOKE PER DAY OF tABOUR 26,82967 26,11870 23,91133 33,17312 28,93160 51,21555 263,2107 180,5640 

lNCOHE PER DAY OF LABOUR 107,318. 104,4750 79,72443 
AS 1 OF "ARKET WASE RAlE 

110,5770 %,43867 170,7185 52b,m5 3b1,1292 

PRODUCTION COSTS PER TON 354,5270 U. 551,2244 425,5518 478,:1737 324,o73a m,.SIJ 159,4890 

COSTS PER C~lORIE O,94099i1 N.A. 1,010155 
rI\.CQf1I1;\JlliIf! nt 

0,771455 0,Bó7212 0,,139709 O,m699 o, ~O6l92 



\W MATERIAL 

~ELING 

UPPING 

rHER SALARIES 

~TROL 

[REWOOD 

\GKING 

lTAL COSTS 

UtINHA PRlGE/TON 

}SSES PER TON OF FARINHA 
\SSAV AlTON' 

\BOUR PAYMENT I 
IY WAGE 

TABLE 6.2: 
VARIABLE PROCESSING COSTS 
OF FARlNHA AND STARGH 

FARINHA 
PRODUCTION 

1250 

150 

100 

170 

10 

70 

80 

1830 

1730 

-100 

0.76 

STARCH 
PRODUCTION 

2250 

270 

180 

420 

180 

O 

140 

3440 

3660 

220 

1. 25 



:ABLE 6.3:RELATIONSHIP BETWEEN FARINHA DA MANDIOCA AND WHEAT CONSUMPTION, 
AND THEIR RESPECTIVE PRleES. 

1960 1970 1980 

'ARINHA CONSUMPTION 26.3 23.5 12.0 
KG/CAP, ) 

mEAT CONSUMPTION 26.2 25.2 45.5 
KG/CAP, ) 

'ARINHA/WHEAT 1.00 0.93 0.26 
:ONSUMPTION 

'ARINHAjWHEAT 0,61 0.64 2.95 
'RICES 

~" ... _--



TABLE 6.4: PRIVATE AND SOCIAL COSTS OF SUPPLYING 
MAIZE OR DRIED CASSAVA IN THE NORTHEAST 
OF BRAZIL, 1986. 

LOCALLY PRODUCED 
MAIZE 

MAIZE FROM 
THE SOUTH 

MAIZE FROM 
CENTERWEST 

1 MPORTED 
MAIZE 

LOCALLY PRODUCED 
DRIED CASSAVA 

LOCALLY PRODUCED 
DRIED CASSAVA, 
FACTORS PAID AT 
OPPORTUNITY COSTS 

6.4A: PRIVATE COSTS 6.4B: 

1516.6 

1615.9 

2493.9 

1705.0 

1455.1 

1306.4 

FOR MORE DETAlLED INFORMATION ON MAlZE AND DRlED 
CASSAVA SUPPLY COSTS SEE APPENDICES 2 AND 3 

SOCIAL COSTS 

1404.8 

1467.5 

2130.1 

1675.0 

1379.4 

1230.7 



TABLE 6.5: COSTS OF SUPPLYING DRIED CASSAVA AS A 
PERCENTAGE OF THE COST OF SUPPLYING 
MAIZE, NORTHEAST OF BRAZIL,1986 

FACTORS IN CASSAVA PRODUCTION FACTORS IN CAsSAVA PRODUCTION 
REMUNERATED AT MARRET WAGE REMUNERATED AT OPPORTUNITY COSTS 

PRIVATE COSTS SOCIAL COSTS PRIVATE COSTS SOCIAL COSTS 

LLY PRODUCED 
E 96 98 86 

E FROM 
SOUTH 90 94 81 

E FROM THE 
ERWEST 58 65 52 

RTED 
E 85 83 77 

NOTE: MAXIMUM PRICE RATIOS AT WaICH DRIED CASSAVA 
FORMS PART OF BALANCED FEED: 

LAYING HENS: 0.737 (7% PARTICIPATION) 

PIGS: 0.865 (16% PARTICIPATION) 

88 

84 

58 

73 



CHAPTER SEVEN 

CONCLUSIONS: THE NEED FOR CASSAVA DEVELOPMENT IN BRAZIL 

Cassava is an important crop in Brazil_ It holds the eight 

place. as 

regarding 

the third 

regards are a planted and the saventh 

monetary value. After rice and sugar. it 

place with wheat, beans, oils and fats 

place 

ahares 

as a 

calorie provider to the Brazilian popu1ation. Cassava is 

especia11y an important erop in Brazi1 becansa it 1s grown 

most1y by smal1 farmers and eonsumed mostly by poor urban or 

rural consumers. Therefore the crop can play a dominating 

role in equity oriented programs that aim to mitigate the 

effects of the akewed income distribution of the country. 

The importanee of cassava does not stem only from its 

monetary value, but. possibly to an even larger extent from 

the speeifie funetions it has performed and will perform 

within the Brazilian economy. One of these funetions is the 

provision of a gradual, well spread cash flow to severely 

finaneially constrained farmers. This steady cash flow 

allows these farmers to purchase the daily life essentials 

through most of the year without having to borrow at often 

excessive rates. 

Another function of cassava has been its availability in 

times of drought and famine. During the drought period from 

1978 to 1983 in the North East of the country, cassava was 

for many people the first and often only relief from 

starvation. For the government it was one of the buffers 

against social unrest. 

A third important function stems from its ability to grow in 

marginal agroecological conditions (regarding soils as well 
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as climates). In many parts of the North East it forms the 

only viable crop for the peasant population, in the North of 

the country it allows the colonizers a readily accessible 

calorie source to survive the first tough years of opening 

up the land. 

Finally, because of its high yield potential per hectare, it 

forms an extremely cheap calorie source for on farm animal 

feeding, mainly in the South of the country. Here the 

availability of high yielding cassava has allowed small and 

intermediate farmers to intensify their agricultural 

operations, venturing into export crops such as soya, as 

well as into pig production operations. 

Brazil is the most important cassava producer of the world, 

but this position is apparently at risk because of the 

reduction in production that has taken place in the last 15 

years. Between 1970 and 1985 production went down from 29 to 

23 million tons, which means that per capita productionwas 

almost halved. 

The urbanization process, which always tends to negatively 

affect rurally produced traditional staples, has been a 

first cause for the decreasing importance of cassava. In the 

rural are as of Brazil consumption levels of fresh cassava as 

well as farinha are about three times as high as in the 

urban areas. 

The other reason for the decreasing importance of cassava 

can be found in the agricultural policies of Brazil. Most 

agricultural policies of Brazil have been directed towards 

export promotion (soya, cotton) and, in a later phase, 

import substitution (sugar cane .. nd to a certain extent 

wheat). The most important policy instruments have been the 

provision of subsidized credit as well as the development of 

a minimum price support programo The direct budgetary costs 
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of these programa have not heen exeess ive, eertainly not 

eompared to spending in USA or EEC agrieulture, except for 

the case of wheat, where a price subsidy of over a billion 

dollars takes place. However, the emphasis on export eropa 

came at the expense of domestic food erops. As a result 

growth in food supply in Brazil has been inadequate and the 

nutritional condition of the Brazilian population has been 

poor. 

Low input erops such as eassava are naturally disadvantaged 

by eredit subsidies, but additionally the amounts of credit 

available for cassava were very much smaller than those for 

eg. soya, cotton or maize. On top of that, most cassava 

farmers have problems to fulfil the offieial requests for 

eredit. At the same time it appears that the minimum priee 

programs for eassava (flour) have not been functioning well. 

These faetors have led to large scale substitution of 

eassava by soya, espeeially on the fertile land of the 

South. 

Moreover, the regional development polieies pursued by the 

Brazilian Government did not favor cassava. Since the 

sixties and the faundarion of Brasilia most efforts have 

been directed towards the opening of the agricultural 

frontier in the Center West of the eountry. The South and 

South East, whieh had relatively high developlllent levels 

anyway, could autonolllously finance infrastructure expansiono 

They a1so benefitted from the spin-off from the development 

of the Center West and by the export 

poliey, directed to erops grown in 

oriented agricultural 

the South. The North 

East, where cassava production was coneentrated, not only 

was neglected but was adverse1y 

policies in the rest of Brazil. 

affected by regional 

The knock-out blow for cassava in Brazil has been the wheat 

subsidy. Between 1970 and 1980 wheat priees deereased from 
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about equal 

Consequently 

to only a third 

wheat consumption 

of the 

doubled, 

farinha prices. 

apparently to a 

large extent at the cost of farinha consumption. 

In the same way that the present status of cassava has been 

defined by agricultural policy, its future role will also be 

determined by policies. The question therefore is fo what 

extent the existing pol'ieies can be expected to stay the 

same or to change in favor of or against csssava production 

aud utilizstion. 

In 1985 Brazil returned to a democratic government, after 

two decsdes-of military rule. The uew democrstie government 

i6 more inclined to direct policies to those fields where 

the banefits for the eleetorste sre largest. Among other 

objeetives. adequate nutrition of the population and control 

of the previously galloping inflation will be stressed. For 

both reasons it i8 not expected that the wheat subsidy will 

be eIiminated, bUI: it might well be that other food products 

will receive more attent10n. 

At the same time the democratie government is looking for 

development opportunities in the North East of the country 

where more than 35 milIion people are living. In 

collaboration with the World Bank a special program for the 

North East (SUDENE) has been established. Within this 

program cassava development could help to improve lncome 

prospects of the poor, rural farmer. 

A third consideration for the Brazilian government is the 

continued scarcity of foreign exchange. mainly due to the 

large interest and debt service payments. Consequently the 

government is interested in autonomous develppment of its 

industrial sector and in maximum levels of agricultural 

self-sufficiency. The growth of the Brazilian animal feed 

industry up to the present has been mainly supported by 
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domestic maize production, incidentally supplemented with 

imported maize. In this reapect it has responded 

satisfactorily to the government desire to save foreign 

exchange. However, it appeara infeasible that maize supply 

w1ll grow quickly enough to maintain the historie growth 

rate of the animal feed industry. Instead of importing 

maize, the government could decide to promote the use of 

dried cassava in animal feed rations. Apart from the 

positive effect on foreign exchange availability, this could 

shift the regional balance of animal feed produetion (and 

probably swine and poultry production and eonsumption) 

tovards the North East. 

The recent changas in the Brazilian political environment 

wil1 have 1asting effeets on the government's policies. 

lssues that vere neglected up to recently wil,l start to 

receive more attention. The government will emphasize the 

deve10pment of the North East. will try to control , 
inflation, wil1 try to improve the nutritional status of the 

poor urban dweller and wil1 do a thorough effort to cure its 

balance of payment problems. It can be concluded that the 

future for cassava in such an environment 18 more promising 

than in the pasto In the same way it ean also be eoncluded 

that eassava' s potential to eontribute to government 

po11eies is larger than in the past. However, to realize 

cassava' s contribution towards development it is necessary 

to focus on the most appropriate ways of utilization. 

Presently cassava 18 mainly utilized in four different forms 

1n Brazil. The most important form of all 18 as far1nha. 

Farinha consumption appears to haya been decllnlng over the 

last 15 yeare, baslcally because i te relative pri!,e has 

become less competitive. It remains and will remain. 

however, a very important product for the Brazilian 

consumer, most so the very poor. Given the increasing 
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numbers of pOOl' people in the Brazilian cities (the urban 

income distribution has become notably worse) it can even be 

shown that farinha demand at constant prices would have 

increased over the last ten years. 

To improve the role of farinha as a ataple food an 

integrated strategy is necessary. Increased per capita 

consumption will basically depend on better availability, 

better quality and lower prices. Therefore efiorts should be 

undertaken to decrease the costs of cassava production and 

to streamline iarinha processing and distribution. The 

distributive impact of cheaper farinha is considerable. 

Pacbico (1981) calculated that 46% oi potential benefits 

wou1d aCcrue to the poorest 25% of the population. 

Williamson Gray (1982) calculates that of each dollar of 

subsidy spent on farinha 60 cents would be transferred to 

the poorest 30% of the population. For bread and rice those 

figures would only be 18 and 23 cents. Nutritional policies 

aimed at adequate dietary intake could be conveniently 

focused around farinha. Such a policy would have a 

relatively small leakage to more wealthy consumers and would 

be both cheap and effective. 

The seeond traditional utilization has been as "aipim" 

(fresh eassava). "Aipim" consumption levels ara under 

extreme pressure becausa of the exorbitant marketing margins 

that are charged (over 80%). For fresh casSava to play a 

larger role as a secondary staple or vegeTable, lt is 

necessary to diminish these marketing margins. The 

introduction oí storage teehniques. whieh might have an 

additional effeet on "aipim" quality, will be critica! for 

increased fresh eonsumption. 

The third utilization of cassava in Brazil is as starch. 

Cassava starch is easily interchangeable with maize or 

sorghum stareh and its eompetitiveness depends mainly on the 
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price/quality relation at which it can be supplied in the 

market. Sínce 65% of starch production costs are for raw 

material, the reduction of production costs becomes the 

critical factor. At the same moment ways in which costs of 

processlng can be dlminlshed or ways in which quality of the 

final product can he improved should be evaluated. 

The fourth utilizatíon i8 for on-farm animal feeding. It can 

safely be stated that the utilization potential for on-farm 

cattle and swine feeding in Brazil is immense. Realizatíon 

of this potential is dependent on further reduction of costs 

of production, coupled to improved storage and feeding 

systems. 8ilage systems, such as presently developed in 

Mexico, might have special value for this purpose. 

Apart from the existing end uses, the development of dried 

cassava production far animal feed purposes has great 

potential. Present production costs already allow the 

introduction of dried cassava in animal· feed rations, but 

with improved production technology the benefits of dried 

cassava to bath producers and consumers are going to be 

enarmoua. A dried cassava industry would diminish the need 

to import malze, would stabilize cassava on-farm prices and 

would greatIy extend the market size for the erop. A rough 

estima te sugge s ts tha t in the N erth Eas t aIone around 3.5 

millien tons of cassava per year could he used in animal 

feed. 

The variety of end uses and the strong differences bet~een 

the regions of the country allow and necessitate the 

development oí specifie regional CaSSava programs. As far as 

tbe North 1s concerned, it i8 expected that cassava w111 

maintain fts role as a settIer's erop. Appropriate 

deveIopment oí cassava hinges on striking the right balance 

between eeological considerations, su eh as yieId 

sustainability and minimum erosion, and the colonist's 
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anxiety 

of land. 

for land. In the Nortb set'tlers occupy large areas 

often more than a 100 hectares per farm. The 

intensive cultivation of cassava could decrease minimum farm 

sizes and reduce the rate of frontier movement. 

In the North Rast, cassava development should be directed 

towards the creation of a dual market system. For the comlng 

decede, farinha will stay the most important utilization of 

the crop snd a strong effort should be made to maintain its 

critical role in the North Rast dieto Nevertheless. in an 

environment of continuing urbanization and "heat subsidies 

its market prospects are not expansive. Since the small 

farmer in this region is very dependent on cassava, tbe 

opening up of the animal feed market "ill be highly 

beneficial for his income earning capacity. Apart from the 

development and extension of cassava drying and industrial 

marketing systems, the suceese of this alternative market 

outlet will be greatly determined by the degree to "bicb 

production costs are decreased. Since reduced production 

costs are also essential for the maintenance of farinha 

consumption, this implies that tbere ia large common ground 

in the farinba snd the animal feed strategy. 

The South East of Brazil has the most complicated 

utilization pattern, wltb farinha, starch, fresh cassava and 

on-farm feeding existing simultaneously. Tbe starch market 

appears to have good perspectives for income, market 

development and competitiveness reasons. Further development 

of lt will depend on reducing produc:tion costs, basically 

through increasing the relatively low yield levels of the 

region. 

In the South of the country, rhe dominate cassava market 18 

for cassava as an on-farm animal feed. Enhanclng cassava'a 

role in this burgeoning market segment depends on a further 

decrease in the production costs. These are already on the 
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low side, but might be 

improved genetic material. 

for on-farm feeding would 

reduced by the introduction of 

Increasing cassava' s importance 

increase protein availability in 

the urban and rural msrkets as well as farmer's incomes. 

In the South fresh cassavs consumption is higher than in any 

other region. The introduction oi storage methods would 

allow fresh cassava consumption to stabilize itself Or 

incresse above present leve la . This, in turn, improves its 

role as an income source for urban-oriented fresh vegeTable 

producers. 

lt is clear from the snalysis done in the previous chapters 

that cassava will have a prominent role in the agricultural 

sector of Brazil. The ability of cassava to substitute for 

feed grain imports, to supply calories to the poorest strata 

of society, to provide incomes and steady cash flows to 

small farmers with marginal land resources, and to provide 

semi-industrial employment in processing activities tu-rn the 

crop in an efficient agricultural policy instrument _ The 

present political situation, in which a newly established 

democratic government tries to direct its policies more to 

the welfare of the overall electorate, provides the best 

opportunity of the last thirty years for cassava to 

contribute to balanced economic development of this South 

American giant. Appropriate inclusion of casssva in its 

development plans will surely guarantee the consolidat1on of 

Brazil's first place in the world's cassava league. 
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APPENDIX 1: PRICE AND INeOHE ELASTICITIES FOR CASSAVA FLOUR 
AND FRESH CASSAVA 

CASSAVA FLOUR: 

CHARACTERISTICS: 
a. Zero-Order Regression Estimators Method (J. Kmenta, pp:341-45) 
b. Regressions for ,¡fach individual region 
c. Double-Log function 

ZERO-ORDER REGRESSION ESTlMATORS FOR CASSAVA FLOUR * 
NORTHEAST SOUTH & SOUTHEAST 

URBAN RURAL URBAN RURAL 
------------------------------------------------------
No. OBS 204 120 241 86 
R-SQR 0.1444 0.1517 0.1005 0.0478 
------------------------------------------------------
INTERCEPT 3.7858 17.1047 11. 6075 23.8209 
STD ERROR 6.3932 10.9232 8.1087 17.5737 

IMCOHE 1.3210 1.2026 -0.2664 2.0162 
STD ERROR 0.5244 1.5548 0.9044 2.1349 

INCOME-SQR -0.0911 -0.0661 -0.0022 -o .1422 
STD ERROR 0.0364 0.1204 0.0555 0.1422 

Pro RICE 0.0086 1.1289 0.2351 0.9328 
STD ERROR 0.2635 0.5727 0.4169 0.9807 

Pro WHEAT 0.1458 -0.6271 0.0047 0.3747 
STD ERROR 0.3475 0.2585 0.2842 0.3925 

Pro FARINHA -0.9294 -0.3428 -0.8329 -0.3728 
STD ERROR 0.2088 0.2164 0.2388 0.5742 
-------------------- --------------------------------
(*) : LOG Q= Bo+LOG Inc+LOG SQR_InC+LOG PRice 

+LOG PWheat+LOG PFari+ error 



INCOME ELASTICITIES FOR CASSAVA FLOUR BY INCOME GROUP (1975) 
---------------------------------------------------------------

NORTHEAST SOUTHEAST SOUTH 
---------------------------------------------------------------

SALARY GROUP 

SC=<1/2 
1/2<SC=<1 

1<SC=<2 
2<SC=<5 

0.22.60 
0.0997 

-0.0266 
-0.1936 

(URBAN AREAS) 

-0.2941 -0.2945 
-0.2972 -0.2976 
-0.3003 -0.3007 
-0.3044 -0.3047 

-------------~----~----------------------------------- ---------

FRESH CASSAVA: 

CHARACTERISTICS: 
a. Mean celIa (for consumption and expenditure) as obaervations 
b. Dummy variables were used for rural/urban areas 
c. Double-Log function 

PRICE AND INCOME ELASTICITIES FOR FRESH CASSAVA * 
FRESH CASSAVA 

NORTHEAST SOUTH & SE 
URBAN RURAL URBAN RURAL 

INCOME ELASTICITIES 
(BY SALARY CLASS) 

SC=<1/2 2.7109 2.6529 2.6824 2.6228 
1/2<SC=<1 2.5939 2.5293 2.5654 2.4991 

1<SC=<2 2.4769 2.4056 2.4484 2.3755 
2<SC=<5 2.3222 2.2421 2.2937 2.2120 

PRICE ELASTICITIES 

OWN PRICE -1.8776 -1. 8776 -1. 8776 -1.8776 
Pro RICE -1.8968 -1. 8968 -1. 8968 -1.8968 
Pro WHEAT 1.4937 1.4937 1.4937 1. 4937 
Pro POTATOES 0.2442 0.2442 0.2442 0.2442 
-~----------------------------------------------------
(*): MODEL: LOG Q= Bo+LOG Ine+LOG SQR_InC(l+dummy Rural} 

+SUM (LOG Prieea) 

R-SQR=.6077 and No.OBS=153 



WHERE PARAMETERS ESTlMATED WERE: 

INTERCEPT 
ESTIMATE 18.8697 
STD ERROR 14.0865 

INCOME 
ESTIMATE 3.7308 
STD ERROR 1.4465 

CASSAVA 
-1. 8776 

0.3857 

RICE 
-1. 8968 
0.4117 

WHEAT 
1.4937 
0.2871 

INCOM-SQR RURALCINC-SQR) 
-0.0844 -0.0048 
0.0376 0.0005 

POTATOES 
0.2442 
0.2594 



.'PE.m ,: FRIVATE lAl ~ND DD~Esm i!l eO,T, Uf SUPPLYl~B 
"AIIE TO IHE HDRIMEAST Of BRAl1l, 19fi6 

APPEImJl 2A: HORINEAST 
lOC~L KAI1E PRODOCllOH Mm SUPPLY COSTS, 
PER 10H, NOMJNAL fRICES, 19Sb. 

1 US-POllAR ~ ¡'2 CRU1ADOS 

FACTOR COSTS INPUT COSTS TOJAL 
TRAOE- NON-TRAOE-

LABOR lAllO CAFilAL ASLES ASLES 

FARM LEVEl 
FIlEO C0515 18,5 444,4 101,4 18,0 3,2 595,4 

VARIABLE eOST! 275,9 133 15 313,6 9,3 732,2 

lOlAL miTS 294,3 444,4 234,8 331,. 12,5 1317, ¡ 

PRleE 3.2Ser1H bOOCr/H. n.a. 

TRANSPORTATllIII 

FIlED eosls 44,1 25,9 ¡3,4 103,4 

VARIABLE COSI! 12, I 93,4 95,S 

TOTAL e05T5 5.,3 25,9 lIb,7 198,9 

TOIAl 
FIlED COSTS b2,ó 444,4 127,3 51,4 3,2 688,9 

VARIA.U COSTS 2BB,O 133,5 190,9 1,3 827,7 

TOIAl COSTS 35O,b 444 ,4 260,7 448,3 12,5 151b,. 

APPEIiúl! 1!: NORIHEAST 
LOCAL !~llE PRODUCTION ANO SUPPLY COSTS, 
PER TON, SHAOOW PRIeES, 19S •. 

FACTOR COSTS INPUT COSlS 
IRAOE- NOHRAOE-

LABOR LAND CAmAL ABLES mES 

fARM LE\'EL 
FllED eeSTS 18,5 444,4 98,~ 11,4 3,2 

VAatABLE COSTS 27S,Q 120,1 2~b,9 9,3 

TOTAL C05T5 294,3 444,4 219,0 271,3 12,5 

fRItE 3.25Cr1H bOOerlN. n.a. 

TRANSPORTATllIII 

mED tOSTS 44,1 20,1 2b,7 

VARIABLE COSTS 12, I 59,5 

TOTAL eDSlS 56,3 20,7 8.,2 

TOTAL 
FIlED COSTS 62,6 444,4 1I9,b 41, I 3,2 

VARIABLE COSTS 2B~,O 120,1 31&,! 9,3-

TOJAL COSTS 350,6 444,4 239 t 7 l57 ,5 12,5 

TOTAL 

579,4 

•• 2,2 

1241,. 

91,. 

71,6 

lb3,2 

671,0 

733,8 

1404,8 



APPEIIDIl 2C, NOR1HEAS1 
MAllE SUPPLY C0515 FROX THE SOUTH 
PER TON, NOMINAL PRICES, 19SÓ. 

FACTOR COSTS INPUT COSTS 
1RADE- NOH-TRADE-

LABOR lÁ"ND CAFll AL ASLES ABlES 

"AR~ LEVEl 
F1XED C05T5 27,5 220,0 27,5 5.,b 

VARIABLE COSTS 330,0 32,2 193,2 

TOTAL COSTS 357,5 220,0 59,7 2~917 

PRICE 6.25Cr/H BOOCr/HA n~d. 

"RANSPORTAlIDK 

Fmo C05T5 107,5 133,7 1.3,4 

VARIABLE cosrs 95,S 228,5 

TOTAL &05T5 20~,2 133,7 392,0 

OTAl 
FlXEO COSTS 135,0 220,0 161,2 220,0 

VARIABLE COSTS 425,8 32,2 421,7 

TOTAL COSTS 560,9 220,0 193,5 641,7 

TOTAL 

331,6 

555,4 

B87,0 

404,. 

324,3 

728,9 

no,2 

879,7 

1615,9 

APPENDll 2D, NOR1HEA51 
"AfZE SUPPlY COSTS FROM THE SGUTH 
PER TON, SHADDW PRiCES, 1986. 

fACTOR COETS iNPUl C05T5 
TRADE- UOIHRADE-

LADOR lAND cmm ABlES ABlES 

fARH LEVEl 
FIIEO COSTS -7 < ;!., ,.J 22C>,O 2b,7 45,2 

VARIABLE COSTS 3J.O,(I ~1,3 175,0 

TOTAL COSTS 357,S 220,0 57,9 22~,:; 

PRIC, b.25Cr/H SOOCr/Ha n.a. 

TRANSPORTATlOW 

FIlEn COSTS 107,5 IOb,7 m,9 

VARIABLE CIISTS 95,8 m,o 

TOTAL COSTS 203,2 U¡',7 301,B 

TOTAL 
F1lED COSTS 135,0 220,0 q3,3 m,o 

VARiABLE com 425,B 31,3 346,1 

TOTAL COSTS 560,9 220,0 164,. 522,1 

TOlAl 

319,4 

53b,3 

95S,B 

344,9 

266,8 

611,7 

M4,3 

803,1 

1467,5 



mENDll "E: NUP,lHEAST 
MAllE SU~PLY COS!S ,RO" GOlAS 
f'ER TON, NOXlNAL meES, 198b, 

FACTOR tOSTS mpUT CDSTS 
TRADE- NON-TR~DE-

LABOR LANO CAPITAL ASlES ABLES 

RK LEVEL 
mEO COSTS ¡7,0 20O,. 48,6 100,2 

VARIABLE COSTS 150,2 40,2 663,1 

TOTAL COSTS 181,3 200,. 8B,S 71>3,3 

PRICE n.¡~ !61er/H. Il.a. 

ANSPORTAlION 

mEn COSTS 173,5 156,9 192,9 

YARIABlE COSTS 149,0 582,B 

TOTAL &DSTS 321,5 156,9 775,6 

orAL . 
FIlED COSTS 210,5 200,. 205,5 21)3,0 

YARIABLE COSTS 298,:1 4D,2 1245,9 

TOTAL COSTS 50S,8 200,1> 245,1 1538,9 

TOTAL 

38/',4 

85l t S 

1239,9 

523,< 

130,9 

1254,0 

909,5 

1584,3 

2493,9 

APPENDII 2" NORTHEAST 
HAllE SUPPLY COSTS FRDK SOlAS 
PER TON, SHAj)OW PRICES, 19B" 

FACTOR COS!! INPUT CDSTS 
TRADE- NON-TR,DE-

LABOR lAND CAP¡¡ AL ASLES AELES 

FARH LEVEL 
FlXED COSTS 37 ,(1 200,. 38,9 SO,I 

VARIAllLE COSTo 15Q,2 35,2 564,1 

TOTAL tOSTS 187 v'l 200,6 14,0 644,2 

PIlICE •• 25CrIH BOOCrIH. n.a. 

TRAUSPOR!AHOH 

mEO COSTS 173,5 13(1,3 !54,2 

YARIABLE ceSTS 148,0 417,9 

TOTAL eOSTS 321,5 130,3 572,2 

TOTAL 
FIlEn COSTS 210,5 200,. 1.9,2 n4,4 

~ARIAaLE COSTS 29B,3 3~,2 982,0 

TOTAL com 508,a 200,1> 204,4 1216,4 

10m 

150,6 

749,5 

1I0.,l 

4sa,o 

S6',O 

1024,0 

all,. 

l3l5,5 

2130,1 



APPENOH ., PRIVArE IAI AND DOMESllt I~I COSTS UF PROVUCINr, 
DRIE~ CASSAVA I~ IHE NDR1HEASI UF !RAm. 19Bb 1 US-OOLlA,: o 11.2 CRUlADOS 

APPENDI! lA: HORTNEASl 
DRIED CASSAVA PRODUCTIO~.PROCESSINS AND MARKETING COSTS. 
PER ION. NOMINAL PRltES, 198 •• 

FACTOR COSTS INPUT COSTS 
IRAOE- NOIi-TRAnE-

LABOR LANO CAP¡¡ AL ASLES ASLES 
FAR" LEVEl 

fIlEO COSTS B6,4 199,6 26,5 79,. 

YARIABLE COSTS 53a,3 63,1 7,0 76,2 

TOTAL com m,6 189,6 89,6 B6,6 76,2 

PRICE 3.25Cr/H IOOOer/Ha él 

PROCESSINS 

mEO eOSTS 35,3 0,9 11,4 4B,B 

VARIABLE COSTS 70,3 b,l 15,5 

TDTAl COSTs 105,6 17,6 64,3 

TRANSPDRTATlGN 

mEO tOSTS 44,0 20,0 34,0 

VARIABLE tOSTS 12,0 84,0 

TOTAL COSTS 56,0 26,0 IIB,O 

TOTAL 
FIXtD COSIS 165,. 190.5 63,9 162,5 

VARIABLE tOSTS b20,. 69,3 106,5 76,2 

IOTP.I. COSTS lB!',2 190,5 133,2 2.9,0 76,2 

IOIAl 

3B2,2 

6a4,5 

IObó,7 

96,4 

92,0 

IB8,4 

104,6 

9.,0 

20010 

582,6 

872 15 

1455,1 

APPENDII 35, HORTHEASI 
ORIED CASSAVA PRODUCTION,PROCESSINB ANO MARKETING C051S, 
PER TON, SHADOW PRICES, ll8 •• 

FACTOR COSTS INPUI COSTS . 
TRADE- NOIHRAOE-

LABU. LAno CAPITAL ABLES ABLES 

FARr. lEVEl 
mED COSTS B6,4 lB! ,6 21,2 59,7 

VARIABLE COSTS 538,3 é3,1 5,6 72,4 

TOTAL tOSTS 624,. !S!,. B3,0 b5,l 12,4 

FRICE 3.i5Cr1H IOOOer/Ha bZ 

FROCES,I". 

FlXED COS!. 35,3 0,9 JO,1 46,2 

VARIABLE COSTS 70,3 6,2 10,9 

mm COSTS 105,6 16,9 57,0 

TRANSPORTArlON 

mEO COSTS 44,0 20.8 21,2 

VARIABLE t0515 12,0 5a,S 

TOTAL com 5b f O 20,S B.,O 

IOTAl 
mEO COSTS lb5.6 19to f 5 S:c,1 133, t 

VARIABLE COSTS b20,6 69,3 15,2 72,4 

'fOTAL COSTS 78.,2 190,5 122,0 209,3 72,4 

TOTAL 

357,0 

679,3 

1030,3 

93,0 

Bl,4 

laO,3 

92,0 

10,8 

¡62,8 

542,0 

s:l7 ,5 

1379,4 



APPENOII lC, NORTHEAST APPENDI! 3D, NORTHEA51 
ORlEn CA55AVA PRO~UCTlQlj,PROCES5INE "H" MRV,ETlHS ¡;om, ORlEn CA,SAIIA PRODUCTION.PROCESSIH, m MRI:ETINS eOSI5. 
m TON. NOHJNAL PRICES, OPPDR1U1Il1YCOSlS FOH mOR MID lANf¡ l!B6. FER TON, SHADOW PRleES, OPPORTU~ITY C05TS FOR LABOR AND LAMO. 198 •• 

FACTOR COSI, INPUT eOSTS TOTAL FACTOR C05T5 INPUT com TOTAL 
TRADE- NON-IR'CE- TRADE- NON-mCE-

LABOR LAHD CAPlm ABLES ABLES LABOR LAHD CAmAL ASLES ABLES 
FARH LE\lEL 

FAR" LEVEL 
FIlEO tOSTS 95,5 26,5 79,. 20! ,7 FmD COSTS 'f5,5 21,2 5~j7 176,5 

VARIABLE COSTS 595,2 6;,1 7,0 16,2 HI.5 VARIABLE COSTS 595,2 63,1 5,6 72,4 736,3 

TOTAL COSTS 690,1 0,0 89,. 86,. 16,2 913,1 mm mm 690 17 0,0 B3,0 65,3 72,4 912,7 

PRICE 3.6Cr1H OCrIH. 61 PRleE 3,¡'CrlH OCrlH. .1 

I'lIO~ESSIHS PROCEsSIHS 

FlXED COSTS 26,9 0,9 I! ,4 49,8 88,0 FIlEn COSTS 26,9 0,9 10,1 4.,2 94,6 

VARI ASLE COsTS 53,6 6,2 15,5 75 t 3 VARIABLE COSTS 53,. 6,2 10,9 70,6 

TOTAL tOSTS aO,5 17,. 64,3 163,2 TOTAL COSTS 80,5 16,9 51,0 155,2 

TRAHSPOR TA TI OH TRAHSPORTATlON 

fIlEn COSTS 44,0 26,0 34,0 104,0 nIEP COSTS 44,0 20,B 21,2 92,0 

VARIABLE COSTS 12,0 B4,0 96,0 VARIABLE COSTS 12,0 58,8 70,B 

TOTAL COSTS 56,0 26,0 llB,O 200,0 TOTAL COSTS 56,0 20,S Bo,O 162,8 

TOTAL TOTAL 
FUEO COSTS ló6,~ 0,9 ¡'3,9 162,S 393,7 FIXE~ COSTS 16b,~ 0,9 ~217 133,1 35~, 1 

VARIABLE tnSTS 660,8 69,3 10b,5 16,2 912,7 VARIABLE COSTS 6.0,B 69,3 15,2 72,4 977 ,1 

TDlAl COSTS 827,1 0,9 133,2 269,0 76,2 1306,4 TOTAL COSTS 827,! 0,9 122,0 20B,3 72,4 1230,7 
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COLOMBIA: POTENTIAL DEMAND FOR CASSAVA.-

- Macroeconomic Policy and Agriculture. 

This section focuses on the various economic aspects that ha ve in
fluenced resource allocation in Colombia, particularly between the 
agricultural sector and the rest of the economy (in a macro context) 
and within the agricultural sector during the past two decades. The 
analysis of the set of policies applied should contribute to the un
derstanding of the role that the food and fiber sector have played in 
the development of the country, how that role has evolved and more im
portantly how it is likely to evolve in a near future. Once we reach 
a comprehension of this participation, we will focus on the role of 
cassava and its products and their potential demand in the near 
future. This latter part will be done by focusing on the consumption 
of carbohydrates by human s , where cassava plays a basic role, and on 
the market for meats where cassava can be incorporated as a source of 
energy in feed rations. 

A.- Economic Policy Context.- The~olombian economy has· experienced a 
stable and rapid growth since the mid-1950s. This growth has had as 
its platform, the performance of the agricultural sector which con
tributes nearly a quarter of GDP (table 1), close to two-thirds of 
export earnings (mainly coffee) and one-third of total employment in 
the economy. Agriculture's share in GDP i5 twice as high in Colombia 
as it is for Latin America and the Caribbean (LAC) region as a whole 
Ita per cap ita GDP for 1,985 was US$1,243 (15th among 25 LAC 
countríes, table 2). 

Real GDP grew at an annual rate of 4.2% in the period 1964-67, 6.4% in 
the period 1967-74 and at 5.3% in the period 1975-80, te slow down in 
the eighties to 1.9% in 1981-85. This growth was accompanied by rates 
of growth of 2.8%, 4.7%, 4.1% and 1.4% for the agricultural sector, 
respectively. Population growth was around 2.1% in the period 1965-85, 
and has slowed down quite fast to about 1.5% per year. Urban popula
tion accounts for 70% of total. International reserves are U5$3 bil
lion at the end of 1,986. For this same yaar, exporta are calculatad 
to reach US$4. 5 billion and imports around US$4 billion. 

B.- The Policy Environment,- In broad terms, Colombia has striven for 
food self-sufficiency. Out of 12 items that supply about two-thirds of 
the protein and calorie requirements of the population, 99% was 
produced internally (Garcia, Revista 5AC, Marzo 1983). The country 
went from an import aubstituting to an export promotíon policy in 
1,967 (Decreto 444). A continuous devaluation policy (crawling peg) 
was adopted, improving the terms of trade by reducing the overvalua
tion of the Peso. Total exports grew at an annual rate of 4.6% in the 
period 1970-75, 12.0% in 1976-80 and -5.4% in 1981-83 whUe agricul
tural exporta did so at 2.0%, 13.8% and 2.8% in those yaars. 

Colombia a150 has one of the lowest per capita public external debt of 
Latin Ameriea (U8$485 table 2A) as of 1,986, although debt servioe is 
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close to one fourth of foreign exchange earnings. The exchange rate 
policy of the past two decades was fundamental to the low foreign debt 
contracted by the country. The fixed rates consti tuted an incentive t.o 
obtain external'financing. 

Industrial protection has been a policy objective too. It happens at 
the expense oí agriculture. Garcia showed that 90% of an import tariff 
ls transferred as a tax to primary exporta. The price of importable 
inputs (fertili3er, machinery, .. ) increases. Producers of other 
import-competing and exportable goods are penali3ed (Valdes). In the 
presence of import restraints, the price of importables 15 driven up 
with the consequent drop in demand (i.e., the feed industry would haya 
grown faster in the absence of these policies). Nontradeables (like 
cassava) are at a diaadvantage with importables (wheat, sorghum) in 
the competition for resourees. 

5tarting in 1,978 the country witnessed a decrease in its rate of 
growth, a phenomenon observed in moat Latin American countries. The 
sharp increase in 1,980 of the international interest rates and the 
world recesaion that brought reductions in-the prices of primary ex
ports merged in Colombia with another adverse elemento the coffee boom 
of the late seventies. 

"In the late 1970's, a coffee boom set in motion a rapid growth in the 
money supply and inflation, despite the stabilization eiforts of the 
Colombian authorities. The deceleration in the depreciation in the 
crawling peg exchange rate led to an appreciation of the Real Exchange 
Rate, whi eh reduced incenti vea to produce nonc·offee .agricul tural 
tradeables. This deceleration ... contributed to inflation. Although 
sorne attempt was made to increase agricultural incentives ... these 
policíes were directed only at import-competing cereal s and ignored a 
vast agricultural sector. "(Valdes, p.173). 

Real GDP grew at an annual rate of 2.4% in 1978-85,agricult,ural GDP 
grew at 1.8% while population (total and urban) increased ae 1.9~ and 
3.3% respectively, The level of international reserves dropped from 
ovar U5$5 billion in 1,980 to U6$2 billion in 1,985. The Gurrent ac
count deficits that started in 1,981 were no longer compensated by 
credits. The fiscal delicit as percent of GDP went froro 2.0% in 1,980 
to 4.2 in 1,984. Inflation continued aronnd 20.0% as the fiscal 
deficit was financed with monetary expansiono The real.rate of ex
change based on 1,975=100 went to 70 in 1,980 and to 80 in 1,984 (SAC 
,Jun. 1,985). The policy of mild liberalization pursued in t.he past 10 
years carne to an end in 1,982 when the tariff levels were increased 
and the number of agriculture and food categories wi t,h most i tems 
being restricted went from four to seventeen (out of twentY-One). 
Nominal rates of protection for cereals increased significantly 
presumably due to tighterimport restrictions (Thobany in WB4981-CO). 

Compensatory policíes to domestic agricultural production, like 
sidized credit, becaroe quite expensive as those reEources carne 
Open Market Operations at snbstantially higher costs (Montes, 
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March 1,983). Other price inputs (wages, fertilizer, etc.) increased 
faster than output prices (table 3). Apparently. agricultural non-wage 
value added has been declining and rural wages have increased even in 
real terms, to become the highest of South America by January 1,geS 
(at US$4.00 per day plus a mark-up of about 40% for social benefits). 
At the same time migration was high and unemployment grew to over 
14.5% in 1,985. 

After a devaluation of 50% in 1,985, the country achieved balance in 
the current account and the perspectives for higher revenues from 
primary exports (coffee, coal and oil) are quite good; economic 
recovery has begun already. Population growth is expected toremain at 
1.5% per year, while real GDP should increase at an annual 3.0%. 
Beginning 1,986 about 70% of the import positions were transferred to 
the free import list, including farro inputs. 

In summary, the macroeconomic and trade policies of Colombia led to an 
appreciation of the real exchange rate that switched consumption to 
tradeables (grains and cereals) and away irom nontradeables (like 
cassava). Agricultural production is locked in a high cost scheme that 
makes it non competitive at world prices. Compensatory policies 
adopted to estimulate agricultural production were mostly directed at 
importables (grains and barley and wheat) while ignoring a vast 
agricultural sector; besides, these policies have lost effectiveness 
in recent years. Investment in the sector has been reduced. Lower unit 
costs are needed to increase production at profitable levels. The 
easening of import restraints (particularly for inputs) as well as the 
iroprovement in terros of trade are seen as a favorable developments in 
that sense. But yield improvements are a must in the mid-term. 

11. Agricultural Policies. 

Presently, about 55% of gross agricultural output comes from crol' ac
tivities and 45% frem livestock (table 4). The latter increased its 
share from 37% in 1,970 due mainly to the strong dynamism of poultry 
and pork product.ion (table 2 p. 27 WB/RF, v 2). The agrQindustrial 
sectors are growing more rapidly than primary agriculture (Machado). 
The ratio of value-added in agro-processing to value added in crops 
and livestock increased from 54% in 1,970 to 70% in 1,983. 

In the period 1,953-67, when significant distortions existed between 
domestic and international pric6s, per capita GDP grew at 1.2% and per 
capita food production did so at -0.4%. The rate of migration was 
5.3%. In addition to this, the threat of agrarian reform and land 
~reS5ures meant that the number oi units aperated by rentere and 
sharecroppers fell from 282,347 in 1,960 to 166,539 in 1,970 (BID, ESP 
in LA, 1.986. p. 124). When pricea became more in alignment ~ith the 
internat.ional market (in 1,967-78), per capi ta GDP gr0w at 3.2% and 
per capita food production increased at 0.7%. Rural migration in-
8reased at arate of 3.5%between 1,967 and 1,978. The ratio of urban 
co rural wages had been falling steadily since t.he 1,950' s until 1.970 
",hen it recovered rapidly. "Distortians in relative commodity prices 
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induced by commercial and exchange rate policies caused changes in 
factor prices that contributed to the massive outflow. " This was an 
opportunity to become more land intensive"." (Garcla, p. 57). 

In 1,978 started the slow down of the economy, linked to the world 
recession and the after shock of the coffee bonanza. In per capita 
terms, GDP and agricultural GDP increased at 0.7% and -0.4% pBr year 
in 1978-85, respectively. Area harvested decreased from 4.3 million 
hectares in 1,978 to 3.8 million hectares in 1,984 (table 5). Terms of 
trade for agriculture, as measured by the ratio of sectoral deflactors 
for value added were much lower in 1,983 than in 1,970, but they in
crease until 1,977 and decreased thereafter (table 6). 

Decomposing the growth rate for the 17 major crops in 1970-84, 0.9% 
carne from cultivated area while 2.5% came from higher yields and 
changes in crop composition. In that lapse, the annual growth in area 
cultivated for tree crops reached 1.8%, for cane crope (sugar and 
panela) by 0.9% and for grains (mostly sorghum) by 1.2%. 

Bet,ween 1,977 and 1,983, the wholesale price :i.ndex for focd increased 
annual1y 4.8 percentage points more rapidly than-the farm gate price 
index (table 6A). Thie suggests that reducing the costs of marketing 
15 a key target in improving food supplies, since they have grown much 
faster than production costs. 

After 1,978, use of fertilizer has also decreased (Balcazar en 
Machado, SAC sep. '85), real prices of inputs increased, the over
valuation of the Peso became more marked and rural instability kept 
.high, meaning that Golombian agriculture is now 1ess competitive. 
Illegal, parallel and black markets continued to be important, with 
the subsequent impact on resource cost and allocation, particularly on 
wages and land. Contraband from Venezuela and Ecuador (after sharp 
devaluations in both countries) is at its highest, affecting agricul
tural supply but stimulating demando FENALCO estimates that contraband 
of agricultural products and inputs (wheat and corn flour, poultry 
meat, eggs, sorghum and feed, urea, machinery, vegetable oils, etc.) 
amounted to over US$l billion in 1.986. Food imports amount to about 
US$400 million or 7.5% of total imports (USDA Attache Report). 

The slow down of agriculture is the result of a number of biases that 
affect agricultural production. At first glance, there has been a 
policy of protection in effect for most agricultural products in 
Colombia. The internal price of most products has been higher than the 
internationa1 price; nominal protection indexes are positive (Garcia). 
However, to be able to conclude t.hat there was effect.ive protection, 
one has to bring the overvaluation of the Peso into the picture. If 
the nominal protection is higher than tbe overvaluation, the product 
was protected. In this sense, on1y products like powder milk, 011e and 
fats, and wheat would be truly importables, since they have been ef
fectively protected even after making the adjustment for tbe 
overvaluation. Rice, coffee and cotton, for example, have been dis
criminated against in this sense for the past two decades (Garcia). 
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A.- Specific agricultural policies have been designed as second best 
or compensatory policies. The targets have been the commercial 
products, as we wi11 see now. 

1.- Price and Commercialization Policies. Four types of direct Govern
ment intervention prevail in Colombia: (i)output price supports; (ii) 
price fixing in output and input markets; (iii) agricultural export 
subsidies and taxes; and (iv) agricultural trade restrictions includ
ing import tariffs and impo~rt/export licensing. 

INA, created in 1,944 and later restructured under IDEMA, has been the 
organism responsible for administering the food policies of support 
and warranty prices, stocks, imports and exports, conduct studies and 
extend credit (Silva, in Machado, 1,986). Support prices have been 
implementad for commercial products (rice, cotton, wheat, sorghum, 
corn, soybeans, sesame and barley) and for beans, the only traditional 
crop included in the listo These prices have served mainly as a price 
floor although IDEMA's participation in direct purchases has been 
modest, except for wheat with purchases of 38% oi production in 1,970-
82, sorghum (14.5% in 1,982) and some rice. Generally, support prices 
haye been similar to market prices, and haye grown in real terms in 
the past quinquennium; sorghum and corn had real price increases of 
about 12% in 1,979-82. 

To moderate price increases to the urban consumers, IDEMA has oc
casionally imported food to sell it at controlled prices (wheat flour, 
beans, milk, 011s and fats, rice and sugar) (Rívas et al). 

In addition to 
the Goyernment 
prices (cocoa, 

support prices, there are negot1ated prices (between 
and the private sector: coffee,sugar,milk), and m1nimum 
sisal as well as fertilizers and pesticides). 

Closely related to th1s T.opic, is the program to buíld wholesale 
markets (Cent.rales de Abast.os). There are .3 working (Bogota, Medel11n, 
Cali) and there are 4 more being bui 1 t.: Barranquilla, Bucaramanga, 
Pereira y Cucut.a. Th3se facilities improye marketing, specially of 
perishables like cassaya, where losses constitut.e an economic problem 
of considerable magnitudes. 

The main instruments of intervention in agricultural foreign trade 
haye been tarriffs, taxes, subsidies and quantitatiye restrictions on 
import.s and exports. Rice export permits have been grantedonly if 
domestic surpluses ar~ anticipated. Tazes apply mostly to coffee 
exports. Protection to importables 15 reflected in the nominal protec
tion rates measured by a comparisson of the domestic and international 
prices (table 7). 

2.- Credit Policies.
financing (Law 5), ION 
credit allocations. Two 

The three maln policy tools used are forced 
and controlled interest rates and directed 
major institutions responsible for administer-
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ing agricultural credit are the FFAP and Caja Agraria. Most of the 
credit supplied by FFAP is directed to commercial agriculture (90% of 
the funds rediscounted by FFAP have had that destination) (Martinez, 
in Rivas et al., p.23). Of Colombia's 1.2 million farmers, 75% are 
classified as small farmers. 80% of Caja Agraria credit goes to about 
440,000 sroall farmers (half of the target group). 

The compensatory power of credit has lost a great deal of its force. 
Although agricultural credit grew at arate of 2.2% in real terms in 
1,970-1,984 (table 8), its share in total credit went from 31% to 15% 
and its participation in the GDP went from 27.9% to 20.8% in that 
lapse. Interest rates charged by FFAP and Caja were subsidized and 
negative in real terms until 1,982. With the liberalization of the 
financial market, rates went up significantly (Table 9). 

More importantly, in real terms, agricultural credít decreased in 
1980-83. Furthermore, while 52% of the sectoral credit in 1,970 carne 
from primary money emissions, in 1,981 only 6.5% did so (Montes) ex
plaining the reduction in subsidy as part of the rnonetary policy 
agreed with the internatiQnal financing institutions. Caja had a 
crisis in 1,984 when its real disbursements were 15.3% lower than the 
previous year. This is especially significant for small farmers, an 
important segment of the Gaja's clients. 

In terms of the type of commodities being financed, FFAP has con
centrated its lending on a few commercial crops: irrigated rice, 
50rghum, soybeans and cotton. For these crops, FFAP providas 90% or 
more of total credit granted. On the other hand, Caja has financed a 
"ide spectrum of commodities that ara characteristi'c of small farming 
systems (table 10). Producer associations and banks provide mest of 
the credit for coffee and rice, the major credit recipients 

The crop receiving proportionately most credit in 1974-83 i5 sorghum, 
"ith a ratio of credit te value of production of 0.43, then come 
sesarne (an exportable with 0.33), rice (0.33), cotton (0.381, wheat 
(0.19) and corn (0.19). For cassava and yams the ratio 15 only 0.06. 

The three importables ir: that list (sorghum, corn and wheat) are among 
the crops that have been more strongly protected; the ranking accord
lng t.o Nominal ProtectioIJ Coefficient (NPC) is barley, corn, sorghum, 
"heat and soybeans (table 7). The NPC has to be adjusted by the over
valuation of the currency, input taxes and credit subsidies. Janssen 
~alculated for the case of sorghum that at 30% overvaluation the 
protection was no longer in effect. 

3.- Research and Extension Policies.- Government expenditures in 
agriculture, although have been quite profitable (60% rate of return 
in 1,950-80) and have had a significant cont.ribution to OUT.put growth 
(30% in that. períod according to Elias) have decreased in per hectare 
terros between 1,970 and 1,980. Out of ten countries studied by Elias, 
::;olombia had the highest Government expenditure in agricultura per 
~ectare of cropland in 1,970 (U8$217) while in 1,980 (with lJS$195) was 
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below the group average (the countries áre Argentina, Bolivia, Brazil, 
Chile, Colombia, Costa Rica, Mexico, Peru, Venezuela and the U.S.). 
This shows that agriculture has been historically important to the 
country, but has been less so in the past decade. 

ICA, created in 1,962 has as primary mission to generate and 1:.ransfer 
improved production technologies. To complement this effort with other 
production support services for the small farmers, such as credit, so
cial services and marketing, the DRI program was created in 1,970, 
with empbasis being focused increasingly on food production targets. 
Potential beneficiaries are 82,958 farmers 01' 8% of all tenants with 
less than 20 has. in Colombia. 

Within 
strong 
phasis 

agriculture, it seems that research and extension have had a 
bias in favor of commercial agriculture, supporting the em
of the overall agricultural policies enforced. 

B.- Concluding comments. The modernization of agriculture made it more 
dependent on imported inputs, whose trade has been restricted. 
Agricultural credit reduced its participation in total credit from 31% 
in 1,910 to 17% in 1,981, input costs (labor, machinery, fertilizer, 
sead, etc.) grew faster than output prices (cost-price squeeze), 
public investment in research went froro 0.46% in 1,912 to 0.20% in 
1,982, public axpenditures in agriculture went from 25% in 1,970 to 
1.6% in 1,981 (Prieto et al. Econ. Col. #184-185, 1986). However, 
government expenditures in agricultura are quite in line with those of 
other Latin American countries: in 1,980, and per hect are of cropland 
they amounted to US$195 while per worker employed in agriculture they 
were U5$311. (See Elias, IFPRI Report #50, 1,985). 

l'rom the viewpoint. of Colombian producers, output prices are too low 
and yet they are not competitive in the world marl{et (with the excep
tion of coffee, bananas and a few minor export crops). The consensus 
is that the resulting biases from the other policies have be en so 
strong that agriculture (mainly coftee) has had to pay more than half 
of the industrialization costs (Valdes) with a 1055 of competitiveness 
that made necessary the implementation of compensatory policies. These 
were directed to tradeables (importables like sorghum, corn, wheat and 
soybeans) and exportables like rice, 1.e., to commercial agriculture. 
While in the end, there was no effective protection for these crops, 
nontradeables (like cassava) were left even in a worse relative 
8ondítion, for they had to support the effects of protectionism 
through higher input priees and worse tarms of trade tor agriculture, 
but there were no eompensating policies to estimulate their 
~roduction. The incentives and subsidies have been such that they have 
~reated a flow from the small to the larga farmer, from nontradeables 
(traditional) to tradeables (commerciall and from agriculture to the 
~ther sectors. 

fhis parcially explains the little dynamism in food production 
(reflected in higher food imports) since the traditional sector i5 the 
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one that supplies more than half of the energy and protein needs of 
the population (table 11). For example, cassava, beans, plantains, 
potatoes, beef and milk are mostly produced by this type of growers. 

11.- Status quo of Cassava in Colombia: Supply and Distribution.-

A.- Present Status.- The root is produced mostly by small farmers, 
frequently being part of a complex system of production. Intercropping 
with corn, yams, beans and/or cowpeas is frequently found among small 
producers. In the Atlantic Coast, the largest producing region in the 
country. 35% of total incomes received from agricultural activities 
are generated by cassava. Within the sma11 farm system. 40% of all 
cultivated land is estimated to be in a cassava cropping system. "Most 
often it is cultivated with maize and yam (40% of the time) or with 
maize alone (25% of the time). At present cassava monoculture is a 
second best alternative, wich is praotioed only íf intercropping ia 
not posaible because of credit shortages" (Janssen). Production in the 
Eastern region al so follows similar patterns. 

Relatively large commercial plantations (over 20 has.) are more 
frequently found in the coffee regíon (Caicedonia, Pereira, 
Palestina), where land and labor are expensive. Intensive technologies 
are applied and yields are much higher (around 20 tons/ha.). The 
variety "Chiroza" is the one preferred in that region. 

There is a wide geographio divergence of consumption according to the 
difrerent regions of the country but casSava is a major staple 
throughout. t.he country. This is a reflexion of cassava' s ampIe adapt.a
tion to the hetereogeneous geography of Colombia. The crop is found in 
the cofree region up to 2,000 mts. a.s.l., in the Iowlands of the 
Coast, in the acid savannas of Meta, in the humíd tropical forests of 
the Pacific regíon; in summary, it ís found everywhere. This ver
satility is a great asset of the crop. 

Producction figures closely resemble consumption. By 1,985, the major 
cassava producer is the Atlantic region. wi th 35. 3~~ of tbe t.otal, fol
lowed by the Eastern (29.4%) and the Central (24.4%) regions (tabla 
12). The same pattern is shown ín regional per capita consumption 
figures (table 13). 

by MAG has unexplainable abrupt breaks, 
The data are unreliable due to the 
collecting cassava produetjon figures 
variable produotion oyele with dif
mul t.iple end nses, etc. ) (¡,ynam, 

Time series data publíshed 
speciaIly from 1,969 to 1,970. 
various difficulties involved in 
(many small dispersed producers, 
ferent planting alternatives, 
Pachico) . 

MAG data shows a deerease in eassava production ato an annual rate of 
-1.3% for 1970-85. Consequently, per eapita consumption for the periad 
drcpped at an annual -3.3%. Yields do noto show any significant, trend 
(at about 9 tonE' per ha.). The lower output is explained by reduetions 
• ~j area planted. The reduction in supply has been aecompanied by a 
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steady demand, as reflected by real consumer price increases of 1.7% 
per year(table 14). 

1.- Fresh Cassava Consumption.- Cassava is an important foodstaple in 
Colombia, particularly to consumers in the northern parto of the 
country (Atlantic Coast and Oriental Region), those ín the rural sec
tor and in the poorest segments oi the population. Thís is not to say 
that the root is not consumed by upper in come groups. Actually, the 
highest per capita consumption is found among the richest people oi 
the rural sector in the Atlantic region (82 kg~. per capita in 1,981, 
see tables 13 and 15). Within that particular group, cassava makes up 
for 3.0% oi food expenditures and for 9.9% of the caloríes intake. At. 
lower incorna levels, although physical ingesta is lower, it takes a 
larger proportion of incomes and contributes to caloric intake in a 
more significant way. Again in the rural Atlantic region, the lowest 
inceme groups spend about 7.0% of their food expenditures in cassava 
and it represents about 15% of their energy intake (table 16). 

The root is consumed mostly in fresh form, and 62.2% of it i5 own
consumption. Cassava consumption at by producer5 in the Atlantic Coast 
i5 of 170 kgs. per capita per year (Janssen). This shows the fundamen
tal role of cassva both as a staple food and as an in come generator 
for small producers. The pereentage of the erop that ls actually con
sumed by the farmer decrea5es with incorne level. At the lowest 
quintile, 68.2% of consumption takes place in the own farm. Average 
per eapita consumption, aecording to the DANE/DRI 1,981 survey, i5 
25.5 kilos at the national leve!, 41.1 kilos at the rural level and 
17.2 kilos at the urban level. 

In the Atlantic rural zone, at the lowset incorne levels, cassava is 
the second source of calories (with 15%) after rice (25%) but prier to 
plantains (12%), sugar (11%) and vegetable oils (10%). In the rural 
Eastern zone and again at ION lncerne levels, cassava comes third as an 
energy source after potatoes and corno Consurnption of cassava in 
Bogota is net high in per capita terrns (7.2 kgs.), but it represents a 
sizable yearly amount anyway (about 50,000 tons). It comes fram Meta, 
Cundinarnarca and the Central caffee regian (northern Valle, Risaralda, 
Caldas) . 

The abrupt and varied geography of the country, although allows 
production of different regionally adapted varieties, constitutes an 
obstacle to commercialization. The high perishability and high water 
cont.ents of the root as well as the cost of assembling a product 
produced on a relatively small scale become au importane; cost. mark up 
(Lynam and Pachico). Sharply segregated markets exist with ample price 
differentials. This is reflected by the inability of cassava from the 
Coast (the region with the lowest price) of entering the Bogota market 
(with the highest consumer price) although margins would compensate by 
far the cost of transportation. The sizable risk involved in entering 
the market constitutes an effective barrier t.o entry; as a result the 
already established intermediaries ha ve good bargaining power at both 
ends of the chain (producer and retail). 
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2.-Econometric analysis of Demand.- Both time series and cross sec
tional household budget data were analyzed in an effort to determine 
the value of the main parameters influencing cassava consumption in 
Colombia. 

a.- Cross Sectional Data.- The advantage of using these data lies in 
the possibility of exploring consumption patterns at a microeconomíc 
level: by regions. by income levels, by type of household, etc. An im
portant issue at hand was to establish both the pr~ce and income 
responsiveness of cassava consumption ato varying income levels. 

Data from the household expanditure survey of 1,981 conducted by 
DANE/DRI reveals that cassava consumption ís quite responsive to in
come changes, especially at the lower quíntiles, where it ls elastic 
(1.47 and 1.23, see table 17); more importantly, it is not only 
responsive to income changes (as could be inferred by simple inspec
tion of the data presented in table 13) but it is al 50 quite respon
sive to changes in retail priees (tabla 17). The average price elas
ticity for the country was calculated at -0.88. The value of thi5 
parameter i5 similar to those calculated by Janssen in the Atlantic 
Coast (Janssen, p.161). Average income ela5ticity i5 0.20. 

b.- Time series data.- Most analyses of this type of data have con
cluded that cassava is an inferior commodity, i.e., that incorne elas
ticity for consumption is negative. This result i5 obtained by 
regressing per capita consumptien (which usually decreases over time) 
against continously rising per capita incomes. The result clearly con
trasts with measurements arinsing from cross sectional data. Why 
should the two measurements be so different? 

Our hypothesis 15 that a primary element causing the decrease in per 
capita cassava consumption is urbanization. This element goes beyond 
price increases. It has important repercussions on market. structure 
(decreases competitiveness) and therefore on volumes traded. 
Consequently, a model of demand for cassava with independent variables 
being prices (own price, wheat, rice), per capita real incornes and 
number of peopl e in the urban zones of the country was est.imated. 

The results show that cassava is quite responsive to its own price 
changes (elasticity of 0:43), to prices of other competing goode (rice 
has an elasticity of substitution of 0.09), to per capita real income 
(elasticity of 2.51) and te the proxy for urbanization (with an elas 
ticity of -1.55, see table 18). In other words, tbe major force behind 
tbe decrease in cassava consumption in 1970-85, was urbanization 
(through higher prices and restricted market aecess) and te a leeser 
extent the lower price of rice. Income growth, on the other hand, was 
a possitive force in making the reductíon 1ese marked. 

3.- Other uses. Presently, there are close to 40 small floor drying 
plants of cassava that being used in animal feed rations. These are 
located in the Northern Coast and in 1,986 produced about 5,000 tons. 
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The profitability of the plants, together with the advantageous posi
tion that the assoeiations offer to members and neighbours in terms of 
employment, reduction of marketing risks and earnings make them an at
tractive proposition, mainly to small farmers in those areas where 
there are marked dry seasons (4 months or more) (Varias citas 
aqui ..... ). The major advantage lies in the concept of market 
integration, where members are able to capture margins at several 
places in the marketing chain. 

"In terros of other uses there is a large scale starch plant in the 
north Coast, which in 1,970 manufactured a little over 1,000 ton s and 
two zones of small-soale sour starch producers in Cauea and Antioguia 
departments, producing an estimated 4,600 tons, most of which went 
into the bakery industry" (Lynam and Pachico, p.60). Converted to 
fresh cassava, stareh produetion represents about 15,000 tons in Cauea 
(almost all of the production of that department). For the country, 
the amount is probably around 40,000 tons (2.3% of production). 

"The 1,~70 census estimatedon-farm feeding at 50.4 thousand tons 
{Ministerio de Agricultura, 1979) ..... This represents about 8% of 
energy requirements of the non-technified swine population outside the 
Andean zone. This is considered a reasonable figure given the results 
of the survey" (Lynam and Pachico, p.61). 

B.- Potential Demand for Cassava.- Cassava has the potential of play
ing a fundamental role in supplying food requirements to the popula
tion of Co~ombia in the near future. It can contribute directly to al
laviste the energy deficits of the population and, indirectly, the 
proteic defieits too, by entering in the least-cost feed rations as a 
complement to other anergy sources that are currently deficitarias in 
thelr production (mostly sorghum and corn). Briefly, we will examine 
the carbohydrate and animal meat markets, to astablish the potential 
demand for cassava in the near future. 

1.- Carbohydrate Foods.- Cassava, aloog with rice, corn wheat, 
potatoes and plantains represent a major component of Colombian diets 
(table 11). They account for 45% of total calorie intake in 1,981. 
Food expenditures represent about half of total consumption expendi
tures and the six products mentioned here represented about 25.6% of 
food expenditures (table 19). 

In 1860-84, rice had the largest rate of per capita consumption in
crease (at 4.1% per year) closely followed by potatoes (3.6%) (table 
14). The widespread adoption of improved varieties, now accounting 
for close to 100% of the area, became quite significant after 1,967, 
when lCA and CIAT introduced IR8 and other dwarf varieties developed 
fer use in irrigated tropical areas. Rice is today the second largest 
recipient of subsidized agricultural credit in Colombia (table). 

Potato production began to show a marked increaS6 in 1,972. Adoption 
of new technologies, continuous growth in the availability of sub
sidized eredit, increased use of fertilizer, and increased priee in-
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stability at the farm level played important roles in stimulating 
higher yields and production. In 1,977, 61% of potato output carne frem 
labor intensive production (72% of the area) while the remaining 39% 
carne from mechanized production (Sanint, ERS). 

Plantains have shown some reduction in yields, due to the presence of 
new di seas es (sigatoka). About 33 percent of the area is monoculture 
and the rest is intercropped, mostly as a shadow to traditional coffee 
plantations. 

Wheat yield5 exhibited a moderate growth, but production decreased ay 
an annual 5.6% in 1960-84, despite the proteetion resulting from the 
import 5ubstituting policy. Per eapita consumption of wheat increased 
at arate of 1.6% per year in 1960-84 spurred by growing import 
volumes. 

Corn for human consumption also showed decreases egual to the annual 
growth of the population. Feed use oí corn has increased moderately 
(table 20). CQrn production is dualistic; about half of the area 
planted to corn is found in subsistence units, usually associated with 
other crops (cassava, yams, beans, etc.). Its yields have remained 
virtually unchanged in 1,960-84 although in 1974-84 they showed an in
crease of 1.2% per year while area plantad has decreased at 1% per 
year in 1960-84. 

Again, this is another protected crop that has been unable to respond 
to the stimulus in the forro of subsidized credit, research and 
extension .. Corn has one of the highest ratiosof credit to value of 
production arnong all crops (0.19). However, imports have been 
frequently needed to supply domestic needs throughout the past 10 
years. 

Real retail prices reflect the impressive gains in rice yields over 
the past twentyfive years. They fell at an annual rate of -3.4% in 
1960 84. Wheat flour prices also fell considerably, reflecting IDEHA's 
policy of supplying this product at low prices to the urban consumer 
by means of imports. 

Cassava prices increased at 1.7% and even more relevant is the fact 
that there waS a drastic increase in its relative price ~ith respect 
to wheat and rice. The eros s price elasticit.y of cassava consumpt.ion 
with respect to the price of rice reflects the negative impact on con
sumption of this root resulting from the lower rice prices. 

2.-Meat Consumption. Beef i5 the dominant meat in colombian diets with 
27 kgs. per capita per year, followed by poultry with 5.5kgs. and pork 
with 5.0 kgs. The most dynamic of the three is the poultry industry; 
íts most rapid growth occurred in 1,970 78 with a 16% rate of 
increase. The recession also affected this industry in 1,979-85. 
Poultry consumption was 1.33 kgs. in 1,970. Per capita egg consumption 
went from 51.3 uní ts in 1,970 to 1'29,2 uni ts in 1,984. 
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leef supply has grown at rates similar tu the population and therefore 
10 signifieant trend in its per eapita consumption was observed, Per 
lapita consumption of pork grew at an annual 1.4% in 1960-84. 

'he dynamism of poultry production stems from the rapid adoption of 
lew technoligies that made possible drastie price cuts in the past 15 
·ears. The ratio of feed to rneat went from 3.3 in the sixties to 2.1 
n the eighties (Rivas et al,), An important element was the 
Ivailability of subsidized credit which grew at 13.6% per year in 
974-83, Another key element was the joint development of the feed and 
,il agroindustries, even in the face of the difficulties found in the 
~upp1ies of sorghum and soycake (Machado), 

'et, because feed represents between 60% to 70% of the total costs in 
,he poul try and egg industry, and feed is heavily dependent on grain 
Ind oilseed production (commercial agriculture), which have been 
Irotected or at least compensated more than other crops, the industry 
las benefitted fram the prevailing policíes. That is, the poultry in
iustry is linked to both agroindustry and commercial agriculture, 
¡here the policy incentives have been located and are likell' to con
,inus to be 50, 

n 1965-67 beef accounted for 82% of meat consumption, pork for 12% 
.nd poultry for 6%, while in 1,982-84 beef's share was reduced to 72%, 
:nd pork and poultrl' went up to 14% each, revea1ing an important 
rowth in poultry contribution to meat consumption linked to cheaper 
'elati ve prices, 

'he feed agroíndustry is'dominated by three companies that control 60% 
,f the market. 75% of feed goes to poultry, and the óther 25% goes to 
'ork, dairy, and others (Machado), 

,elations among the oi1 and cake producers, feed manufacturers and 
orghum producers have been difficult, due to Government intervention, 
ostIl' through import licence approvals and support prices for grains. 
'eed availability is a bottleneck to expansion of the poultry 
ndustry, The policy environment has not favored use of sorghum, as it 
'as explained earlíer. This is au importable whose production has not 
hown important yield advances and whose imports ha va been restrained. 
,ocal sorghum has expanded mainly its area with insignificant reduc
ions in unit costs. Sinee it makes up for almost two-thirds of feed 
nput requirements, it is imperative to reduce this cost by mean s of 
i) yield increases and/or (ii) a cheaper substitute, Dry CaSSava has 

good potential to meet the latter requisite (Gomez et al, otros ) . 

. - Projected Demand for Cassava.- The notorious slow down of Colom
,ian food production, plus the fact that i ts agricnl ture is locked in 

high-cost scherne and that target crops selected to actívate agricul
ural production have not responded adequately to the compens~tory ef
orts implementad, indicates that the actual food deficits are likely 
o worsen into the near future, unleE,s import.ant changes are incor
orated in the food and fiber system. 
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1.- Basic Assumptions. Using the modal estimated from time series 
data, we can project cassava consumption needs into the future. From 
the basie model: 

Per Capita cosumption = Function (Prices, Income, Urbanization) 
one can assume changes in the independent variables, and calculate the 
new levels implieit in the dependent variable. We have assumed for 
Colombia a rather conservative scenario in which per capita real in
come grows at an annual rate of 1.0% in 1985-2000, population grows at 
1.5% per year and the real priee of cassava and the one for poultry 
meat decrease both at -1.0% per year while other retail priaes remain 
constant in real terms. 

2.- Fresh Cassava.- Prospects for earbohydrate production are not 
bright should the trends observed in the eighties continue. Only 
potato output has shown sorne growth in these years. Rice productivity 
and supply have been stagnant for the past 6 years, and its real price 
has increased; wheat imports have been growing fast while its produe
tion remains stagnant. This trends imply an improvement in demand for 

-cassava in the mid-term range. 

If we assume that current marketing and production practices prevail, 
caaaava production will not be able to meet the expected increases in 
demand, and further increases in cassava's real retail priee would 
resulto However, there is reason to believe that the new atorage tech
nology for fresh cassava will have a favorable impact both in demand 
and in quantities traded, especially in the urban markets. 

Important price fluctuations at the farm level can be observed 
throughout the country: $8 to $10/kg in the Atlantic Coast, $12 to 
$15/kg. in Santander (Eastern region), $18 to $25/kg. in the coffee 
regian (chiroza variety). Theae differences are magnified at the con
sumer level: $20/kg. in Barranquilla (Atlantie region), $25/kg. in 
Bucaramanga (Santander, Eastern region), and $100/kg. in Bogota. 

Adding to this the fact that wholesale priaea of agricult.ural goods 
have been growing faster than producer prieea in Colombia, it ia quite 
clear that a technology expressely directed at )owering marketing 
costs, like the atorage of fresh caasava in plastic baga, ean bring 
important benefits to both produeers and consumera nationwide. 

It has been calculated that caasava from the Atlantic region can be 
aold in Bogota at about $40jkg. with thia technology. Corabaatoa (the 
Central wholesale market) presently buya at $60 to $70jkg., i.e., 50% 
higher than what would be possible wi th the adoption of t.he new 
proposed sto rase technology. A reduction of thia magni t,ude in the 
price of cassava implies a 44%. inorease in per capi ta oonsumption 
(elasticity times price decrease or -0.88x-50%). For the case of 
Bogota, an increase of volumes traded of 29% and a reduction in waste 
of about 15% (from 30% today to 15% expected) are calculated. 

The most relevant point he re is that consumers will pay less while 
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produeers will reeeive more (Janssen and' Wheatley) by meana oi a sig
nificant reduction in waste and marketing costa, as well as the emer
genee of stronger markets. These results are the consequence of lower
ing of geographic barriers to entry due to lower perishability and 
therefore, of increasing access from further production points. 
Finally, combined demand and supply effects are achieved, re.sul ting 
in motivation for adoption of better production and marketing 
technologies. 

Therefore, the assumption of a reduction in the retail price of cas
saYa rests initially on the implementation ofthe new storage 
technology. In such a case the rate of reduction in price could be 
much higher than the one propesed for this exercise. An additional as
sumption for projections is that with this technolegy, cornmercializa
tion losses oi cassava will be reduced irom an estimated present level 
of 25% to 15% in the fresh market. If there is a parallel development 
of the drying industry, losses will by reduced to 5% sinee an addi
tional 10% which is cassava not sultable for the fresh market due to 
quality problems (small size, or broken), and that is eurrently left 
on the field, could be utilizad by this industry. Therefore, the final 
effeet on additional produetion reguirements will be 20% less due to a 
better usage of the crop. 

Taking the initial level of per capita eonsumption implied by MAG 
series (44.5 kgs.) consumption by the year 2,000 will be 41.5 kgs. due 
to the negative impact that urbanization has on cassava consumption. 
Total consumption will .go from 1,683 tons to 1,731 tons. Additional 
land of 7,153 thousand heetares will be required and 1,717 new jobs 
will be generated each year (table 21). 

3.- Dry Cassava.- The major requirements to the development of a this 
type of industry are present now. It is likely that if some compen
satory measures are directed to this activity (similar to the ones ap
plied to grains, for example), the industry will flourish quickly. We 
have establíshed that dried cassava is: 
i) Profitable at the farm level under the present. priee and cost 
strueture oi the country. If the policy bias 15 arnmeliorated, the con
ditions will be even mere favorable. 
ii) Proiitable at the feed plant level: dry cassava enters in the 
least-cost feed formulations at around 90% of the price of sorghum 
(the main substitute). 
lii) It ls attraetive to the end user, sinee feed quality remains vir
tually unchanged. 

To estímate feed needs by the year 2,000, both poul t.ry and pork 
production are projected, using time series data. For poultry, it 15 
further assumed that the same ratio of meat to egg production is main
tained into the future. There also be a 10% share for other uses 
(dairy, mainly). This is reasonable in view of past trends. Demand es
timates for poultry consumption indicate that it is quit.e responsive 
to price and income changes (elasticities of -0.46 and 0.88, 
respectively, see tabla 22). Also, the decreasing price of poultry has 
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had a negative impact on beef consumption (cross price Qlasticity oÍ 
0.66). 

Dnder the same assumptions about poultry price,income and population 
rates of growth in 1,984-2,000, par capita poultry consumption will go 
from 5.0 to 6.9 kgs. and pork consumption will increase from 5.3 kgs. 
to 5.9 kgs. These are the two main usars of feed. 

In terros of faed requirements, total needs will go grom 1,579 thousnad 
tons. in 1,984 to 2,786 thousand tons. in 2,000, mostly due to poultry 
feed increases. Sorghum (and yellow corn) needs will be 1,-811 thousand 
tons. 

Sorghum production will keep a strong annual growth of 4.0% per year. 
Even so, imports will go from 42 thousand tons in 1,984 to 633 
thousand ton s in 2,000. With a 10% use of dry cassava (279 thousand 
tons) in the faed formulations, imports will be lower at 354, thousand 
tons, a savings of US$28 million. 

An additional 523 thousand tons of fresh caSS8va will be required, 
which amount to about 52,338 has. (at 10 tons/ha.) and 16,043 new an
nual jobs will be generated. 

Grop losses will be substantially redueed also. Given the previous as
sumption that there will be a reduetion of 10% in fresh cassava 
marketed and ather 10% of the root that is presently unaeceptable for 
fresh consumption and will serve as input for drying, we have an an
nual reduetion in crop losses of U5$57 millian. 

In summary, if both markets are added up (fresh and dry), 
requirements of eassava will be 595 thousand tons, 59,490 has. 
cultivated and 17,760 additional workers will be employed. 

IV.- Goncluding Comments. 

annual 
will be 

Colombia is heavily dependent in i ts agrienl tural sector as t.he majar 
souree of growth, employment and foreign exehange. Sustained growth 
was possible in the sixties and specíally in the seventies, until 
1,978 when the country was affected by the regional recession. From 
that year there has been a reduction in area harvested of 500,000 has. 
International reserves went ,from U8$5 billion in 1,978 to U8$2 billion 
in 1,984 to rebound at US$3 billion in 1,986. Agrienl tural GDP 
decreased in per capita terms in 1,978-85. 

Unemployment has worsened, malnutrition i5 
tion has not responded adequately to 
restraints cantributed to keep food import 

increasing and food 
the growing needs. 
at stab1e leve]s. 

produc
Import 

The country is loeked to a high cost strueture resulting from the 
predominance oí coffee and the adverse effects of the i11ega1 crops in 
the sector. Overvaluation of the Peso was drastically reduced in 1,985 
when a 50% rate oí continous devaluation was implement,ed, but most 
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crops are still not competitive by international standards. 

Compensatory policies have heen in effect to reduce the adverse , .. 
fects of macroeconomic and trade policies on the sector. They r.a'.-3 
taken the form of price and credit policies. Commercial agriculture 
has heen the target; importables like grains, oilseeds. wheat and 
milk; and exportables like rice and sesame. Rice, however, has had 
trade restrictions that amount to negative protection. 

These policies ha ve ignored a vast agricultural sector, which has heen 
relatively discriminated against by other sectors of the economy and 
by the chosen products within the sector. Special emphasis has to be 
placed on nontradeables. like cassava which has been unable to compite 
for resourees with other more favored crops. 

Cassava consumption has been adversely affected by the rapid urbaniza
tion of the country. It means higher price tor the consumer as well as 
market access restrictions. In 1970-84 its consumption was the one 
that deereased the most amang the group of carbohydrates. Yields are 
still low (g tons/ha. is the national average). The crop is still fun
damental for small producers. tor poor consumers, and those living in 
the rural areas. Own-consumption represents a significant sbare (40.3% 
at national level). 

Jncome elasticity is quite bigh at low in come levels (close to 1. 5). 
Price respond has a150 be important: elasticities of -0.88 from crOBS 
sectional data (long terro elasticity) and -0.43 from time series 
(shorter-terro elasticity) were estimated. There has be en substitution 
away from rice in the period analyzed (1,970-1,984). 

In the meat sector, there has been a strong growth of the poultry and 
egg industry at the expense of beef consumption. Relative price of 
chicken has decreased considerably with respect to the ones of pork 
and beef. Income elasticity and price elasticities for poultry were 
found to be signifícant and important in determinig the rapid growth 
of i te consumption. This growth brought. hígh demand pressures to the 
feed industry and therefore te eornmercial feed inputs like serghum and 
oilseed cakes. These crops have been unable to meet the challenge, 
constituting a bottleneck for a more rapid develoment of the industry, 
in the face 01 the import restraint policies enforcad. 

There is a high and growing demand for fresh caBsava but unIeBs 
marketing constraints are redueed (by implementing t.he new storage 
t~chnology developed by ITRC-CIAT) real retail prices will keep 
rising, marketing margins will remain high and market acceBS will be 
quite restricted. Consequently, there will be little or no incentives 
to adopt technologies more demanding of input usage. It is imperative 
to make improvements in the commercialization of cassava to meet the 
growing needs of the population. 

Dry cassava production 15 just starting in cc,mmercial scales and it is 
proving that is quite profitable to the farmers involved as well as to 
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feed manufactures and end users. In terms of Domestic Resouroe Cost, 
it is more effeotive than growing sorghum. Therefore, dry cassava has 
an important role to play in filling the gap 1eft by sorghum produc
tion in filling the needs of one of the modt dynamio industries in the 
country, namely the feed industry. 

Given its ability to grow on marginal lands, its intensive use -oi 
labor and its vastely unexploited yield potential, cassava appears as 
a strong candidate to contribute in a more relevant manner to supply 
the important calorie and protein deficits of the Co1ombíen 
population, to genarate amployment and increase incoma levels among 
small farmers and to save foraign exchange by substituting for im
portad foods. 

18 



Table l. Colombia, Gross Domestic Product - Total and 
Agricultura in Constant Prices 1970 Pasos 
(Millions) 

Total Agriculture Percent 
GDP GDP Agric 

1960 71,902 24,305 33.8% 
1965 90,351 27,834 30.8% 
1970 119,797 34,245 28.6% 
1975 163,399 44,066 27.0% 
1976 170,227 44,905 26.4% 
1977 178,326 46,097 25.8% 
1978 194,818 50,575 26.0% 
1979 203.664 52,618 25.8% 
1980 211,930 53,954 25.5% 
1981 217,228 55,580 25.6% 
1982 219.183 54,622 24.97-
1983 221.375 55,606 25.17-
1984 228,45<1 56,940 24.9% 
1985 234,956 58,591 24.9% 

GDP Agríe. 
1960-67 4.6% 2.9% 
1967-78 6.0% 4.5% 
1978-85 2.4% 1.8% 
1981-85 2.0% 1.5% 

Source: IDB Econoroic and Social Progresa in Lstin Americs 
Severa! lssues. 



Total (Millions 1984 doUm:s) Per Capita (1984 doil=s) 

Country 1960 1970 1980 1983 1984 * * 1985 1960 1970 1980 1985 

Argentina 35,236.5 52,874.0 67,144.3 61,543.9 63,023.8 60,250.8 1,710 2,227 2,387 1,971 
BoI_ n.a. n.a. 1,667.5 1,726.3 1,778.3 1,840.5 n~a. n.a. 7,444 7,275 
Barbados 379.5 692.9 816.1 758.4 775.0 793.7 1,650 2,911 3,103 2,865 
Bolivia 2,611.9 4,245.9 6,594.9 5,692.0 5,518.2 5,402.6 793 989 1,178 840 
Brazil 59,345.8 100,712.5 228,798.6 220,137.4 230,043.5 249,137.2 821 1,086 1,923 1,852 
Otile 11,572.9 17,510.7 22,480.6 20,237.4 21,520.6 21,947.3 1,524 1,870 2,025 1,817 
ColaWia 10,466.2 17,431.9 29,805.6 31,069.2 32,063.5 32,961.3 673 834 1.195 1,243 
Costa Rica 1,373.3 2.445.6 4.233.3 3,946.0 4,240.8 4,309.5 1,040 1,417 1,910 1,708 
Daninican Republic 2,213.6 3,631.9 7,099.7 7,808.0 7,837.1 7,665.0 643 847 1,280 1,225 
Ecuador 2,774.0 4,461.8 10,469.5 10,675.7 11,108.4 12,462.1 626 149 1,300 1,222 
El Salvador 1,750.2 3,029.9 4,163.7 3,633.4 3,687.2 3,746.2 658 856 923 771 
Guate!M.la 3,474.2 5,936.1 10,287.4 9,733.8 9,795.3 9,685.7 886 1,140 1,488 1,216 
Gu.yana 416.5 583.1 689.3 566.7 588.0 593.9 690 814 876 720 
Haiti 1,047.5 1,134.9 1,801.6 1,691.8 1,727.8 1,757.5 293 268 359 320 
Honduras 1,158.4 1,885.2 3,001.4 2,968.0 3,050.9 3,142.4 583 696 810 719 
Jamaica 2,506.7 4,222.6 3,868.9 4,097.8 4,081.4 3,918.1 1,490 2,259 1,814 1,701 
~o 44,116.4 86,895.0 164,658.3 167,459.1 173,614.9 178,288.9 1,190 1,698 2,402 2,248 
Nicaragua 1,307.0 2,548.3 2,638.7 2,880.1 2,839.4 2,764.2 870 1,294 954 845 
PaMIM. 1,162.8 2,496.7 4,268.3 4,708.1 4,687.6 4,841.4 953 1,617 2,183 2,218 
Paraguay n .. a. 2,528.2 5,861.6 6,120.5 6,308.7 6,559.1 n.a .. 1.104 1,850 1,777 
Peru 9, ll7.3 15,203.6 21,351.1 19.540.5 20,465.4 20.772.4 878 1,134 1,232 1,055 
Sudnarre naa .. n.a. 1,125.3 1,104.2 1,102.7 1,046.2 n.a. n"a. .. 2,900 2,642 
Trinidad and Tobago 1,436.3 2,165.9 3,462.1 3,578.5 3.342.4 3,359.1 1,706 2,268 3,165 2,837 
Uruguay 4,827.6 5.629.1 7,577.7 6,649.4 6,429.1 6,472.7 1,902 2,080 2,651 2,208 
Venezuela 16,936.2 30,492.8 45,682.6 43,279.7 42,69;3.8 42,527.6 2,127 2,735 3,041 2,451 

l.atín Atrerlca 215,230.8 368,758.6 659,~48.1 641,611.9 662,323.8 685,245.4 1,040 1,380 1,933 1,782 

* Prelirn:inary est:imlte. 
n. a. No!: avai.Ulb le. 

Source: IDlI, Ecooanic and Social Progre.ss ín Latín Atrerlca, 1986. 



Tabla 21.. Statistic.al ProfUe It 

p.".w.tlm, Total 19&\ (69.9 % utbonl ••••••••••••• 2li.52li.roo 
~ gnMh ra'" 197().85 ... .......... ..... .... l •• 
B'rth nte (l981)................................ 28.9 
lbrtaU", por 100 lrivIbitJ<nts (1982)......... ..... 5.8 
lnfant m::rttality per 100 1m hlrths (1981)~' •• H 60.9 
Uf •• "".,:t,,,"'Y .t bit'" (1981) .................. 62.1 
Percen~ oí 11t~ (1981) •• H................. 6l,() 

labor f~ by sector (1900) 
},grltillt:ute .................................... . 
Manuf""turlng ................................. .. 
CQ'Wftl-'ree &: F.:I.nante ••••• ~ •••••••••••••••••••••••• 
Setv1ces ••••••••••••••• ~ ................... u •••• 

Othern ......................................... . 

Real Pnxluetioo 
Total c;np (~prieea) " ................. . 
Asrl<ultuml __ ....................... .. 
Mlning sectoT ............................. .. 
Haralfacturing sector .......... " ............ . 
~roction seetor ...................... H' 

PdJllc Sector 
Currerlt ~ ........................... . 
Cu:rYt!nt e:xpenditures •••••••••••••••••••••••• 

Qrrrent M'l'ingo; ......................... . 
Capital ex:penditures •• ~ ••••••••••••• ~ ...... . 

Defic1t or surplus •••••••• ~ ............ .. 
~tic f:lnanc:lt\g .u ....... ~ •• ~.~ ......... . 

lin!:y. prlees and 8f\]nrU!s 
~tic credit ....... ~ .................... . 

Public sector ........ ~ .................. u 

Prlvnte :SeCtor .............. H ••••••••••• 

Itney """1'1, (lfl) .......................... . 
ec.n.<;mer prlee.o; (ern.nl ttVernge) •••••••••••• 
Real. ...................................... .. 

F.xd~ '("ate 
Offid.a:l t'8te (ooti<:m1 CUlTenc}' units/dollir} 
Real effective iEt'tC~ ntte 
(~ 1900 • 100) ....................... . 

Tf!rln.'IIi of trade 
(InIex 1900 - 100) ...................... . 

~of~tf:-
Q.rrrent ACCQ\.I!'lt: bal..nnce ••••••••••••••••••••• 
~rchrmdtse bal8flC:e ...................... . 
Merdl,1ndise expotts (FOB) •••••••••••••••• 
MerchaOOise lo-ports (fllB) ............... . 

Net Setvices ........ H~ .................. . 
'I'ransfet'll ................................. . 

C.;pltal 3Ccount (net) ••••••••••••••• u ••• , •• 

(hangé in net ~ (- .. 1ncrease) oo, .... 

Total e:l<U!rr-.al debt 
nL~debt ............................. . 
Debt set"Y':l..ce actu!lJly paid •• ~ .............. . 

lnterest ~/wq:ort of 
,.- rmd NFS ........................... . 

1981 

2.3 
3.2 
5.4 

-2.6 
7.1 

19.6 
17.6 
2.0 
7.9 

-5.9 
3.1 

51.0 
-S.3 
)).6 
2\.2 
27.5 
2.0 

54.49 

92.8 

n.5 

-1.894.0 
-1.572.0 
3,158.0 
4,7~.O 

-631.0 
242.0 

4,()!i().O 
-242.0 

21.3 

(""""""'sea) 
34.3 
17 .7 
IS.9 
19.4 
12.7 

19B2 

0.9 
-1.9 
l.8 

-1.4 
4.0 

1963 1984 

(OnM:h tates) 
1.0 3.2 
1.8 2.4 

13.2 14.3 
OS 6.7 
5.1 4.7 

(Pe=- of mP) 
19.6 19.5 20.5 
17.9 17.4 11.9 
1.7 2.1 2.6 
8.2 9.7 10.1 

-6.5 -7.6 -7.5 
'.1 S •• 5.0 

(Gmwth mtes) 
123.3 66.2 82.9 
299.' m.' 236.3 
22.1 42.1 27.3 
25.' 25.6 ¡l.2 
¡4.S 19.8 16.1 
5.0 6.1 6.0 

{A;rIooal Average) 
64,(J9 78.85 100.82 

87.7 88.3 %.7 

00.3 90.4 93.6 

(}Ulllons of rollara) 

.. 
1985 

2.8 
2.9 

20.6 
2.5 
3.7 

20.3 
17.5 
5.8 

10.0 
-3.7 
0.2 

18.0 
9.1 

26.6 
27.5 
24.0 
-3.0 

144.68 

tl5.1 

92.1 

-2,729.0 -'l.741.0 -2,246.0 -l,67D.O 
-2,114.0 -1,494.0 -566.0 -356.0 

2.933.0 2,97t.l.O 3,414.0 3.671.0 
5.0'+7.0 4,464.0 3,900.0 4.027.0 
2.245.0 -1,673.0 -1,887.0 -1.778.0 

169.0 164.0 205.0 464.0 
2.231.0 1,436.0 837.0 1.990.0 

701.0 1~i2.3.0 1,261.0 -284.0 

(Hl.l1 tCll'tS af &llars) 
9.555.0 10.514.0 lJ.661.0 11,867.-0 
1.418.0 1.513.0 1.6414.0 1.682.0 

(Percentagea) 
27.2 26.3 21.1 2,5,4 

* \oh1re necessa:ry. the itesre of infmmtioo presented in this t.a~le a:re deUned :in the llst 
oí SOJT'Cf!S. 

"'* Pre1i.ntimry es:t:intlte. 
n..a. Not trVail.ahle. i L 198< Source: lOs Economic and Social Progress n .1\. t v. 



Tabla 3. Index of pricas for maln inputs and implicit prlcas for agricultura, 
Colombia. 

Years Wages Machinery Diesel Fertili~er Seeds Insecticides Prices 

1970 100 100 100 100 100 100 100 

1975 278 312 201 484 240 270 235 

1978 651 477 660 669 418 395 442 

1979 789 648 898 732 489 444 512 

1980 1,079 616 1,130 943 585 566 599 

1981 1,341 1,103 1,528 1,305 702 747 728 

1982 1,654 1.164 1,662 1,364 770 813 908 

Annual Rates of Chan~e 
1973-81 1977- 1 

Prices Received by Farmars (Grops) 20.0% 15.2% 

Prices Received by Farmers (Livestock) 18.8% 20.2% 

Fertilizer Pricers 30.7% 24.1% 

Pesticides Frices n~a. 21.3% 

Seed Priees n.a. 24.8% 

SOUTee: FAO Produetion Yearbook, 1983, p.312 



TabIe 4. Gross Value oí Production by Subsector. 1970-83 
(Col$ milllon) 

Crops 11vestock 

Beef 
Year Non-Coffee Coffee Subtotal and Mi1k Other Subtotal Total 

1970 18,082 5,348 23,430 11,313 2,578 13,891 37,321 
(0.485) (0.143) (0.628) (0.303) (0.069) 

1971 20,072 4,745 24,817 13,727 3,133 16,860 41,677 
(0.482) (0.114) (0.596) (0.329) (0.075) (0.404) 

1972 24,775 6,286 31,061 17,176 3.671 20,847 51,908 
(0.477) (0.121) (0.598) (0.331) (0.071) (0.402) 

1973 30,720 8,090 38,810 23,632 . 5,196 ..28,828 67,638 
(0.454) (0.120) (0.574) (0.349) (0.077) (0.426) 

1974 43,598 9,656 53,254 32,110 6,981 39,091 92,345 
(0.472) (O .105) (Ó.577) .. (0.347) (0.016) (0.423) 

1975 53,932 12,123 66;055 38,324 9,612 47,936 113,991 
(0.473) (0.106) (0.579) (0.336) (0.085) (0.421) 

1976 65,181 20,752 85,933 47,481 12,037 59,518 145,451 
(0.448) (O .143) (0.591) (0.326) (0.083) (0.409) 

1977 86,214 37,681 123,895 60,705 13 ,074 73,779 197,674 
. (O .425) (0.186) (0.611) (0.300) (0.089) (0,389) 

1978 96,693 43,045 139,738 76,755 . 22,685 99,440 239,178 
(0.404) (0.180) (0.584) (0.321) (0.095) (0.416) 

1979 120,141 49,997 170,138 96,496 28,207 124,703 294,841 
(0.401) (O .170) (0.577) (0.327) (0.096) (0.423) 

1980 152,080 57,716 209,796 117,072 34,543 151,615 361,411 
(0.420) (0.160) (0.580) (0.324) (0.096) (0.420) 

1981 189,107 69,938 259,045 149,618 44,057 193,675 452,720 
(0.418) (0.154) (0.572) (0.330) (0.098) (0.428) 

1982 2/7,967 77,801 305,768 187,272 ·61,671 248,9L,3 554,711 
(0.411) (0.140) (0.551) (0.338) (0.111) (0.449) 

1983 (p) 265,426 101,841 367,267 225,177 74,380 299,557 666,824 
(0.398) (0.154) (0.551) (0.338) (0.111) (0.4119 

Sources: DAME, Cuentas Nacionales de Colombia; and Departamento Nacional de Planeacion 
Unidad de Estudios Agrarios~ Division de Comercializacion, Estadisticas, 
documento de trabajo, 5 jui10 de 1984. 



Table 5. Area Ilarvested by Groups of Principal Crops. al 1950-84 
(thou.'OlIld heetares) 

Cottoo Beans 
Oil and Calle and Tree 

Year Grains <:rops Coffee Tobacco Crops Tubers Crops Total 

1950 973.9 14.0 656.0 55.6 158.0 329.4 191.4 2378.3 
1951 1134.2 14.0 660.0 59.7 168.0 378.5 194.7 2414.4 
1952 1233.0 17 .0 675.0 75.2 170.0 392.5 196.0 2758.7 
1953 1090.0 17 .0 831.0 85.1 166.5 373.5 197.4 2761.4 
1954 1103.0 18.2 872.5 101.3 175.2 413.5 220.4 2904.1 
1955 1243.5 21.1 816.2 101.5 178.1 395.7 234.0 2990.1 
1956 1238.2 23.9 725.5 89.4 1SO.3 396.7 239.2 2893.0 
1957 1040.0 22.0 790.4 85.1 177.6 402.2 247.5 2764.8 
1958 1092.7 48.0 832.5 99.5 182.5 366.0 248.6 2869.8 
1959 1153.0 41.0 858.7 153.5 181.8 349.5 259.9 2997.4 

1960 1176.0 42.3 892.5 166.2 196.0 320.0 267.1 3060.1 
1961 1159.1 48.7 831.5 165.8 199.2 302.5 271.4 2978.2 
1962 1178.8 58.4 824.1 196.1 199.0 368.4 272.2 3097.0 
1963 1lI9.2 74.5 810.0 164.2 207.6 356.4 282.6 3014.5 
1964 1256.1 95.8 813.1 171.7 210.4 338.8 291.8 3177.7 
1965 1439.8 117.7 812.0 159.7 - 209.0 354.9 265.9 . 3359.0 
1966 1390.8 127.6 811.4 191.9 214.6 343.4 321.0 3400.7 
1967 1249.7 110.2 810.6 195.5 223.7 363.4 325.0 3279.1 
1968 1249.3 110.4 816.3 219.7 229.5 379.1 326.0 3330.3 
1969 1112.5 129.9 816.0 260.0 235.8 381.8 325.8 3261.8 

1970 1068.8 106.7 835.0 289.3 247.0 404.0 415.8 3366.6 
1971 1102.9 115.9 836.0 242.0 247.0 405.9 423.0 3372.7 
1972 1090.9 112.2 840.0 268.6 260.9 425.4 427.4 3425.4 
1973 1115.6 107.5 1055.5 277.0 272.6 435.4 432.5 3695.9 
1974 1180.0 104.7 1055.3 283.9 272.0 432.8 438.4 3767.1 
1975 1184.9 145.1 1055.3 314.8 249.2 487.4 447.7 3884.4 
1976 1237.5 89.7 1183.5 315.3 254.5 449.3 455.0 3984.8 
1977 1174.5 97.8 1183.5 410.5 255.4 455.5 489.1 4066.3 
1978 1399.9 11&.0 1183.5 357.6 284.4 465.0 532.9 4341.3 
1979 1383.5 122.3 1183.5 217.1 285.7 484.9 546.5 4223.5 

1980 1336.5 126.9 1183.5 245.4 292.2 465.1 570.4 4220.0 
1981 1361.0 88.5 1009.0 251.2 279.1 484.8 575.4 4048.0 
1982 1453.4 93.3 1009.0 130.1 264.9 448.3 500.2 3899.2 
1983 1314.6 103.9 1009.0 106.5 271.5 452.4 524.2 3782.1 
1984 1255.0 97.2 1009.0 168.1 279.6 453.3 531.0 3793.2 

Growth rotes (%): 

1950-84 0.7 5.9 1.3 3.3 1.7 1.0 3.0 1.4 
1960-84 0.3 3.5 0.5 0.0 1.5 1.5 2.9 0.9 
197Q-84 1.2 -0.7 1.4 -3.8 0.9 0.8 1.8 0.9 

1950-60 1.9 11.7 3.1 11.6 2.2 -0.3 3.4 2.6 
1960-70 -1.0 9.7 -0.7 5.7 2.3 2.4 4.5 1.0 
1970-80 2.3 1.7 3.5 -1.6 1.7 1.4 3.2 2.3 
1980-84 -1.6 -6.4 -3.9 -9.0 -1.1 ...0.6 -LB -2.6 

al Definitions: Grains - corno rice, sorghum, barley, wheat 
Oil Crops - sesarre. soybeans, oil pa1m 
Cane ~ - sugar can. - panela cane 
Beans Tubers - beans, potatoes. cassava 
Trae crops - plBntain, eY.pOrt bananas, domestic 
bananas. cacao. 

Srurce:- OOP-UFA. 



Table 6. Measures of the lnternal Tarms of Trada for Agriculture, 1970-83 

Ratio of Seetor.al Ratio of Agriculturnl Produeer 
Frü:e ta: Value Added Deflacors Wholesale Frice Ratio: 

(agricultura to Agricultura ta Consumer Wholesale Index 
Year non-agriculture) A11 Consumer Goods Price Index for Consumer Goods 

1970 0.966 0.885 0.846 1.056 
1971 0.955 0.872 0.856 1.018 
1972 0.991 0.863 0.879 0.994 
1973 1.051 0.925 0.939 1.036 
.1974 1.067 0.983 0.938 1.009 
1975 1.000 1.000 1.000 1.000 
1976 1.006 1.021 1.046 1.035 
1977 1.099 1.022 1.103 1.039 
1978 0.978 1.055 0.905 0.855 
1979 0.896 1.033 0.886 0.802 
1980 0.806 0.975 0.871 0.765 
1981 0.788 0.933 0.841 0.731 
1982 0.786 0.952 0.850 0.693 
1983 0.175 0.954 0.868 0.684 

Rates of ehange (%) 

1970-75 0.69 2.47 3.40 -1.08 
1975-80 -4.22 -0.51 -2.72 -5.22 
1980-83 -1.30 -0.72 -O.ll -2.21 

Source: World Bank. Rural Financia! Markets Sector Study. 



Table 7, Nominal Rates of Protection by Crop. 1970-83. 

1970-74 1975-79 1980-83 1983 

Importables 

\/heat 122.2 138.5 154.2 158.9 

Sorghum 115.6 133.5 172.0 161.0 

Corn 123.6 151.8 206.2 184.4 

Soybeans 88.1 100.8 140.6 146.2 
~ 

llarley 148.7 142.9 171.9 200.3 

n. Exportables 

Coffee 47.0 46.2 44.6 48.6 

Tobacco 49.7 53.4 60.8 52.1 

Cacao 83.0 54.4 60.S 79.4 

Exp. bananas 37.4 34.0 33.4 32.3 

Sugar 61.4 8J.l 111.5 156.7 

Cotton 59.1 73.2 87.0 85.9 

Rice n~a. 104.6 129.7 150.7 

O\), ce: DNP-UEA-DC. Estad1stic8.s - Dividan de Camercializacion, Bogota, 
5 junio 1984. 



Table 8. Colombia. Rural Financial Markets Sector Study. tsral Rural and Agricultural New 
Loans aud Outstanding Portfolia at Constant Prices _. , 1974-83. 
(Col$ million 1975) 

New Loans Outstanding Portfolio 

Total bl Rural - Agricultural 
Year l..oans Index T .... oans Index toana 

1974 51,392 120.2 17,971 120.1 12,148 
1975 42,757 100.0 14,965 100.0 11,672 
1976 88,937 208.0 22,673 151.5 17 ,069 
1977 113,994 266.6 24,623 164.5 19,936 
1978 131,747 308.1 27,262 182.2 21,155 
1979 133,614 312.5 27,349 182.8 22,048 
1980 192,053 449.2 27,009 180.5 22,167 
1981 134,213 313.9 22,693 151. 6 17,457 
1982 126,282 295.4 24,872 166.2 18,684 
1983 128,883 301.4 25,707. 171. 8 20,375 

Annual Grawth Rates 

1974-78 26.5% 11.0% 15.0% 
1978-83 -0.3% -1.0% -0.8% 
1974-83 10.8% 4.0: 5.9% 

al All figures deflated by GDP defletor (see Table 1.2). 
~I Includes agriculture, marketing and agro-industries. 

Source: World Bank. 

Total bl Rural -
Index Portfolio lndex Portfolio Index 

104.1 70,623 93.7 20,548 104.0 
100.0 75,345 100.0 19,756 100.0 
146.2 89,725 119.1 19,745 99.9 
170.8 98,136 130.3 23,509 ll9.0 
181.3 111,277 147.7 23,580 119.4 
188.9 103,762 137.7 22,197 112.4 
189.9 123,963 164.5 23,749· 120.2 
149.6 141,371 187.6 23,860 120.8 
160.1 141,121 187.3 25,080 127.0 
174.6 159,404 211.6 26,166 132.5 

12.0% 3.5% 
7.4% 2.1% 
9.5% 2.7% 

Agricultural 
Portfal1a Index 

16,778 100.9 
16,629 100.0 
17,129 103.0 
21,048 126.6 
20,184 121.4 
19,313 116.1 
21,163 127.3 
21,015 126.4 
21,860 131.5 
23,143 139.2 

4.12: 
2.8% 
3.6% 



Table 9. Evolution of the real rates of interest for the FFAP 
and the Caja Agraria, Colombia. 

Caja Agraria 

Years FFAP Small Medium Large 

1979 -4.8 -8.4 -4.2 -2.1 

:980 -0.5 -6.2 -2.0 0.1 

1981 -0.9 -4.3 1.0 8.0 

1982 1.1 -2.6 2.9 10.3 

1983 7.5 3.5 9.4 17.2 

1984 6.0 2. O 7.9 15.6 

Source: Alvaro Balcazar, Observaciones sobre el manejo de las 
tasas de interes y la distribucion del credito 
agropecuario. 



Tabie 10. Cumulatlve Agricultural Credit in Relation to Areas Harvested ano 
Production, by Crop, 1974-83 

(1) 'EJ (2) ~I (3) ~I 
Credit Area Value of Ratios 

Crops Extended Harvested Production 

Col$ mil1ion ('000 ha) CoU million (1)/(2) (1)/(3) 

Rice 54,374.5 3,944.1 162,662.9 13.8 0.33 
Potatoes 16,817.7 1,372.3 137,196.7 12.3 0.12 
Corn 17,226.8 6,069.1 92,241.2 2.8 0.19 
Plantain 6,176.4 3,773.1 116,919.6 1.6 0.05 
Panela cane 6,883.7 1,858.6 123,404.2 3.7 0.06 
Cassava & yams 7,394.3 2,142.7 115,000.0 3.5 0.06 
Fruit al 2,969.3 268.6 n.a. 11.1 n.a6 
Sugar cane 4,106.4 943.7 74,609.9 4.4 0.06 
Sorghum 19,490.5 2,094.6 44,905.9 9.3 0.43 
Soya 5,416.2 615.3 21,829.8 8.8 0.25 
Sesame 924.2 251.3 2,724.9 3.7 0.34 
Cacao 1,250.6 640.0 28,550.8 2.0 0.04 
Oil palm 2,359.8 223.9 23,080.5 10.5 0.10 
Wheat 1,217.3 375.3 6,330.8 3.2 0.19 
Cotton 21,411.6 2,330.2 77,182.2 9.2 0.28 
Coffee 63,202.5 12,064.1 436,708.9 5.2 0.14 
Sisal 204.9 272.4 n.a. 0.8 naa. 
Tobacco 1,714.1 302.2 16,034.8 5.7 0.11 

Total 233,140.8 39,541.5 1,364,383.1 .9 0.17 

Average: 
Short-cycle 

Crol'S E.I 16,030.34 2,132.77 68,134.30 7.52 0.24 
Perennials 9,874.19 2,260.73 117,044.10 4.37 0.08 
Overall 12,952.27 2,196.75 90,958.87 6.20 0.14 

!.I Annual yields far fruit are the total production OVe!" a11 species divided by 
the total area harvested in al1 sl'ecies. 

bl Cumulative values over 1974-83, inclusive. 
~/ Rice, potatoes, corn, cassava & yams t sorghum, soya~ sesame, wheat, and 

cotton. 

SouTee: World Bank, Rural Financial Markets Sector Study. 



Table 11. Percent contribution of calad es fer the different foad items in rural and urban are as by groul's 
of income. Colombia. 1981. 

Area Urbana Area Rural 

Quindl Quintil 

Type of foad I TI III IV V 1 II II IV V 

Meats 3.55 4.91 5.77 6.10 6.98 3.13 4.22 5.05 4.98 4.94 5.35 
Beef 3.15 4.49 5.15 5.16 5.34 2:76 3.58 4.36 4.08 4.24 4.50 
Pork 0.07 0.11 0.20 0.39 0.67 0.08 0.16 0.24 0.29 0.20 0.30 
Poultry 0.08 0.11 0.21 0.32 0.59 0.03 0.16 0.18 0.23 0.18 0.27 
Fish 0.25 0.21 0.21 0.23 0.39 0.26 0.32 0.26 0.39 0.32 0.28 

Dai ry and Eggs 4.78 6.15 7.22 8.04 9.17 4.91 6.15 6.59 5.97 7.57 7.09 
Dafry 3.99 4.96 5.98 6.69 7.63 4.23 5.30 5.75 5.05 6.61 5.95 
Eggs 0.79 1.19 1. 24 1.34 1.54 0.68 0.84 0.84 0.92 0.96 1.14 

Cereals 34.62 31.12 29.79 29.38 27.95 30.39 29.37 27.79 27.50 28.16 29.43 
Rice 18.78 16.69 15.21 14.29 12.78 15.53 14.25 13.36 13.61 12.26 14.49 
Maize 7.48 6.17 4.80 4.63 3.66 9.58 9.48 8.41 6.78 9.62 6.27 
Wheat 7.54 7.32 8.58 9.08 9.28 4.43 4.96 5.26 6.06 6.02 7.41 
Other 0.82 0.93 1.20 1.38 2.23 0.85 0.69 0.76 1.05 0.26 1.26 

Roots and Tuber 10.47 10.20 9.35 8.27 6.64 18.35 15.88 14.27 13.19 12.18 10.91 
Cassava 2.82 2.58 2.50 2.32 1.54 9.23 8.04 7.26 5.69 6.02 4.13 
l'otatoe 7.53 7.39 6.54 5.71 4.83 8.68 7.60 6.78 7.29 5.80 6.52 
Other 0.12 0.23 0.30 0.23 0.27 0.44 0.23 0.22 0.2l 0.36 0.26 

Pulses 2.58 2.50 2.54 2.29 2.18 1.89 2.05 2.12 2.26 2.25 2.27 
Beans 2.40 2.35 2.32 2.0 1. 91 1.52 1.90 1. 93 2.04 2.14 2.04 
Other 0.18 0.16 0.21 0.20 0.27 0.37 0.15 0.19 . 0.21 0.11 0.22 

Other food items 44.00 45.12 45.34 45.93 47.08 41.34 42.33 44.19 46.10 44.90 44.95 

T O tAL 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

Source: Sanint et al. 



Table 12. Area, Production and yields of cassava in Colombia, 1984. 

Dept. or Territory 

Santander 
Antioquía 
Cordoba 
Bolivar 
Atlantico 
Cundinamarca 
Sucre 
Magdalena 
QUindio 
Caqueta 
Tolima 
Huila 
Meta 
Cesar 
Gua'j ira 
Norte de Santander 
Arauea 
Valle 
Boyaca 
Putumayo 
Caldas 
Nariño 
Cauea 
Risaralda 
Choco 

Total, 

By Regions 

Atlantic Regíon 

Eastern Regíon 

Central Region 

Pacifíc Regíon 

Terrítoríes Regíon 

Total, 

Area 

30,000 
22,100 
12,000 
15,000 
13,000 

9,000 
8,000 

10,000 
5,000 
8,000 
7,000 
6,000 
7,000 
5,500 
3,500 
5,000 
4,000 
2,600 
4,000 
5,000 
1,500 
1,300 

.1,600 
1,000 

° 
187,100 

67,000 

55,000 

42,600 

25,500 

17,000 

187,100 

Producto 

285,000 
174,590 
120,000 
120,000 
104,000 

90,000 
80,000 
80,000 
75,000 
64,000 
63,000 
60,000 
56,000 
55,000 
35,000 
35,000 
32,000 
31,200 
29,200 
25,000 
22,500 
16,000 
16,000 
15,000 

O 

1,683,490 

594,000 

495,200 

410,090 

63,200 

121,000 

1,683,490 

Yields 

9,500 
7,900 

10,000 
8,000 
8,000 

10,000 
10,000 

8,000 
15,000 

S,OOO 
9,000 

10,000 
8,000 

.10,000 
10,000 

7,000 
8,000 

12,000 
7,300 
5,000 

15,000 
12,308 
10,000 
15,000 

O 

8,998 

8,866 

9,004 

9,627 

11,491 

7,118 

8,998 

%% 

16.9% 
10.4% 

7.1% 
7.1% 
6.2% 
5.3% 
4.8% 
4.8% 
4.5% 
3.8% 
3.7% 
3.6% 
3.3% 
3.3% 
2.1% 
2.1% 
1. 9% 
1.9% 
1.7 
1.5% 
1. 3% 
1.0% 
1.0% 
0.9% 
0.0% 

Total % 

35.3% 

29.4% 

24.4% 

3~8% 

7.1% 

100.0% 

--~._-------------------- --------

Source: Anuario Estadísticas del Sector Agropecuario, Mag/OPSA 1985. 



Table 13. Colombia, Cassava, Consumed quantities, DANE/DRI Survey, 
1981. 

Kilos Pe.r Capita 

Atlantic 1 2 3 4 5 Total 

Urban 42.2 47.5 46.5 47.6 30.7 42.3 

Rural 61. 8 73.2 77 .0 81.0 82.{) 72.6 

Total 54.3 61.4 59.7 56.0 39.4 54.4 

Eastern 

Urban 15.5 24.9 23.7 29.9 20.0 23.6 

Rural 39.5 37.6 46.1 32.4 36.8 39.0 

Total 31. 9 61. 4 59.7 56.0 39.4 31.8 

Special District 2.9 4.5 6.9 7.4 9.4 7.2 

Central 

Urban 8.7 11.0 14.3 16.2 11.9 12.5 

Rural 29.7 38.3 34.6 43.2 32.2 35.4 

Total lB .0 33.0 21.4 23.5 15.4 20.5 

Pacific 

Urban 5.4 6.5 7.1 10.7 8.7 8.3 

Rural 12.4 17.1 22.2 25.5 23.9 17.3 

Total 9.9 11.9 13.7 13.8 9.7 11.6 

Total 

Urban 13.2 17 .0 19.4 21.2 14.3 17.2 

Rural 34.6 41.4 46.6 45.5 44.3 41.1 

Total 24.7 28.5 29.1 26.8 18.3 25.5 



Tab1e 13A. Cassava: Percentage of OWn-Consumption over Total 
Consumption by Income St~ata, DANE/DRI Survey, 
Colombia, 1981. 

Area Quintil Percentage 

Urban 1 16.8% 

2 14.7% 

3 14.0% 

4 11.7% 

5 9.7% 

T o t a 1 12.8% 

Rural 1 68.2% 

2 65.7% 

3 59.4% 

4 58.1% 

5 45.9% 

T o t a 1 : 62.2% 

Region Percentage 

Atlantic 28.7% 

Eastern 51.1% 

District 4.2% 

Central 54.4% 

Pacific 44.1% 

Source: OWn calculations: 



Table 14. Colombia 1960-84. Summary of annual rates of 
growth. 

Consumption per capita 

Beef 0.1% 
• 

Pork 1.4% 

poultry 4.4% 

Total production of poultry 

6 •. 7% 

Real prices 

Beef 

Pork 

Poultry 

Relative price 

BeefjPoultry 

¡tal Population 

,-ban population 

-0.4% 

0.1% 

-3.6% 

3.1% 

2.4% 

3.5% 

19. Real Per Cap. 1.9% 

Consumption per capita 

Cassava 2.7% 

Potato 3.6% 

Rice 4.1% 

Wheat 1. 6% 

Maize -2.4% 

Plantain 0.3% 

Total production of cassava 

5.1% 

Real prices 

Cassava 

Potato 

Rice 

Wheat 

Maize 

Planta in 

Relative price 

Cassava-Wheat 

Animal concen
trated 

1. 7% 

-0.3% 

-3.4% 

-3.0% 

-1.2% 

0.8% 

4.7% 

10.5% 



rabIe 15. Colombia, Cassava, percentage of food consumption. 

1 2 3 4 5 Total 
l\tlantic 

Urban 4.6% 2.9% 2.7% 2.2% 1. 3% 2.2% 

Rural 7.1% 6.7% 4.8% 4.0% 3.0% 5.2% 

Total 6.1% 4.9% 3.6% 2.6% 1.5% 3.2% 

Eastern 

Urban 1.9% 2.1% 1.6% 1.7% 1.1% 1.6% 

Rural 6.4% 2.9% 3.3% 2.2% 2.8% 3.5% 

Total 5.0% 2.6% 2.4% 1.9% 1.7% 2.6% 

5pecial District 0.8% 1.0% 1.0% 0.9% 0.8% 0.8% 

:entral 

Urban 1.7% 1.5% 1.5% 1.4% 1. 2% 1.4% 

Rural 3.9% 3.8% 3.3% 2.5% 2.7% 3.3% 

Total 2.7% 2.6% 2.2% 1.7% 1.4% 2.0% 

?acific 

Urban 1. 3% 1.1% 1.0% 1.1% 0.8% 1.0% 

Rural 1.7% 2.4% 2.0% 4.5% 1.4% 2.4% 

Total 1.6% 1. 7% 1.4% 1.8% 0.8% 1. 4% 

rotal 

Urban 2.0% 1. 7% 1. 6% 1. 4% 1. 0% 1. 4% 

Rural 4.8% 3.9% 3.5% 3.1% 2.7% 3.6% 

Total 3.4% 2.8% 2.3% 1. 8% 1. 2% 2.0% 



able 16. Colombia, Cassava, Caloric Contribution by Adult Calorie 

Equivalent. 

uintil 1 2 3 4 5 Total 

tlantic 

Urban 9.8% 7.4% 6.3% 5.2% 3.0% 5.3% 

Rural 15.4% 16.5% 12.6% 9.5% 9.9% 13.4% 

Total 13.1% 12.7% 9.2% 6.4% 4.2% 8.5% 

astern 

Urban 2.9% 3.8% 2.7% 3.3% 2.1% 3.0% 

Rural 12.9% 7.5% 7.9% 4.5% 6.5% 8.2% 

Total 10.2% 6.3% 5.5% 3.8% 3.9% 5.9% 

pecial District 0.7% 0.8% 0.9% 0.9% 1.0% 0.9% 

entral 

Urban 1. 9% 1. 5% 1.8% 1. 7% 1. 5% 1. 6% 

Rural 7.0% 6.6% 5.3% 5.3% 4.0% 5.9% 

Total 4.4% 4.1% 3.2% 2.8% 2.0% 3.3% 

acific 

Urban 1.9% 1.1% 0.9% 1.0% 8.8% 0.9% 

Rural 2.6% 2.6% 2.2% 3.6% 3.4% 2.7% 

Total 2.0% 1.9% 1.4% 1.6% 1.1% 1.5% 

otal 

Urban 2.8% 2.6% 2.5% 2.3% 1.5% 2.2% 

Rural 9.2% 8.0% 7.3% 5.7% 6.0% 7.6% 

Total 6.6% 5.5% 4.4% 3.2% 2.2% 4.1% 



Table 17. lncome Elastícitíes and Cassava Príce by Incorne 
Quintile. DANE/DRI Survey, Colombia 1981. 

Quintile Income Price 

1 1.47 -0.84 

2 1.23 -0.92 

3 0.27* -0.93 

4 0.64 -0.92 

5 -0.04* -0.83 

Overall 0.20 -0.88 

* Not significant at 10% level. 



Table 18. Time Series Elasticities, 1965-84. Per Capita 
Consumption of Fresh Cassava, Colombia. 

Own Price -0.43 

(3.09) 

Income 2.51 

(1.73) 

Urbanization -1.55 _. 

(3.14 ) 

Wheat Price NO 

Rice Price 0.09 

(2.16) 

Values between parenthesis: t-Student. 



Table 19. Percent Share of Main Food Items in Total Food 
Expenditure, Colombia, 1981. 

Food Item National Average Urban Rural 

Beff 16.7 17.7 14.3 

Dairy Products 10.1 10.5 9.1 

Sugar 8.7 B.O 10.4 

Vegetables 7.1 7.6 6.0 

Fruits 6.7 7.5 4.8 

Rice 6.1 5.7 7.2 

Oil 6.0 6.1 5.6 

Patato 5.0 4.3 6.7 

Plantain 5.0 3.9 7.6 

Eggs 3.4 3.5 3.1 

Bread 3.2 3.9 1.6 

Maize 2.6 2.1 3.9 

Beans 2.1 2.0 2.2 

Cassava 2.0 1.4 3.7 

Coffee 1.5 1 .. 3 1.8 

Other Cereals 1.5 1.7 1.1 

Fish 1.4 1.4 1.5 

Poultry 1.3 1.6 0.8 

Paste 1.2 1.3 1.5 

Green Peas 1.2 1.3 1.0 

Pork 0.9 1.1 0.5 

Lentils 0.7 0.8 0.4 

60ft Drinks 0.7 0.8 0.4 

Wheat 0.5 0.4 0.7 

Yam 0.3 0.3 0.3 

Other Tubers 0.3 0.3 0.3 

Pulses 0.3 0.2 0.4 

Chicken Peas 0.2 0.2 0.4 

Other Food 3.3 3.2 3.1 

T O T A L 100.0 100.0 100. O 



Tab1e 20. 

1960 

1961 

1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

-.. 

Cereal Imports and Feed Use of Maize, Colombia, 
1960-85. 

.. 
Total Imports Feed Use 

Rice Maize Wheat Maize 
(1000 TM) 

0.0 6.0 143. O 129.9 

0.0 39.0 162.0 181.5 

1.0 0.0 159.0 184.2 

3.0 0.0 169.3 217.8 

0.0 20.0 183.8 200.4 

0.0 -2.0 188.1 184.4 

0.0 29.0 225.5 202.0 

0.0 32. O 177 .6 228.9 

0.0 9.0 321.9 175.1 

16.0 -18.0 192.7 206.4 

-7.6 -6.0 318.6 222.2 

-0.4 47.0 348.2 203.0 

-4.5 34.0 416.0 206.9 

-31.3 125.0 358.8 203.2 

-1.9 39.0 438.8 215.3 

-115.6 -8.0 326.0 206.0 

-120.4 16.0 336.3 238.3 

-30.5 100.7 453.0 251.4 

-0.5 66.2 451.5 286.3 

-38.1 62.3 507.6 331. 3 

-60.1 192.6 539.7 269.1 

-33.3 79.6 503.2 282.3 

0.0 89.5 567.2 300.9 

-35.3 68.7 599.6 283.6 

-40.4 0.0 632.6 287.4 

-52.3 628.1 



Table 21. Projeetion. lar Time Series Model for the yeae 2.000 
Colombia. 

DIUED CABUVA 

Annl.Ull RAtas el Growtb 
Per Capita ReAl lneOMe 
PopUbt1on 
Real Ret6il Prlce Poultry 
Sorghum Prodúetlon 

VARIA8LB LEVJU.,S 

~lat1on 

Per Capl~ COhsumptlon of 
_f 

"' .. Poultry 

Pork Meat Prodoctlon 
Poultry Heat ~roduetion 

~etal r.ea Prodúetlon 
Pork Foed Prcductlon 
Poultry reed Próduction 

Haha/sorqhUl'l 
lmplieit USti!' 
Importa 

DJtll::O CASSAVA 

Pereent in Faed 
Requlred Productión 
Halze/Sorghum Imports 

1.0\ 
1.5\ 

-1.0\ 
4.\1\ 

1,98. 

27.9 

21.2 
5.3. 
5.0 

149.0 
140.9 

1,!)78.5 
272.1 

1~207.6 

1,026.0 
41.9 

10.0\ 

Foreign Exchan9ti!' Earnlnqs {MiIl.US$1 

Fresh/Drléd CaSSava Conversion 
Cessava Y!eld/Heetare 
Fresh CassavA LAbOr/ha. 
Orled Cassava Labor/ton. 

Requlred Fresh Cassava, lQOO tona 
~equlred "e~tere. 
hew Jobs Created 

FREStt C).SSAVA 

Annual Rates of Growth 
P~r espita aeal IneOmé 
Population 
Real-Retal} Pelee Fresh C.ss~va 

VAR.IABLE LEVEL$ 
PopulAtion 
Per Capita Consumption of 

t'resh Cassava 
Fresh Cassava Production 
Commerciali2atlon Los~e5 
~roduction Increase 
Addition~l Hectares for Cassava 
Rew Jobs Generat~d 

F1NAL bALANCE tOR FkESH AND 
OJ'UEO CASSAVA 

Additional Production for 
Fresh C~ssaVá (10001 
ReqYired Hectares 
New J~bs Generatéd 

1.0\ 
1.5\ 

-1,0\ 

1,984 

2f .9 

44.5 
1.6:;9.4 

2!i.O\ 

Total 

595 
59.490 
n,HO 

1,9U 

2.000 

35.S 

27.2 
5.' 
6.' 

210.1 
246.3 

2.785.9 
380.9 

2~151. 7 

1,810.! 
632.5 

278.6 
153.9 
$28.1 

z" 
10.0 
6&.0 

3.1 

523.4 
52,33"7.6 
15,043.4 

2,000 

35,S 

41.5 
1.7)tJ,9 

lS.0\ 
71.5 

7,153.0 
1,716.6 

Consumption 
Direct 

72 
7,153 
1,717 

2,000 

Driotd 

"3 
52, )JO 
Ui .(l43 

1#984 2,000 
100() TQns Value MilLUS$ 

P:eduetlon of Ánnual Losses 
for Fresh CaS58va COmmere1ali~at1on 
~ith N~~ Technolo9ie5 {lO\ Fresh, 
10t FeédJ 331.9 346,2 SS4.9 $51.1 



Table 22. Time Series Elasticities, Per Capita Consumption 
of Poultry, Colombia. 1965-84. 

Own Price -0.46 

(10.45) 

Income 0.88 

(10.86) 

Beef Price 0.61 

(10.86) 

Pork Price -1.14 

(5.60) 

Values between parenthesis: t-Student. 



Table 23. Faloon!c _ten of eorolua ",oó..ctlDn In the .\<lant1o O:IOst """m of O:>loob1a. 

1984. 

A. lnvestll2nts per hectare: 

_1 Prioe O::lrrectl00 Q::rr-rected Prlee 
_c 

(US$) factor (US$) life tinE (yeara) 

Tractor + equiplEnt 347 0.83 288 10 

cmb1ne 119 0.82 9B 10 

~Airplane 25 6.65 16 10 

B. Production coste per rectare: 

lliI.ts Needed Ncndnal Pdce/lbit Correcticn (brrected 
(\1;$) Factor Pdce (US$) 

land 75 1.0 75 

Land preparatloo 77 0.57 44 

Seeds 15 l<g 1.69 1.0 75 

Pre--eII!rgent remicide 3 litera 4 0.74 9 

Ilppll<:atian 2.2 harrs 4.2 0.57 5 

lJIsect10ides 3 fl1ghts 7 0.59 12 

Applicaticn 5 fl1gh" 7.5 0.75 17 

Fertil1zer 100 l<g 0.35 0.83 29 

Ilpplicstian 1.2 boom 3.3 0.57 2 

_t 33.6 saoo 1.5 0.57 29 

l.aId!ng 4.35 0.75 3 

Tnms¡>ort 5.3 0.57 3 

Seoond colJectioo 2 perSCl'lS 4.2 0.75 6 

Other harvest oosts 1.67 2 

Teclnical assistance perum 8.3 0.90 8 

Plot m'JIlSgBTe'lt md 
control 4 nm>days 4.2 0.80 13 

Other rosts 10.8 1.0 11 

Costs of first harvest 302 

furlng and &mrlng 8.75 0.00 7 

Fertil1zer 60 l<g 0.35 0.83 17 

Application harrs 3.3 0.57 2 

1nsectlcides 2 flights 7 0.59 8 

Applicatioo 2 fl1ghts 7.5 0.75 11 
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Table 23. Cant. 

U:U.te Needed lIan1na1 Prioe /lhl t Con:ectlm Con:ected 
(US$) - fri«e (US$) _cal essiBt.enee 

and cmtrol 2 l!lIf<lays 4.2 0.80 7 - H.2 _ 1.5 0.51 10 

Ot:her harvest costs 5.8 0.90 5 

Transport 1 Inrr 4.9 0.51 3 

Ilerefit. froat """tle 
gnzq ..Ji,2 1.0 ..Ji 
(bst of rattooo 66 

#dtdnistnttÚln costs 10% of natlalal 
<cot. 0.90 45 

'l'r1lnopart to m:I1J 2.8 tcnt 8.3 1.00 23 

Total coste 436 

Yield, 2ll101<g 

C. c..h flow per lloetm1I 

tear Residual 
O 1 2 6 val"" _. 

-201 -201 161 

Costs of extens:ioo. 
servic:e -8 ..Ji 8 

ProdI.JctÚl'l. oosts -101 ..Ji36 -436 ..Ji36 -436 -<\36 -327 
Foreign __ 
saved 448 448 448 448 448 448 

QIsh fl"" -318 -193 12 12 15 12 liS 169 

fer fu~r details, see l\:)rt'ef\ (983) 



Table 24. _e para>!>tellI of druod .,...... pr<><b:tion in !he ~ ~ ""ion of 

Ool.albl.a, 1964 11 

A. lnve:st:ment:s per plant: 
Nmdnol .ClnTPction ~ t:.con:.x.1e 11 fe-

Pr.\ce (!lS$) factor Frica (tIS$) tlne (y<ara) 

0xIc:rete drying f1oo< 656, 0.84 5512 20 - 1650 0.84 1386 2!) - 93 0.89 83 5 

0:J<0er fo< cJ:dpper 75 0.87 65 15 

<:lúpper 626 0.9 563 10 

lI:>tor 1187 0.7 831 5 

Sca!. 188 0.66 124 10 

~- 225 1.0 225 5 

Spodes 56 1.0 56 S 

-. 38 1.0 38 2 

Gathoters 38 1.0 38 2 

SacIes 750 1.0 750 2 

Plas'fe CbveT 938 1.0 938 4 

\hl""""""" 5%of_ts 5~ 8 

~Copitsl 5Of,2 

Thca! _--.t. 16201 

Cas_I'xt>duct1tn: 

'li:octor + Ft¡u:\¡Jll!nt 15263 O.tU 12668 !O 

8. Product100: ('X)Sts of the eassavaltraize. intercropp~ system per hectare: 

lliits Nmdnol (b~t1{n Qm:eeted Prioo - prioe (\l$S) factor (US.) 

!lechiner:y 

rl~ 2.5 17.5 0.57 25 

Disklng 1.0 17.5 0.57 10 

F\J~ 10.0 17.5 0.51 10 

Tntemal tnmsport 1.5 14.0 0.51 12 

11 1lryins pl."t of 1500 .,;. 



Table 24. Cont. 
\hite _1 (Mn!ctlm CoY'nICted Prl<:e - price (US$) factor (US$) 

Labor 
_ pre¡nratlm 4.2 1.0 4 

Plning atSSBVa 6 4.2 1.0 25 

Plantlng mUz" 2 4.2 1.0 8 
a.mtcaJ _ """""1 2 4.2 1.0 8 
Itlrual _ antrol 35 ".2 0.72 105 

lWt """""1 2 4.2 0.8 1 

Casoova~ 20.7 4.2 0.54 47 

Mo:I%e harvestlng 6 4.2 0.15 19 

!Jlputs 

MIdze BEI!d lOkg 0.18 1.0 2 

Inoectiddoo It~ 11.15 0.59 1 

Ilotbitidoo 1 tnoIllnIlnt 16.61 0.14 12 

Land lha 15 1.0 15 

IGrlnistntt:l.ro coste 10% of notúmol 
ClC>StB 10 

Benefits ft'(l'tl csttle 
gt'II%lng -4.2 -4 

Thtal ctlSts 405 
_ y:\eld : 1031<5 l<g/ha 

Mo:I%e yleJd : UIX! kg/ha 

C. l'ro<esslng CIJSts per plant: 

Prire/Mt Cn"""tlm Corrected 
Uúts needed (US$) fflCtor Price (US$) 

Fixed oosts 

Uaintenance 423 1.0 423 

Mtt!n!stn>tion 1500 0.15 1125 

l8nd-T<J1t 42 1.0 42 

Variable costs 

Labor 10013 ......1ay. 4.2 0.5 2100 

Fue] 10013 lit .... 0.125 2.0 252 
__ re 

403 t= 12 1.0 4838 

Otner (l}sts lrol t= 0.67 1.0 612 

'Ibta1 processirtg resta 9452 



Table 24. Cont. 
D. Cosh fl ... per plem:, 

Yoar l<osidual 
o 1 2 3 4 5 6 ..uue 

l.rtwstlrEnts in dtying 
p~ -5569 -5569 -825 -1763 -1196 7113 

~ capital -2531 -2531 5<X>2 

Cl>eratlon oosta -9452 -9452 -9452 -9452 -9452 

~te:ln 
cassava pro<!uctim -6334 -6334 5<X>7 

~.-. -13l39 -39417 -39417 -39417 -39417 -2627l\ 

lnsti tutinnal 
~ts -7500 -5625 9469 

~~ 
(mrrec:ted far 
ttanSpOrt costs), 15947 15947 15947 15947 15491 15947 

fbreisn~ 
saved w:lth cassava 55709 55709 55709 55709 55709 55709 

Cosh fl"" -35074 2727 22787 21962 22787 21024 34710 26712 

For ""'" detail .... dt:y1ng plant _. and p~ <Xl8ts .... Janssen toI 0sp1M, 1983. 
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PARAGUAY: POTENTIAL DEMAND FOR CASSAVA.-

r. Macroeconomíc Policy and Agriculture. 

In this section, the evolution of the Paraguayan economy in the 
light of the set of policies implemented is analyzed. Emphasis is 
placed in the role of agriculture and within it, the role of 
cassava. As it is well known, Paraguay is by far the largest per 
cap ita producer or cassava in the world, with over 750 kilos per 
year. We will present some explanations for this singular 
situation in terms of both production and consumption factors 
influencing this crop. 

A.- Economic Policy Context;- Paraguay has had in the past twe 
decades one of the more impressive rates of growth among Latin 
American countries and the world. Its economy is based on the 
agricultural sector, which contributes 27% of GDP, 50% of 
employment and 95% of exports. Agricultural contribution te GDP 
went from 39% in 1960 to 27% in 1984. Of tbe current share, 
16.2% corresponds to crops, 7.8% to Iivestock and 2.7% to 
forestry. Construction, the big winner, went from 1.5% in 1962 to 
7.1% in 1981 and to 6.2% in 1984 (Table 1). Stable policies have 
been the trade mark of this development. 

Of the 3.7 million people in the country, 56% 
the rural areas. Population grewth rer 1,970-85 was 
(Table 2). Urban peulation grew raster at 4.4%. Per 
amounts te about US$1,777 by 1,985. 

stHl live in 
3.2% per year 
capita incorne 

o 

Recent growth of the Paraguayan ecenomy can be divided in 3 
distinct periods. From 1950 to 1971, rrom 1972 to 1981 and from 
1982 to presento In 1950 to 1971 the basis for development was 
laid out and the country expanded at modest growing rates (4%). 

In 1972 the construction activity was accelerated. Itapua 
and the road to Brazil had a great impact on the economy. In the 
seventies, Paraguay achieved one of the highest rates or growth 
of Latin America and the world. Specifically, in 1970-80, 
Paraguay had the highest rates of annual growth of real GDP at 
8.6%, of agriculture at 7.3% and of industry,at 10.6% among Latin 
American countries (Table 3). In 1972/81, the total value of 
production increased at an annual rate of 7% ror crops, 5% ror 
livestock and 6% for rorestry (Ground). 

The seventies also witnessed a rapid expansion of 
agricultural experts. Two crops were instrumental to this export 
growth: cotton (a small farmers crop) and soybeans, with an 
expansion in 1972-79 of 470% and 350% respectively. Total 
exports grew at 7% per year and imports grew at 12.5% annually. 
Exports were quite stable in value and composition (table 4) 
while imports were mostly related to the inrrastructure 
development that took place with foreign capital. 
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The road to Brazil (Puerto Stroess~er) put an end to trade 
dependen ce with Argentina, and in view of the fixed rate policy 
in effect from 1960 to 1982, illegal trade florished in Paraguay 
(Rodriguez Silvero). The country become quite sensitive to 
disequilibriums created by policies in the two giant neighbours: 
Argentina and Brazil. 

Unemployment went from 5% in 1972 to 2.2% in the fiist 
semester of 1982. Labor force expanded at 4% during the periodo 
The inflation rate was under 14.% for the period. Real 
agricultural wages went up by 3.3% per year while labor 
productivity in the sector increased by 5.5% (Ground). 

Despite the rapid economic 
aggregate demand, inflation was 
and by conducting a fiscal policy 
nature. 

growth and the expansion of 
controlled by expanding imports 
that was countercyclical in 

The third period starts in 1982. The country felt the slow 
down of the counstruction sector and ~e world recession ~n a 
drastic manner. A increased divergence between the official and 
the free market exchange rate took place. The current account 
balance has been deficitary since 1978 (Table 5). This, coupled 
with the drying up of capital inflows that were associated with 
hydroelectric projects and the rapid rise in interantional 
interest rates led to a sharp reduction of international reserves 
(that went from US$ 818 million in 1981 to US$ 352 million in 
1985) and to the accumulation of external payment arrears -(USDA 
Ag. Situation Report). 

External public debt achieved US$1.5 billion in 1,985. Real 
GDP decreased for two consecutive years (-1.0% in 1982 and -3.0% 
in 1983) to resume growth in 1984 and 1985 at 3.1% and 4.0% 
respectively (Table 2). 

Exchange rate distortions have favored contrabando It is 
estimated that over 30% of all trade is done under that modality. 
(Rodriguez Silvero, page 371 EP v.l) This fixed rate policy 
coupled with the accute fluctuations in the general price level 
and exchange rates that took place in Argentina and Brazil in the 
past ten years explain the importance of illegal trade in the 
country and the changes in flow from one country to the other. 

Informal channels are of easier aocess to nonperishable 
products, that require low degree of elaboration, and have easy 
access to both markets like soybeans. Cattle is also an example. 

B.- The Policy Environment. Given the overwhelming importance 
of agriculture, it is not strange to find that the main stream of 
Government action has been directed to promote its development. 
But direct intervention has been low. Policy actions have been 
mainly directed at promoting colonization of frontier lands, 
improve land tenancy, develop better infrastructure and 
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estimulate agricultural exports. 

The highlight of the Paraguayan policy direction has been 
the occupation and development of the agricultural frontier. 
Even if the infrastructure developments of Iguazu, Yacyreta and 
the road to Brazil contributed to this goal, the set of 
mechanisms designed to relocate families in new colonies and away 
from the pressure areas surrounding Asuncion, were the key to 
occupation and creation of new settlements. IRA (Instituto de 
Reforma Agraria) and from 1963 IBR (Instituto de Bienestar Rural) 
have been in charge or relocation, land adjudication and 
rédistribution of property. 

Another important tool constitutes the promotion of exports, 
which has been a permanent theme since 1956 when the IMF approved 
a loan to subscribe to the Stabilization Plan. The Guaraní went 
frem 60 to the dollar in that year to 126 by 1960, and stayed at 
that official level until 1982. Creation of CEPEX in 1969 was 
instrumental to promote exports (Franco). 

Livestock products and essencial oils decreased their export 
participation while cetton and soybeans became predeminant 
(Tables 4 and 5). Import composition was mostly related to the 
infrastructure development that took place with foreign capital. 

Fiscal policy is mostly directed at taxing property. The 
failure to implement significant new tax measures was the basic 
factor causing current Government revenue to slip from 9.3% of 
GDP in 1982 to an estimated 7.9% in 1985, one of the lowest tax 
burdens of Latin America (IDB, 1,986 Report, ESPLA). 

The present exchange rate policy is a weak point in the 
structure. It counteracts export promotion efforts and drains 
Government resources. The Guaraní is quite overvalued. While 
the free market rate was aboye G/600 per dollar during 1,986, the 
official rate for debt payrnents is G/126 per dollar and G/240 for 
cornmercial transactions. Transfers and subsidies payed by the 
Government are equivalent to 25% of Government expenditures, 
mostly because of the burden impossed by the implicít subsidy in 
the payment of foreign debts (IDB 1,986 Report ESPLA). 

On the other hand, this policy is confiscatory of export 
earnings, and estimulates non-register exports and higher 
imports, a dífficult situation to handle when the country 
reserves are quite low. 

Il.-Agriculture in Paraguay.-

Almost all agricultural production takes place in the 
Eastern region, which covers 37.5% of the area of the country. 
Chaco (with the other 62.5% of the area) produces only 3% of 
cotton and 2% of sugar, while livestock is the predominant 
activity in that region (38% of total in the country) 
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(Flet5chner). 

Only wheat and soybean production takes place in large 
exploitations (aboye 10 has.). Average area for other crops i5 
around one ha. (Table 6). Food crops haye grown at a slower pace 
than export crops. (Fletschner). 

Agricultural production has grown by means of area 
increases, while yields have remained virtually stagnant. 
Cultivated are a increased at the annual rate of 9.4% in 1972/81, 
to remain constant in 1982/83 and in 1983/84. After 1984 
agriculture reinitiated its recuperation with annual rates of 
growth of 11% and 15% respectively (Table 7 and USDA Report). 

Agricultural exports aocount for oyer 90% of 
registered exports. Of them, 47% correspond to cotton, 
soybeans and 2% to livestock, showing a low degree of 
in come diversification (Table 4). 

total 
33% to 
export 

After 1978 agrícultual prices fell by over 30% with respeot 
to the other products in the economy (Table-8). Internal terms' 
of trade for agriculture have deteriorated. This partially 
explains the slower growth of the sector in the eighties. 
Compensatory policies have been directed only to export crops 
(cotton and soybeans), wheat and sugar cane as well as to 
livestock, leaving food crops unprotected. In the face of 
growing inflation, this constitutes a dangerous policy to follow. 

Before 1960, livestock was the predominant economic activity 
and the main source of exports. By 1962, crops contributed 
slightly more than liyestock to sectoral GDP. Today, crops 
account for two-thirds of agricultural GDP, and displaced 
liyestock products from the dominant position as foreign exchange 
earners (Tables 1 and 4). 

Livestock has reduced its participation in GDP but continues 
to grow. Beef production exhibits little specialization, with 
reduced gains in quality and productivity (see Septimo Proyecto 
de Desarrollo Ganadero, Banco Central). 

Hog production is quite important, but is done as a backyard 
operation. Growth in production has been high. Fresh cassava 
plays an important role in pork feeding (Regunaza and Kugler, 
CIAT). There are only a few industrial level operation dedicated 
to derivatives of pork production. 

Poultry production is still quite dualistic, characterized 
by a scattering of very small scale rural producers and one 
industrial company (pollos Pechugon) covering 90% of the Asuncion 
market. Growth in production has been important, based on 
abundant supplies oi feed input s , namely corn and soybeans. 

Withín orops, the major contributor in value of output are 
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soybeans followed by cotton, cassava, a~d maize in that order 
(Table 9). Maize and cassava are key products to the 5ettlers oí 
the newly colonized frontier areas. The majority oí these two 
crops i5 produced for on-farm consumption both as food and as 
feed. Soybeans and cotton con5titute cash crops and are also 
important in the process of capital accumulat10n necessary for 
colonization. 

TipicallY, a 20 ha. lot locatad in a new colony starts with 
subsistance agriculture; about 3 has. ara initially cultivatad. 
Two hectares go to crops fer own-consumption (maize, cassava, 
cowpea). The other hectare is plantad to a commarcial crop 
(tobacco, cotton, patit grain). In a second stage,as 
deforestation has progressed slowly, the farmar cultivates up to 
5 has. Again, 2 has. are for food crops while the other 3 has. 
go to cash crops (cotton, tobacco, maize, soybeans). By now, ha 
own oxens to prepare the land. 

The third stage starts with a large 1nvestment to 
deforestate about 6 has. Contracting of land praparation and 
cultivation is used; local input intermediaries play an important 
role here. 

In the oldest IBR colonies, a fourth stage has been taking 
place. Purchases, sales and rantals of land started to take 
place along with more deforestation to ~iden the property size. 
Machinery has also been purchased. Soyheans, rotated with wheat 
are a preferred crop in larger areas together with mechanized 
corn (see World Bank: Paraguay, Estudio del Sector Agropecuario, 
1,984). 

Throughout this process, livestock is also acquired and with 
it, the portion of cassava and maize cultivated to feed the pork 
and poultry increases. Cassava becomes a strategic crop, not 
only because of its resistance to droughts, but a1so because it 
is available throughout the year. It is not unusual to find 
cassava storad in the ground for two to three years, in different 
plots of the farm. 

A.- Specific Agricultural Policies.-In Paraguay,- Government 
action has propiciated an adequate environment for agriculture 
rather than exerted a marked direct intervantion on a product by 
product basis. 

Producer prices hace roughly followed international priees 
which reflects the low degree of government intervention. Cotton 
and soybean (the main export crops) have a Nominal Protection 
Coefficient close to unity. The only exceptions ara wheat, where 
substantial protection has been enforced in an effort to promote 
self-sufficiency in this commodity, and sugar cane, used to 
substituta local alcohol fer imported oil (World Bank, op.cit., 
see Appendix Tables). 

Although there are no measurements of the Effective 
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Protection Coefficient (EPC) , in Paraguay 
agriculture is quite low; consequently'the 
approximation to the EPC. 

use of inputs in 
NPC should be a g~d 

Along with the colonization scheme, other policies h~ve 
contributed to the vigorous expansion of agriculture in the 
country. The most relevant are those actions referring to price 
and commercialization, credit and research and extension. 

1.- Colonization. Between the agricultural census of 1956 
and the one of 1981, the structure of land tenancy suffered 
profound changes as a result of the actions taken to mobilize 
families to the new frontier are as of Eastern Paraguay. 

Over 59% of all agricultural exploitations censed in 1956, 
35% ofthose censed in 1981 and 85% of the new exploitations 
between those two censuses, had been created by IRA and IBR. In 
the Eastern region, the proportion oi the area covered by 
exploitations with more than 20,000 has. decreased from 40% to 
20% in that lapse (Ground). 

In terms of population growth, between 1962 and 1982, the 
traditional are a of settlements in the SW expanded at 1.8% per 
year, for minifundia it was even lower at 0.7% while the rest of 
the Eastern region had a population expansion of 4.0% par year. 
It i5 also important to note that urbanization occurred at a 
slower pace than in other countries oi Latin America (Ground). 
More than half of the population (54%) still lives in the rural 
sector. 

Between 1972 and 1981 agricultural area expansion occurred 
at 9.4% per year, with export crops leading the growth at 24.5% 
per year. Food crops expanded at 3.0% per year (Table 7). 

2.- Price and Commercialization Policies.- In conjunction 
with indu5try, exporters and producers, the Government sets 
reference prices for cotton and soybeans. There are a150 minimum 
prices for wheat and sugar cane. The goal 15 to obtain foreign 
exchange with export cropa and save it through import 
substitution. 

In an effort to compensate export crops from the increa5ing 
overevaluation of the currency, export and import taxes affecting 
soybeans and cotton have been lowered, and a multiple level 
exchange rate was designed. 

Soybean and cotton manufacturers use a form of forward 
contracting with producers. Producers get seeds, chemica15 and 
money ahead of planting time. The price of the crop is announced 
by MAG and i5 used as a guide in negotiationa. 

Wheat, which i5 usually cultivated in rotation with 
and mechanized, has been protected by mean S of import 
minimum prices and directed subsidized credit. MAG has 
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clean and dry it as well as to atore it under 
credit warrants. With an output of 184,000 
imports still amounted te 82,000 tons that year 
Report) . 

the 
tons 

(USDA 

BY'5tem 6:f 
for 1,985, 

Ag. Sito 

The m~n~mum price for wheat in 1985 was G/85/kilo, or 
US$142/ton at the free (and fluctuating) rate of about G/600 per 
dollar. This price encourages inflows from Argentina (of about 
75,000 ton5 or 30% of total) and outflows to Brazil (of similarly 
large amounts), where the free market minimum price for wheat i5 
higher. 

A new element in commercialization of perishable crops was 
the creation of DAMA (Direccion de Administracion del Mercado de 
Abasto) in 1982 near Asuncion. It i5 estimated that over 90% of 
this type of products reaching Asuncion go through this market 
first. The most important crop in terms of volume traded here is 
cassava, with over 40,000 tons per year (Table 10). 

The . arrival .. of produce is monitored and daily listings of 
volumes trades, maximum, mean and minimum prices are available 
for each producto Price and volume data are posted in the market 
area 50 traders can also monitor the current prioes levels. 
Daily, weekly, monthly and yearly reports on volumes and prices 
are compiled. This will be an excellent source oí information 
when fully operational. 

Cassava is the product with the greatest volume traded in 
this center. 10-12 trucks a day are required to supply the needs 
of DAMA. Attempts are being made to coordinate this, since 
sometimes 15 truoks can arrive, causing price falls. The market 
has also standardized the siza of sacks at 50-60 kg roots/sack. 
During this year a standard size of 25 kg will also be 
introduced. This is the usual quantity purchased by minoristas, 
and will therefore avoid repacking. 

3.- Credit.- Agricultural credit has a share of about 27% 
of total credit, which coincides with its contribution to GDP. 
Credit for crops accounts for about 16% of total while livestock 
credit participates in 11% of the total (Table 10 A). 

The major institutions in charge of administering credit are 
BNF and CAH for crops, FG for livestock and IBR which makes 
arrangements for land acquisition. While BNF usually requires 
property titles as loan collateral, CAH lends to small farmers 
that are members of associations without requiring collateral. 
Intermediaries continue to be an important source of credit. The 
three tools used to provide credit to agriculture are subsidized 
rates, directed credit (mostly cornmercial crops and cattle 
activities) and forced financing (50% of private banks' 
portfolio, at least). Interest for agricultural credit is around 
17% by 1985 with an inflation rate of 26%. Credit for cassava is 
seldom available (Carter). 
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4.
between 
researeh 

Researeh and Extension.- A olear dichotomy exists 
these two aeti vi ties wi thin MAG'. DIEAF conduets basie 
while SEAG does applied research and extension. 

In 1977, HAG evaluated 21 erops under the following 
criteria: value of production, exports, imports, volurne of 
produetion, annual rate of growth, value of industrial produetion 
and market perspectives. The resulting ranking by order of 
importance was cotton, tobacco, soybeans, cassava, wheat and 
maize. Of these produots, cassava is the one that gets les s 
attention from DIEAF which concentrates efforts on cotton, 
tobaceo, soybeans and wheat. (WB V. 2 P. 14). ' 

In 1985, SEAG signed an agreement with IDRC and CIAT to 
conduct cassava research on several aspects of production and 
utilization. SEAG's main crop programs are cotton, tobacco, 
wheat, soybeans, maize, rice and cassava at present time. 

C.- Concluding Comments.- Direct Government intervention has 
been low., However, agricul tural policies had a clear bias in 
favor oÍ' export crops, livestock, and import substituting crops 
(wheat and sugar cane). 

To compensate tor overvaluation of the Guarani, export taxes 
were lowered and interest rates on credits for those crops were 
kept low. These measures do not correct the problem while 
introduce distortions inthe internal resource allocation sinea 
the vast agricultural production of food erops is kept at a 
disadvantageous position vis-a-vis export crops. A similar 
experience in Brazil led to lags in the production of food and a 
signifieant food price inflation took place in the eighties. The 
same situation may be repeated in Paraguay, where inf1ation is 
taking off dangerously and food production is not keeping up with 
the growth in demando 

111.- Status Quo of Cassava in Paraguay: Supply and 
Distribution.- In this segment, we devote a section to describe 
the role of cassava both as a basic food staple for human 
consumption and as a feed so urce for raising hogs. A demand 
equation for fresh cassava is estimated to identify the main 
parameters affecting it. Descriptive information for production 
and use of caS5ava and otner major carbohidrates and meats is 
presented in a subsequent seetion, with the objective of setting 
up the stage to discU5S the inmediate and mid-term prospects of 
cassava production and its use in Paraguay in a third section. 

A.- Present Status.- Cassava is the first crop in Paraguay by 
volume of production and employment generation and third by valne 
of produetion after soybeans and cotton .As of 1,985, its 
contribution to GDP is of 2.8% (Table 9). Paraguay is the world's, 
largest per capita producer of cassava with over 750 kilos and by 
total produetion i5 second in Latin America, after Brazil, with 
2,5 million tons (Table 11). 
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1.- Fresh Cassava Production and, Consumption.- Its per 
capita consumption is higher in the rural areas, where it reaches 
around 340 kilos per year (Carter) than in urban areas, where lt 
is of about 120 kilos per year. Total annual per capita 
consumption is about 260 kilos (Table 11 A). 

Only about 15% of production reaches the market (400,000 
tons). This figure is the result of urban consumption (about 
215,000 tons) plus an estimated 10% of rural consumption that is 
probably sold for fresh consumption (70,000 tons) and sorne 
115,000 tons that are sold for processing. Our estimates indicate' 
that of the 1 million tons er so that are consumed in fresh form 
in tbe country, less than a third is purchased (285,000 tons) , 
while the rest comes from own production. 

About 85% of production is destined for en-farro use. It is 
mainly used as food for the family and as feed for porks and 
chicken. In the farm sector cassava accounts for about 30% of 
all calories consumed by the population (Diagnostico de la 
Situacion Alimentaria .... ). It plays a fundamental role in the 
expansion of frontier land because is quite rustic, h~s a 
multiplicity of end uses, requires few purchased input s , is very 
tolerant to prolongued droughts (like the one that occurred in 
1985/86 in Paraguay) and can be ato red in the ground for several 
years. 

With respect to production figures (this section freely uses 
material from Simon Carter), the 1981 agricultural census 
recorded 178,937.25 ha. of cassava cultivated. in a similar number 
of exploitations, but did not distinguish between newly sown 
cassava and old cassava (one year or more). Data in Lynam (1986) 
show cassava area to be highest in Bra3il (1,987,300 ha) followed 
by Colombia (208,000 ha), and thirdly Paraguay. If we discount 
Mexico and Barbados, relatively small producers, yield levels. at 
about 14 tons/ha are the highest in Latin America (Lynam, 1986). 

Within Paraguay, production is concentrated in the eastern, 
wetter, half of the country (Table 11). The are a sown to cassava 
is greatest in the departments of Caagua3U, Itapua and San Pedro. 
These are areas of relatively recent coloni3ation. Areas of more 
recent colonization, with small populations, have smaller areas 
of cassava (Amambay and Canendiyu).· Central department has less 
cassava than its neighbours, despite its high population. 

The proportion of farmers growing cassava in the departments of 
eastern Paraguay is lowest in Central, and highest in Caaaapa 
department. The average area of cassava sown per farm is highest 
in the departments with the lowest total area, Amambay and 
Canendiyu. Average area of cassava per farm (in eastern 
Paraguay) is lowest in Misiones, Central, Paraguari, and Neembucu 
departments. 

In the two departments selected for the SEAG-CIAT-IDRC 
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projeots, Caaguazu and Paraguari, a high proportion of farros (90% 
and 88% respeotively) grow oassava. Caaguazu has the largest 
number of farms (per department) in Paraguay, and Paraguari the 
second largest (Carter), but the difference in cassava hectareage 
between the two 15 proportionally larger than the difference in 
number of farms. This is due to the smaller area per farm sown 
in Paraguari. Because of the recency of colonization in Caagua3u 
(30-50 years), soils are more fertile than those in Paragnari, 
where farming is long established. 

Cassava production for urban consumption is concentrated in 
the departments oi Caaguazu for the Asuneion market, and Alto 
Parana, also serving Asuncion and Ciudad Presidente Stroessner. 

2.- Econometric Analysis of Demand for Fresh Cassava.- In 
the absence of a consumers' household food expenditure survey, 
only time series data were used to calculate the effects of 
changes in ineomes, priees and urbanization trends on per capita 
consumption of cassava. The period of 1968-83 was analyzed. 

Total production of eassava grew at a smaller annual rate 
(2.3%) than that of the population (3.2%) with the consequent 
drop in per eapita eonsumption. At the sama time, the real 
retail priee of cassava increased at an annual 1.4% (Table 12). 

Urban population grew at 4.4% per year. Urbanization has a 
negative implication on eassava demand that goes beyond the 
effect oí eausing higher priees due to the obvious in crease in 
marketing costs.. Because the root 15 highly perisbable, 
urbani3ation has important repercussions on market structure: 
reduces competitiveness in the market place, whieh implies lower 
volumes being traded. 

Tbe model proposed to estimate per eapita demand for ea55aVa 
ineludes its own real retall price, real retail prices Di other 
carbohydrates, per eapita real incomes and totó] urban population 
as independent variables. 

Parameter estimates show that important determinants in the 
reduction of per eapita eonsumption of cassava are the higher 
price ior tbis root and the reduction in tbe real price oi wheat 
flour. There has been substitution in the consumption of cassava 
in favor of wheat (cross price elasticity of 0.07\, bl,lt. it has 
not been very strong. 

Urbani3ation and rlslng incomes also vere factors in the 
observed reduetion (Table 13) but all elasticities are small in 
Rbsclute value. 

3.- Other Uses.- eassava is also used for stareh production 
i TI the Eastern part of P¡;raguay. Starch i s produced on a small 
soale in many households, as vell as in a semi-industrialized 
from in sorne places. The gual i ty i s generally poor, which limi ts 
thp pnB~ibilities for sale. 
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According to SEAG, 300 farms in the project region also 
operate the starch processing plants. Taking a mean of 1500 
kg/day capacity, and a 20% conversion rate, a total of 300 kg oí 
starch/day is produced. A plant working at a capacity of 1500 kg 
roots/day for 20 days a month will require 300 tons of roots per 
year. The total industry in this region therefore needs 300 x 
300 = 90.000 tons/year. This is double the volume handled by 
DAMA in Asuncion. Even 1f somewhat exagerated, this demonstrates 
the current size and importance of the starch msrket to just one 
csssava producing region of Paraguay and also that starch 
manufacture is an important utilization which must be considered 
in any development project. 

Large scale industrial plants for producing dried cassava 
chips have been proposed several times in Paraguay but never 
implemented. However, a small scale rural industry producing 
"popi" or sun dried cassava chips fer later milling and use as a 
flour for human food does existo This remains a small localized 
industry with little gr~wth prospect due to the apparent 
preference for cassava starch-based products. A Paraguayan law 
requires the incorperatien of 5% cassava flour from popi" into 
all bread, but this is ignored due to bad experiences 15 years 
ago: quality problems were the main reason given for this, 
although the availability of cheap Argentinian wheat (contrabandl 
obviously played a parto 

4.- Problems and opportunities in Cassava production. 

The proposal for the SEAG-CIAT-IDRC Cassava Project (Brun et 
al. 1985) defines a number of problems of cassava production, and 
some alternatives for research to seek solutions to these as part 
of the project. Primarily the systematic 1055 of soil fertility 
in old established cassava producing regions around Asuncion 
(Departments of Central, Cordillera and Paraguari) is identified. 
Although not stated, this 15 partly a result of increasing 
pressure on the land from a growing population, and the 
consequent reduction in size of farms and bush-fallow periods. 

Cassava production for the Asuncion markl't has therefore 
shifted to more recently colonized areas. particularly Caaguazu, 
where soil fertility is higher and higher yields a result 01 
this. It is admitted, however, that the same soil problems are 
likely to develop there, since no change in agricultural 
practices has occurred. In fact, most farmers in Caaguazu have 
moved from the central areas which surround Asuncion. 

Cassava from Caaguazu is ox better quality and cheaper than 
that from areas nearer Asuncion. However, the greater distance 
to market mean s that deterioration of roots increases before they 
reach the consumer, and they cost more. The quality of roots 
varies greatly and a high proportion are rejected. 
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Brun et al (1985) identify opportunities for improving on
farm animal feeding using cassava, and for improving starch 
production and starch quality. They underline the need to 
characterize and classify the diverse cassava germplasm which 
Paraguay possesses. The project's broad objective is to make 
available suitable technologies to increase production, 
productivity and the processing oí cassava in Paraguay. The 
project will test available post-harvest technology, and include 
studies of actual production processes, on-farm feeding and 
socio-economic conditions. 

The project also has an important agronomic research 
component. Methods of improving actual production systems using 
technology already developed by CIAT (such as selection oí seed, 
planting densities and seed storage) will be tested under 
Paraguayan conditions. Experiments using legumes as protective 
cover crops, and legume rotations will attempt to address the 
soil fertility problem. Successful components will then be 
difíused ayer large areas. 

B.- Potential Demand for Cassava.- Demand for human 
consumptian of fresh cassaya is Very strong. This causes a high 
farro price for the root, making cassava production one of the 
most profitable crop activitie5 in the country and one that 
requires little use of limited resources, specially capital while 
needing basically large amounts of a more abundant resource like 
labor. Its use in feeding porks make the root an indirect source 
of protein and of cash to rural families (World Bank). 

Loking into the future, the high price paid to farmers make 
use of dried cassava in animal balanced food ratios economically 
less attractive at present to both farmers and food manufacturers 
than fresh cassava and corno This does not mean that present 
price relationships are not going to change, perhaps making the 
dried cassaya alternative profitable in the future. For that 
reason, it is important to keep abreast of the technical 
implications of this activity in the country. 

The prospect for dried cassava as an animal feed depends on 
technical factors also. The long cold season (May-September), 
whích is also the driest part of the year, makes natural drying 
in Paraguay a different prospect from that of the tropical 
regions in which we have most experience. A small pilot plant 
would be required in order to determine the technical feasibility 
of drying under these oonditions. Possibly, tray drying aould be 
used to take advantage of wind during the colder season. Popi 15 
produced by drying on trays. 

A possibility does exist for the production of cassava chips 
for export, although the economics of this are unclear under the 
present exchange rate poliOY of Paraguay. The Instituto Nacional 
de Tecnologia (I.N.T.) has experience in cassava drying both for 

12 



human and animal feed and 
scales of production. 
institute in any project. 

on large (industrial) and small (rural) 
This would be an obvious cooperating 

We turn now to analyze the prospects for CásSaya demand both 
as a food item that compites in consumption with other 
carbohidrates and as a feed source mainly for pork and poultry. 

1.- Carbohydrate foods.- Among the five major carbohydrates 
destined for human consumption in the country. cassaya accounts 
for two-thirds of them. volume-wise, and supplies one-half of the 
total calories privided by those (Table lIJ. Per cap ita rice 
consumption is still low (11 kg.) by Latin American standards, 
corn and wheat (at around 35 kg. a plece) haye increased their 
share and sweet potatoes haye had a substantial decline. 

The most notorious change in prices has been the rapid 
reduction in the real retail price of wheat flour during the 
period 1968-83, at 2.1% per year, although per capita consumption 
of wheat did not show a significant in crease associated with_the 
important price drop. Among the major carbohydrate foods, 
cassava was the only one that registered a sustained price 
increase during the period of analysis, 1968-83 (1.4% per year) , 
implying that production "did not keep pace with demand for the 
root. 

The fastest increase in per capita consumption occurred with 
rice (at 2.3% per year) in response to lower prices (its real 
retail price had a growth rate of -1.2% "per year). This was 
possible due to the rapid adoption of ímproved varieties (mainly 
CICA type), which now cover two thirds of total area planted to 
rice (Dalrymple). 

Per capita consumption of corn also increased in response to 
lower prices during 1968-83. Corn production increases (8.5 per 
year) were mostly the consequence of area expansion (at 8.5% per 
year); yields have remained low at 1.5 tons/ha (MAG, Informe 
sobre el Maiz en el SE). 

About 35% of corn produced in Paraguay is destined for human 
consumption, 25% goes to the food industry and 35% is fed 
directly to anímals (MAG-Informe sobre el panel de Maíz en el SE 
del Paraguay). Corn is a favored actiYity by lenders given the 
easynes5 for credit recovery. Storage capacity is sufficient. 
Its profitability is similar to that of soybeans. Giyen the 
existence of hybrid yarieties with ample spectrum for planting 
dates, corn can play an important role in the newly colonized 
areas in the Eastern part of the country, specially in the South 
East, where 50íl and climate conditions are good. In that area, 
corn compites with soybeans and wheat. . 

Sweet potatoe5 haye registered the fastest reduction in per 
capita consumption due to stagnation in production and area 
planted. 
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Prospects for cassava production are good, given the 
important role that the crop plays in the expansion of frontier 
lands and in view of the renovated interest shown by the 
Góvernment in this crop. Corn is al so likely te continue its 
vigorous expansion should the tendency to become more 
commercially oriented continue. Incentives for this crop are 
good and it stands high among offioial priorities. 

Rice production can grow fast given the low average national 
yields at present time (around 2 tons/ha) and a move towards 
irrigated areas under improved varietiea. A substantial real 
price reduction could take place under these circumstances. 
However, increasea in per capita consumption will not be 
important volume-wise sinee demand ia still low (11 kilos par 
year) . 

Wheat is expected to continue its response to the 
protectionism built around it, although yield increases have not 
been as impertant as area expansion and further price reductiona 
will be at the expeñse of higher subsidies or increased 
contraband from Argentina. Expansion of soybean area favors 
wheat production as well. The opportunity cost for wheat under 
this type of rotation is much lower than in the case of single 
cropping. 

In other words, past trends observed in carbohydrate 
consumption are quite likely to prevail in the mid-term. 

2.- Meat consumption.- Paraguay has been characterized by a 
relatively high per capita eonsumption oi meats. However, the 
change in composition among the three dominant types of meat has 
been important during the past two deeades (Table 14). 

Per capita beef eonsumption was around 50 kilos in 1968 
followed by pork (17 kilos) and poultry (3 kilos). By 1984, par 
capita consumption of beef was down to 29 kilos, pork went up to 
25 kilos and poultry reached almost 5 kilos. Poultry had tha 
fastest annual growth in per capita consumption at 3.2%. 

It is very difficult 
prod'Jction. For beef the 
and poultry production are 
small segment of producers 

to establish trends for livestock 
quality of the data is poor while pork 
still quite dualistic in natura with a 
being industrialized. 

Beef products were the main aource oi exports in the sixties 
but today these are almost nil. This fact coupled with the 
reduetion in per capita eonsumption at 3.2% imply a reduction in 
total beef production. Howaver, this doas not seem to be the 
case. Although productivity is not high (steers are sacrificed 
at 4-5 years of age weighting only about 350 kilos, with a 50% 
conversion to careass and extraction is estimated at about 10% on 
the basis oi 7 million head (or 700,000 head), by 1985 there has 
been increases in pastures area and improvements in management 
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systems that create doubta about total production figures. 

The World Bank estimates and extraetion rate of 13%, which 
on the basia of about 10 million head (or 1,300,000 head) , 
produces a 600,000 head difference with official figures. This 
surplus is estimated that goes to Brazil, as contraband, by foot. 
Given the vast dry, flat frontier and the favorable policies for 
beef of that country it is quite easy to maintain this type of 
activity. 

Hog livestock estimatés for 1985 are 1.2 million head. 
There are only a few industrial level operations dedicated to 
derivativas of pork production. Pork production in Paraguay la 
done by small enterprises and with traditional methods. Almost 
all exploitations in the Eastern region (BO%) have porks 
(Regunaza-Kugler p. VI-lB) and 97% of pork produetion comes from 
that region. The extraction rate is quite low (106%) while 
carcas 5 weight at 1.5 years of age oscilates around 62 
kilos/head. Efficiency is low and only native breeds are found. 

PiS nutrition is based on eorn and fresh cassava, 
complementad with milk whey, laftovers and cocotero (the fruit 
of a wild palm abundant in the region, Aeroeornia Seleroearpa, 
which is an important souree of protein). No additives are used 
to supplement this energy-based nutrition. The system i5 a very 
low eost alternative sinee a minimum of management is involved 
(1.7 hours per day for a 1-4 kg exploitation) and is usually done 
by family labor (Regunaza & Kugler, p. Vr-22). 

About one half of pig meat produetion is 
eonsumption and the other half is soldo 
important souree of liquidity for the system, 
deal of flexibility and can be adjusted to meet 
they arise. Cash i5 an important eonstraint to 
new settlements (S. Carter). 

destined for home 
This is another 
that has a great 

cash needs as 
small farmers in 

Production of chicken is dualistic in nature with 
commercialization of broilers dominated by one company CPeehugon 
with 90% of the Asuncion market) and a scattering of small 
backyard operations that eomplement food and eash requirements to 
rural farmers. 

Should present trends continue, both pork and poultry will 
see their market shares expanded at the expense of beaf. The 
feed industry is likely to experiment rapid growth with ensured 
supplies of corn and soybean meal allowing for cost reduction and 
rapid expansion of poultry. 

Pork production is going to .be favored from the inereased 
number of new settlements entering the colonization process, and 
the increasing beef prices that result from growing contraband 
with Brazil. 
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C.- Projected Demand for Cassava.- The potential in Paraguay 
for the technology of storing fresh cassava in p1astic bags is 
enormOU5 given that (a) the treatment is economic, (b) storage 
105ses are sufficient to warrant use of the treatment and {e} 
volumes of eassava traded are quite important. Any reduction in 
waste will have a significant lmpact en the efficiency of 
resouree use and allocation. 

Use of dry cassava in animal foed is net eeonomlcally 
attractive at presento The farmer could sell its fresh cassava 
at G/15 per kilo to the drying plant, and at that priee, dried 
eassava from the plant could compete with eorn. But the farmer 
wi11 prefer to either se11 the cassava in the fresh market at 
about G/30 per kilo or grow corn for the faed industry and in 
both cases wi11 have better returns than drying cassava (Table 
14A) . 

Assuming that dry cassava enters at 10% in food formulations 
(substituting 18,200 tons of cern as of 1984) about 45,000 tons 
of fresh eassava would be needed or 1.5% of total production for 
one year. This amount is less than half of what has bee~ 
estimated that is used for starch productien. 

Use of fresh cassava as animal feed on the farm was 
estimated at about 835,000 in 1984. This figure is quite 
impressive and indicates that a majer effort should be done to 
better understand the role of cassava in the system. 

It is quite clear that cassava is of paramount importan ce in 
the proeess of frontier expansion undertaken by the Government of 
Paraguay, a process that can continue for a long period of time 
given the endowment of land su1table for production that has not 
been eolonized (about 90% of land suitables for erops in the 
country 15 unexploited, Fletaehner, p. 52) and a150 given the 
rapid rate of growth oi the population. 

1.- Basie Assumptions.- Using the model estimated for 
demand for freah cassava, total demand is projected to the year 
2000. From that prejection, additional production is ealeulated 
and the amount of new hectares cultivated ia also shown, as we1l 
as the number of new jobs required. 

The following rates oi annual growth for 1983-2000 are 
assumed: a) Population growth will continue at 3.0% per year. b) 
Real GNP will grow at a moderate 4.5%, 1.e., per capita GNP will 
grow at 1.5%. e} The real retail prices of cassava and wheat 
flour will decrease at 1.0% per year. It 15 assumed that, with 
the adoption oi the new atorase techno10gy for cassava, this goal 
ia easi1y attained. Wheat subsidies are supposed to continue, 
allowing a deerease in its real price too. 

It ls 
that are 
unchanged. 

a1so assumed that 
used for human 
Yields remain at 

the proportions of fresh cassava 
consumption and to feed porks remain 
13.9 tons!ha. 
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The proportion of waste in commercialization of cassava 15 
assumed to be reduced from 20% to 10% with the use of the new 
storage technology, ameliorating losses and allowing an increaee 
in consumption of considerable magnitude basad on those savíngs. 

2.- Fresh Cassava Consumption.- Under these conditions, ít 
was estimated that per capita consumption for the year 2000 will 
be 242.8 kilos (down from 271.9 kilos in 1,983). Given the 
population inorease and the assumption oi constant proportions in 
use, total cassava production will have to inorease by.1,095.000 
tons, 78,800 new heotares (43% increase) will be required and 
21,122 new jobs will be generated (Table 15). 

Savings 
10% in trade 
free market 
each year by 

in commercialization, assuming a waste reduction of 
oi fresh cassava, valued at G/35 per kilo and with.a 
rate of G/600 per dollar reach the US$2.1 milIien 

the year 2000. 

IV.- Concluding Gomm~nts.-

The importance of cassava in Paraguay is evident even to the 
outside casual observer. It is found virtually everywhere in the 
Eastern region oi the country. It is the crop that generates more 
employment and produces the most, volume-wise, while in terms of 
GDP contribution is the third, after soybeans and cotton. It is 
the most important souroe of carbohydrates and, together wíth 
maize, constitutes the basic source ior pork ieeding. Porks 
-supply 43% of all meat consumed in the country and íts 
eonsumption has been growing gaster than the rate of growth of 
the population. 

In the coloniz~tion process, oassava is fundamental as a 
convenient and reliable souree of human iood. It can generate 
eash when sold or indírectly by ieeding animals. It ls always 
present in over 90% oi all exploitations censed, the most common 
of all erops. Since the establishment of the new settlement 
through its modernization, farmers continuously cultivate about 
one ha. of cassava. The root can be stored for periods of two or 
more years. 

The government has intervened little in agriculture, at 
least in a direct manner, allowing for market forces to dictate 
the output. 

Export and import substituting crops have be en favored 
through price support and credit polieies but, in general, farmer 
priees for most crop are well aIigned with world prices. 

Although cassava has not been directly favored by the 
prevailing price and eredit policíes, the colonlzation- policíes 
together with improvement oi infrastructure (roads and the 
sholesale market DAMA) have resulted in expansion of production 
beyond levels that were already quite high. They also resulted in 
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a more efficient system of cornmercialization for fresh cassava. 

The present projeet signed by SEAG/IDRC/CIAT in 1985 to 
explore aspeets of produetion and utilization shows the bigh 
priority that the crop has for the economy of the eountry. Two 
basie aspects of research in cassava demand and use merit great 
attention: (i) adoption of the new storage technology te store 
cassava in plastic bags and (ii) the role of fresh cassava in 
pork feeding. 

Prospects for production are good, given the important role 
that the crop plays in the expansion of frontier lands (a 
eontinuing procesa) and in view of the renovated interest that 
the Government has shown for the crop recently. Demand neads will 
continue to grow and if yields remain tha same, close to 80,000 
naw hectares will have to ba cultivated by the year 2,000 to 
satisfy this growth. 
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Table l. Structure of Gross Domestic Product by Economic Sectors. 

(% Over Constant Va1ues of 1982) 

1960 1970 1975 1980 1981 1982 1983 1984 

Crops 16.1 16.7 14.5 15.3 15.6 15.6 16.2 

Livestock 11.0 11.0 7.9 7.4 7.7 7.8 7.8 

Forestry 3.2 3.0 2.7 2.6 2.5 2.5 2.5 

Wildlife and Fisheries 0.1 0.1 0.1 0.2 0.1 0.2 0.2 

Sub-Total.Production Primary 38.8 30.4 30.8 25.2 25.5 25.9 26.1 26.7 -- -- --
Mining 0.1 0.1 0.2 0.3 0.4 0.4 0.4 0.4 

Industry 17.3 18.4 16.8 17.6 16.8 16.4 16.2 16.4 

Construction 2.4 2.4 3.2 6.6 7.1 6.7 6.5 6.2 

Sub-Total Production Secondary 19.8 20.9 20.2 24.5 24.3 23.5 23.1 23.0 -- --
TOTAL PRODUCTION OF GOODS 58.6 51.3 51. O 49.7 49.8 49.4 49.2 49.7 -- -- --
Electricity 0.6 0.8 1.2 1.8 1.7 2.2 2.1 2.1 

Water and Sanitary 0.2 0.2 0.2 0.3 0.3 0.3 0.4 0.4 

Transportation and Cornm. 4.0 3.9 4.6 4.3 4.1 4.2 4.3 4.3 

Trade 18.4 26.5 25.3 27.0 27.0 26.6 26.6 26.3 

Central Government 4.4 5.7 4.3 3.8 4.2 4.5 4.5 4.5 

Housing 3.6 3.6 3.3 3.1 3.1 3.0 3.0 2.9 

Other Services 10.2 8.0 10.1 10.0 9.8 9.8 9.9 9.8 

TOTAL PRODUCTION OF SERVICES 41.4 48.7 49.0 50.3 50.2 50.6 50.8 50.3 
~ 

TOTA]¡, ro;¡¡¡P 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
========= ===== ===== ===== ===== ===== ===== ----- ===== -----

Sourqe! Divisi6n de Estadistica y Cuentas Nales. 
~A~n~ ñ~' R~n~n r~nTr~l ñpl P~r~auav. 

Secretaria Tecnica de Planificacion, con 
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Consumér prices (annual average) , 
Real wages . , 

EtebJnge tale 
Ollití¡¡1 lale (niUioll31 cunency unlts per do1lar} 
Real el1etllve Il~thange lale 

(IMI .. 1911() • lOO) .. 

Tnm$ lit tr .. !lf! 
tlndel 1930 .. toDI _ 

aalantl Di paymtn!! 
CUl,tnl aCtounl balaoce_ 

Mt;¡thaodise balance. 
MeH:bandise eJ(ports {FOS),. 
Metchandlse ImpOfts (fOBI. 

Ntt ~er>Jk:es 
Capital aculunl tnel). . • . . . , . , ..... 
Cnange In net lesefves {- .., ¡nclease} _. 

bhnnal publk debl 
OiSbuf$f!d deM . 
Debt mvite aclUaliy ¡lald . 

Inl!teSlllayments/exJKlrl01 
QOOd$ and NfS . 

1981 

8.7 
10 1 
43 

16.7 
84 

8.3 
1.5 
0.8 
37 

-28 
2.5 

3B.9 
593 
15 4 

-14.0 
14.0 
5.3 

126.0 

101.4 

10'.6 

-314.0 
-313 B 
3986 

-7723 
-6A 

.t3LO 
-'3A 

7iJ9 1 
701 

51 

{Pen:enlajjesl 
.69 
0.1 

136 
7.5 

31.9 

1982 1983 1984 1935" 

(GrOWlh HIles) 
-1.0 -30 31 
O' _-1. 5.9 

-3.1 -4.1 45 
-6.0 -57 -24 
-2.2 -3 1 1,8 

IP,mnl.ge' 01 GDP) 
9.3 8.0 B.O 
8.7 8.9 76 
06 -0.9 0.4 
21 1.7 33 

-1.5 -26 -2.9 
1.5 1.9 1.9 

IGrowlh íaleS) 
93 231200 

71.5 22~ B 28 6 
5A 26 11.3 

-7.6 227 310 
6 7 13.5 20.3 

-28 -7.1 -3.5 

(Annual Average~ 
126.1) 201.0 240_0 

1054 119.0 132.7 

88.0 838 112 7 

{MIWMS 01 (j()ilarsl 
-365.3 -147 4 -313 2 
-1968 -115 3 -167.6 

3733 316.0 361 3 
-670.1 -551.4 -B'9.\ 
-131 -76.1 -3' 7 
3194 1393 182 O 
56.9 -3' -lO 

(MlIlions ol ólJllarS) 
0.00 1.1'5.1 1.2B67 
80.1 84.5 11/.6 

{Per(;enl!\.geSJ 
66 • 9 6.9 

7.9 
70 
0.9 
25 

-l.; 
18 

11.7 
42.2 
92 

25.8 
252 
-11 

240.0 

1681 

105.9 

-1053 
-125 O 

322 9 
-447 .9 

H 
70.5 
88.7 

1.4604 
226.8 

96 

• Whete ntoceSS3f';', Ihe lIems of InfOtmlltkm pr.seoled fn !hls labla aHI deUn.d In the IIlIt 01 $OUlCe-S 
appearin¡¡ ~"" pa¡¡e 343 . 

•• PfeUminary esllmale. 
n.a Not <JvaUable. 



Cuadro No,8 

I 
.. 

CRECIMIENTO DEL PRODUCTO 

I (Tasas anual •• medias) 

1 2 3 

Paises rmTOTAL AGRICULTURA INDUSTRIA 

1960-70 1910-80 1960-10 1910-80 1960-70 1970-80 

Argentina 4,3 2,3 2,4 2,3 5/J 2,0 
Baha.mas -.- -.- -,- -.- -.-" -.-
Barbados 6,3 2,0 -,- 2,5 -,- 1,3 
B<>Uvia 5,6' 4,5 3,2 3,2' 7,4 3/J 
8rasil 6,1 U 3,1 5,2 6,0 9,5 
C<>lombia 5,2 5/J' 3,8 4,7 5/J ' 4,9 
Cost. Rica 6,1 5,6 5,6 2,4 8,Q B.o 
ChUe 4,5 3,1 2,3 2,2 5,2 1,7 
Ecuador 5,3 7,6 2,5 4,1 / 6fJ 8,9 
El Salvador 5,6 3,0 3,9 2,0 7,S . 3,0 
Guatemila S,5 5,6 4,4 4,8 6,9 1,3 
Guyana 3,2 4,5 0,9 1,9 4,2 3,1 
l:Iait I 0,6 4,2 0,9 2,2 0,6 7,1 
Honduras 5,2 3,8 5,4 1,9 6,2 4,9 
Jamaka SJ6 -{l,3 1,4 2,8 6.4 -2,2 
Mexico 7,0 4,5 3,7 2,4 8,6 6,9 
Nicaragua 6,9 1,2 6,0 1.3 10,1 1,2 
Panamá 7,8 3,8 5,3 1,4 10,4 1,5 
I'a.",uay 4,4 8,6 3,0 7,3 6,5 10,9 
Perú ~ 5,0 3,1 4,2 -0,6 5,1 3,6 
RepúbHea Dominkana 5,1 6,3 2,3 3,4 7,2 8,5 
Surinarne 7,4 2,9 -,- 61l -,- 0,7 
Trinidad y Tobago 4,2 4,9 -{l,4 -,- S,I 
Uruguay \,6 3,2 3,0 0,5 0,9 4,1 
Vehtluela 6,0 4,5 5,3 3,8 3,9 2,2 
América Latina 5,7 5,8 3,4 3,3 6,3 6,2 

Fuente: CEPAL. 

- -- ._- "_ .. ~ 



Table 4. Paraguay Export Comrnodity Composition. 

(Percent Distribution) 

1960 1970 1975 1981 1985 

Wooden Prooucts 14.9 19.7 15.8 12.3 3.2 

Livestock Products 35.2 26.7 19.5 2.3 2.3 

Tobacco 5.9 9.0 6.8 2.2 2.0 

Cotton 1.1 6.3 11.4 43.7 45.5 

Soybeans 9.9 16.1 31.7 

Sugar 0.3 3.8 1.1 

Vegetable Oils 5.7 10.9 6.0 7.6 5.5 

Essential Oils 3.7 3.2 5.5 2.2 1.8 

Quebracho Extract 10.9 3.1 1.4 1.9 1.3 

Other 7.4 21.1 19.9 11.7 3.5 

T o t a 1 100.0 100.0 100.0 100.0 100.0 

Source: Banco Central del Paraguay, Boletin.Estadistico. 



Table 4 
(Cont.) 

Paraguay Import Commodity Composition. 

(Percent Distribution) 

1970 

Food 8.2 

Other Consumption Items 14 .4 

Primary and Intermediate Goods 39.3 

Fuels and Lubricants 16.4 

Capital Goods 21.7 

T o tal : 100.0 

1981 

6.4 

21.0 

17. O 

18.8 

36.8 

100.0 

Source: Banco Central del Paraguay: Boletin Estadistico. 



TABLE 5 

COMERCIO EXTERIOR DEL PÁRAGVAY 
.Importaciones CIF, y Exportaciones FOB) 

" (en millones d. dólares) 

IMPORTACIONES 1910 1918 <- 1979 1980 1981 1982 
fROOUCTOS AC;¡"roLAS 10,0 26,1 31.3 38,3 42,6 35,6 

T,;,o Y,lUbprodvctoJ (4,3) (4,9) , ' (8,3) (II,!) (13,9) (M) 
. frutas (\l,l) (0,9) , (I,O) n,!) (1,1) (l,2) 

Tabaco (3,71 (10,71 111,31 (14,3) 110,0) (11,71 
roMBUSTIBLES y LU8RICANTES 6,1 59,6 8105 129,5 94,6 H4,2 
OTROS 41,1 232,0 J12,1 J49,2 368,9 391,1 
TOT ALlMPORTACIONES U t8 317,7 431~7 S17,I 506,1 58105 

EXPOR! ACIONES 
PRODUCTOS AGRlroLAS 26,0 192,6 242,2 229,5 240,6 268,6 

. AI,odón (4,0) (lOo,o) (98,6) {lOS ,S) (129,3) (U2 •• ) 
So), (I.S¡ (41,6) (81.3) (45.31 U2.S) 191.0) 
Actite, Vt~r12Ie, (7,0) (lU) 119.1) (11,0) (22.4) 118.8) 
T orla 1 expelletS OS) (J,9) (8,0) (21.9) (14,21 (12,1) 
Tabaro (l,8) (9.21 (8051 (10,1) (605) (l.9) 
Hortalnas (0.3) (2,4) (3,2) (8,1) (4.l) (M) 
(',fé (0,9) (0,2) , (4.2) (2,31 (1,3) (O,l) 

PRODUCTOS GANADEROS 18.0 32,) ti ,8 4,4 6,8 9.0 
úrne (15,01 (23.4) (ll.2) (1,0) (0.0) (2.0) 
Cueros: (2,4) (1,9} (6,2) (3,1 ) (6,6) (6,8) 

PRODUCTOS FORESTALES, elc. 19,4 29,3 48,S 74,1 4S,6 SI,1 

OTROS 0.1 2.8 2,6 1,6 2,6 1,0 

TOTAtEXPORTACIONES 64,1 2S1.0 305,2 310,2 295.l 328,8 

BAt.4NCE AGROPECUARIO 
EXPORTACIONES AGROPECUARIAS 63.4 254,2 302,6 308,6 292.9 328.8 

IMPORTACIONES ACROPECUARIAS 10.0 16,l 37,3 38,3 42,6 35,6 

SAlDO 53,4 228,0 265,3 270,3 250.3 293.2 

BAtANCE COMERCIAL 
TOTAL !;XPORTACIONES 64,! 251.0 305,2 310,2 195,5 329.8 

TOTALlMPORTAClONES 63,8 311,1 431,7 517,1 506,1 l81,5 

SALDO 0,2 -60.8 -13205 -206,9 -210.6 -2SI,1 

Fuenir: alneo Qn\ .. ! del PaJ'aJuay. 



TABLE 6 

." \.t,_::.tI· 

PRODUCCION AGRICOLA 1981 

SUPERFICIE PRODUCCION RENDIMIENTO SUPERFICIE 
COSECHADA TOTAL PROMEDIO PROMEDIO 

HAS, TON, KG,xHA, HAS, 

Algodón 243.952 341.647 1.400 1.8 
Arroz 23,398 44,478 1.901 1.7 
Arveja. 2.040 - 1.632 800 0.4 
Batata 11.304 75.053 6,639 0.4 
Caña de Azúcar 48.569 2.154.713 44,350 1.2 
Ceboll. 2.191 1,789 ],555 0.4 
Habill. 8,564 1.317 861 0.6 
Maíz 290.812 468,227 1.610 1.0 
Mandioca 178.205 2.012,389 11.293 0.9 
Maní 35.207 36.041 1.024 0.7 
Papa 789 3,018 3.824 0.5 
Poroto 49,940 42,184 852 0,6 
Soja 396.125 761.185 1.922 13.5 
Tabaco 7.706 11,567 1.504 0.6 
Tblaso 13.953 14.829 1.063 1.1 
Trigo 49,222 60.9 J J 1.237 16.1 

Fuente: Ministerio de Agricultul3 y Ganadería. Censo Agropecuatio 19Si 



TABLE 7 

J'ARACUAY: EFECfOS DE LAOCUPACJON DE LA FRONTERA AORlCOLA SOBRE 
EL NtVEL DE AC11VIDAD y LAS EXPORTACIONES REGISTRADAS 

1971-19$l'-

1972- 1911_ 
1981 1'73 t ... 197$ 1916 1m u-n lO" " .. 19f1 198) 1911 19.3 

(TASAS H atEOMJENro) 

TtEJUlA ct1t.TfVADA 
r.", ••• 14.lb lU\l 14,.¿b '" ... ,~ ,. 1.1 1'> 

Pan. el meteadO iIIttnlO U lo.t Il.o '4$ U -u -l.7 -1.<4 OD -1.0 
hn t1 mercado eJfC_ 1:' .. ~ lB.' ,9.6 13. 1$.1 SI.4 ". lU , .. 29.1 

VA.LOR DE LA '!tOOOCClON 
ACRíCOLA U 1.' tU l.l U ".6 • .> U , ... ... -.... ..... , 

Valar bruto OS U IU l.' '.7 .... •• .., t.~ IU -3.7 -U 
CoMlillnO interno U !.l 10.1 -OS "7 .;i 1J U ••• $.> $S -l.1 
De exportación () lU $U "' .. 1'.' 16.1 IlJ U Ul ".> -11.0 -11.5 
Fcre!UI ,. lJ '" .. , -ts '.1 ,. ... 1>'> ... .., .. -lJ) 

VALOR DE LA MtODUCC10N . 
POR HECTAItEA 

Apieoit -IJ -5,) -lJ -9.1 -U U nA -1 •• t.l tJ) 

Vdorbtlli» OS -SS -t.l -10.6 -U aJ .., ~j t .• 0.7 
Coommo mterno ~.I -41.1 _1.6 -UJ -U _7.7 l' 1.3 _l." 12$ 
De~tad6ne U " .. ... U U 7.' -12.1 -16.3 un ... 

(poR cmN'J'O) 
COPn"RmUClON 6 

A l. proOucmlt 
Primuia 82.3 ... ... 38.' 75.0 ". 7l.l '4.2 'CA n. 
TobJ' ,lA ,..., , .... tU 14.1 11.0 tU 17' U .• 1'" 
Tct&lf l8.1 tU .... 22 .. I&.l 14.1 11.4 ,u tu 24,1 

A ..... SEXPORTAcoNESJ 
RtillbtUA1 b~ >3. "'. 51J tl43 211.1 6B.1 13&,3 31.5 
Rtpsuw_de 
bieMI y JemekJI ." lU '" 3l.6 .... 41.9 82,1 3.' 

hoenu: SobN! b bUI! de 1Utt), de hn.,ay. MUwtent:l d.t Al;riwhun y Gl:NdCfk y tillan!» Ctmnl del ~y, 
• C1fJ·U~rin.IUlet.a.·~, 
b tAiII\te!6=. 
e AJ,ooón y lOll, 
d hit QCfIto de. ."nlmla.~ allm::runemu d.~ la tiem euil.mliá. 
" Et~eto dRcto ilOl.tmCfl.lt. 
f !nclu~ UD aUcu.kI dd t[e.ctc lICb« el thJUpOru. ClQmUlliau::iG1IU, d ca_tia y lrl, rUIIIIID.L 
11 Schtilla.f4. to.I •• tlblude q0d6D., "UUbl.«/tu", 10r1ou y updleny rna6u ... 



.--

AJ')O 

1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 

TABLE 8 

INDICE DE PRECIOS IMPLlCITOS 
(Guaranl •• constantes de 1977) 

PIS TOTAL PIS AGROPECUARIO 

26,4 
29,6 
34,8 
37,2 
40,5 
41,5 
42,S 
51,6 
45,5 
44,3 
45,1 
46,6 
47,S 
50,3 
54,7 
66,1 
81,7 
87,2 
91,6 

100,0 
110,4 
1 13, I 
155,5 
181,3 
192,5 

23,9 
26,4 
31,9 
33,7 
37,3 
39,0 
40,0 
40,3 
42,4 
39,1 
40,7 
42,7 
44,0 
47,8 
54, I 
12,0 
82,2 
90,1 
91,4 

100,0 
108,6 
133,0 
148,8 
166,1 
165,9 

Fuente: Elaborado con datos del Banco Central del Pa.r3f,':Uay. 



Table 9. Contribution of Agriculture and Crops to GDP. 1984. 

Agricultures' Share to GDP 26.7 

of which: Soybeans 20% 

Cotton 15% 

Cassava 14% 

Corn 6% 

Sugar 5% 

Other 40% 

Source: USDA = Agricultural Situation Report for Paraguay, 

1985. 
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TABLE 10. fluanti ty 01 CiS5iVil laetri t tonnesl 

!nteriog Asuntioo', '"ertado Abasto', 

lIontb ---- Year -----

1'92 19B3 

January 3,203 2,191 
• February 3,240 3,310 

lIuth 3,B09 3,878 

April 1,545 3,267 

by 1,145 4,065 

June 3,922 4,162 

d 3uly 3,914 4,981 

Al19ust 3,667 S,3B9 

Septelber 3,776 5,205 

Dctober 3,B90 .,419 

Noyuber 3,291 J,lbB 

Decelber 3,m 1,787 

TOTAL 43,134 47,022 

Sourt!: IIonthly record~, 

Hereado Abasto, Asunción. 



TABLE lOA 

CLASIFICÁCION DEL CREDlTO AL SECTOR PRIV ADa POR 
ACTIVIDAD ECONOMICA 

(En. miles de millones de guaraníes y en porcentaje)l! 

1960 1970 1980 1981 1982 1983 

Total 4.9 19.1 133.2 159.1 174.6 183.1 -- -- -- --
1. Agricullura 1.3 4.5 11.6 21.6 24.1 29.2 
2. Ganadería 0.5 3.2 11.3 13.8 18.3 20.0 
3. Indu.tria 1.5 3.4 23.3 28.2 32.4 37.4 
4. Comercio 1.1 4.9 34.4 44.3 41.9 42.1 
5. Export.ción 0.3 2.0 15.2 13.7 12.5 15.3 
6. Construcción 0.3 20.9 25.1 26.6 27.8 
7. Otra. 0.2 0.8 10.5 12.3 12.7 11.3 

(en porcentaje) 

Total 100 100 100 100 100 100 -
l. Agr;cullur. 27 24 13 14 14 16 
2. Gannderta 100 17 8 9 11 !I 
3. Ind".tri" 31 18 18 18 19 20 
4. Comercio 22 26 26 28 27 23 
5. EXI'otlaci6n 6 10 11 9 7 8 
6. Construcción 2 16 16 15 15 
7. Otras 4 4 8 7 7 6 

Fu ... te: Cu.dro 1) del Apéndice. 
I! La ruma de ios p:uci:l:J('$ ruede no corresponder exactamente al total a caur,a del redon-

deo de cifras y J'lota!:ntajes, 



lb 1liih1td ---__ .. _.1 
TABLE 11 

Cuadro N2 5: Superficie Cultivada en Miles de Has., Producción en Miles de 'Tn. y Rendimiento en Tn./Ha. 
del Rubro Mandioca Correspondiente a las Campañas Agrícolas de 1982/83 y 1983/84. 

Departamento Año 1982/83 Año 1983/84 

Sup.Cosechada Producción Rendimiento Sup.Cosechada Producción Rendimiento 
(Miles de Has) (Miles de Tn.) (Tn ./Ha.) (Miles de Has) (Miles de Tn.) (Tn. IHa.) 

Paraguay 180,0 2.502,0 13,9 182,4 2.533,6 13 ,9 
Concepción 9,6 155,5 16,2 9,7 157,1 16,2 

San Pedro 21,8 412,0 18,9 22,1 417,7 18,9 

Cordillera 13,6 123,8 9,1 13,8 125,6 9,1 

Guairá 12,8 121,6 9,5 12,9 122,5 9,5 

Caaguzú 31,1 438,5 14,1 31,5 444,2 14,1 

Caazapá 12,8 232,9 18,2 13 ,0 237,9 18,3 

Itapúa 24,5 382,2 15,6 24,8 386,9 15,6 

Misiones 3,8 51,3 13,5 3,S 51,3 13,5 

Paraguad: 17,1 191,5 11,2 17,4 194,9 11,2 

Alto Parana 12,1 220,2 18,2 12,3 225,1 iS,3 

Central 5,3 15,9 3,0 5,3 15,9 3,0 

¡:¡eembucú 3,7 25,S 6,9 3,7 25,5 6,9 

Amambay 5,2 49,9 9,6 5,2 49,9 9,6 

Canindeyú 5,9 83,2 14,1 6,0 85,2 14,2 

Pte. Hayes 0,2 3,1 15,7 0,2 3,2 15,8 

Alto Paraguay 0,02 0,2 11,5 0,02 0,2 11,6 
Chaco 0,01 0,01 12,5 0,01 0,1 12,5 
Nueva Asunción 0,001 0,02 15,5 0,001 0,02 15,5 
Boquerón 0,4 6,2 15,4 0,4 6,2 15,5 

FUENTE: MAG- Dirección de Censo y Estad~sticas Agropecuarias. 



TABLE llA 

RAGUAY -- Per C¡píii Consuaption of Major Carbohydrates,-

Y~ar Cassava Sveel Vhih Maize Uheaí Toi_l 
-- Pmentua'l Soare Alon;¡ Carbohydrates --
Cassava Sveeí Voite Malze Uneat 

Potatoes Ríte Carboh, Potatoes Rice 
------------------1,000 Metrir 10ns ---------

\968 2745 6LO 12.2 3\.6 32.6 411,9 66.7% 1481 3,OS 7.71 7.91 
1969 271.8 6U 17,5 316 32.3 ~21.5 65,21 155; Ul ¡,SI 7.71 
1970 275,3 66.0 26,2 31.6 32,7 431.7 6381 1531 6.U 731 7.61 
1971 2744 653 21.7 3l.6 32,5 425,6 6451 15.41 5,11 1.41 7,61 
1m 273,9 51.4 25,2 30.6 3U AI8.3 65,51 13.71 6.01 1.3~ ],51 
1973 27U 57.8 28,5 32,8 31.5 m,o tUl 13,]1 6.71 ],Bl 7,41 
1974 26U 53,6 32.3 33.0 31.2 AlU 6411 \281 7.7'!. 1.91 7.51 
1975 21;3.1 57.4 32.0 36.0 3U 419,5 t271 13.71 7tl 8,61 7.41 
1976 252,1 ss,. 3S.~ 36.6 30} AlU 60,51 IA,U 9.Zt 8,Bl 7.41 
1977 241,6 SU 33,3 314 31.7 m.s 6001 14 ,61 8.31 9,31 7.91 
1978 235. I 6U 32,9 37.2 32,2 402,8 5Ul IUI 6.21 9,21 8,01 
1979 230,0 66,5 33,9 310 32,8 .00,2 57.51 16.61 SSI 9.21 82$ 
1980 233.0 31.3 32.1 37.7 33.5 373.7 62.4t \0,01 8.61 IO,a 9.01 
1981 . 231.6 39.1 363 37,5 3H 377.2 61.U IUl 9&1 9,91 UI 
1982 241.3 40.9 37.8 31t 33,0 390.6 61,81 IUl 9,71 9,61 Ul 
1983 231,8 AL5 38,9 37.7 37,7 3B7,6 SUl 10.71 10.0: 9.71 9,71 
1984 251.J 45.8 4U 37.7 34.1 m,1 6J.91 \ LOS 9.11 9, IX S.21 

raguay, Real Retail Príces 01 Carbohydrates,-

Year Cassava Sveet Vhite Halze Vheat PopuL CP[ 
Potatoe. Rite 

1968 $19,31 $23,17 $11 1.97 $lI I .97 $88,e0 2, I 7 259 
1969 $18,94 $22.73 muo $106,06 $87,12 2.23 2U 
1970 $19.31 $23,17 $IOR,11 $108, Jl 188.80 2,29 25.9 
1971 m,79 $2J.35 $99,64 199,64 $78,29 2.36 28, I 
1972 11603 122.44 199,36 $99,36 $67.31 2 . .43 31.2 
1973 121.05 121.05 1107,89 1\05,26 18J.58 2,51 38.0 
\974 $15.32 $25,32 $JIUI $IlUI $9U4 2.60 474 
1975 12419 UUl 111089 1108,87 186,69 2,69 49.6 
1916 $23,21 $25,15 1106.38 $85, I I $108.32 2,79 51.7 
1977 124.35 $2A.35 195,65 $102.61 $90,43 2,67 57.5 
1~7S $2465 524.&5 $J{)S.40 $97.01 $15,50 2.97 6U 
197~ $30.92 $30.92 $91.50 $90,37 $6659 3.07 SU 
19SfJ $24.00 $24.00 182,00 SB3,OO $65,00 3, \7 100,0 
1981 52US $20,83 $81.52 $8U6 $63.41 3,21 IIU 
1182 $20.12 120.12 $103.24 $83.39 $63.67 3.37 JIU 
19113 $1889 m.89 $96.43 $105,92 $6544 3.47 148.2 



TABLE 12 
=================================================================: 

PAR A G U A Y 
1968-83 

Resumen de Tasas de Crecimiento Anual 

Consumo Per Capita 
Vacuno 
Cerdos 
Aves 

-3.2% 
2.7% 
3.2% 

Produce ion Total de Aves 
3.5% 

Preoios Reales al Detal 
Vacuno 
Cerdos 
Aves 

Precio Relativo 
Vaouno/Aves 

Poblacion~Total 

Poblaoion Urbana 

Ingreso real P. C. 

-0.4% 
0.1% 

-0.8% 

0.3% 

3.2% 

4.4% 

4.0% 

Consumo Per Capita 
Yuoa 
Batata. 
Arroz 
Trigo 
Maiz 

Produocion Total de Yuoa 

Precios Reales al Detal 
Yuca 
Batata 
Arroz 
Trigo 
Maiz 

Precio Relativo 
Yuca/Trigo 

-1.5% 
-3.0% 
~.3% 
0.5% 
1.6% 

2.3% 

1. 4% 
-0.3% 
-1.2% 
-2.1% 
-1. 4% 

3.5% 

=======:========================================================== 
~Ag~g-~¡----------------______________________________ ---________ _ 

Elasticidades de Series de Tiempo, 1968-83, PARAGUAY.
Consumo Per Capita de Yuoa Fresca 

Precio Propio 

Ingreso 

Urbanizacion 

Precio Trigo 

Precio Arroz 

Yuca 
Fresca 

-0.10 
(4.62 ) 

-0.13 
(7.03 ) 

-0.13 
(5.52) 

0.07 
(5.38) 

NO 
(2.78) 

Precio Propio 

Ingresa 

Precia Vacuno 

Precio Cerdos 

Carne de 
Aves 

-0.33 
(6.39) 

0.59 
(10.73) 

-0.15 
(3.10) 

0.53 
(6.49) 

~-----------------------------------------------------------------



TABLE 14 

Per Capi ta C.;:,nsumpti,;:,n, K,;), ¡'{ear, 

Total 
Beef POI'k P';:,ul tl'Y Meat 

1 ,9E,E. 49,4 16. 7 :3,2 6'3. :3 
1 1'367 45,0 17 ,4 ~;. :3 65,7 
1 ,968 46,4 17 -=-,Q :,:: . 2 67.:3 
1 ,969 44, 1 18. 1 3.0 6.5. :3 
1 ,970 45,E 1 ~3 . 5 :3,0 E.7. 1 
J ,971 4--:' o 

..;.. , '-' 1:3.8 ," 'J, 1 64 ,7 
1 ,972 3:=: . 1 19.2 ::::.2 60, o:: 

'-' 
1 J 97:3 :31 '? . '-' 19, ,5 4,0 54 ,7 
1 , '374 :3:3.2 1 '3.8 4,(> 57 ,0 
1" '375 28. i;: 20.4 3,9 53.2 
1 ,976 27,7 21 .2 :3.9 52, :3 
1 ,977 :30,7 21 ,6 4,0 .56. :~: 
1 , '378 27,8 22.8 4 ", ,," 54,9 
1 ,979 ~:2.2 25.2 4,4 61 .9 
1 ,980 :31 ,E 26.6 4.6 61 e' '-' 

1 ,981 29.9 25.:3 4 :-6 59,9 
1 qe.r;. 

I ... '-'':'' 28,7 24.9 4,7 5:=:. :3 
1 9"'-:' J • ..1 .... 28.9 25.2 4.6 

Relati ve PI' ices 
Retail 

8eef to PQl'k to 
P,;:,ul tl'y Poul try 

1 6'~' , - 1 ,04 
1 .E,9 1 ,04 
1 . :::0 1 ,0:3 
1 ,68 0,99 
1 7'" ' ,., <),96 
1 .60 0,92 

,89 1 12 
,99 1 16 

'1 .62 1 .09 
1 .76 1 ,25 
1 ,99 1 .32 
1 .23 O,8:~: 

1 .39 O.:3'E! 
1 .78 1 12 
1 . ';.t:3 1 .21 
1 ,90 1 19 
1 ,56 1 14 



TABLE 14A 

fAR!!üUAY . -
Segre.gacion de fuentes de" costo direcío en producCÍon de Yuca Fresca. 

Costos Tolales Costos/Ion fresca Equ. por ton. Yuca Seca 
2. S Canvers10n 

$3,237 land 
$12,122 labor 
"$5,218 Capital 

Land 
labor 
Capital 

Total 

18,000 
67,400 
29,015 

114,415 $S,231 $20,578 Tohl 

Segregacion de fuentes de costo directo en produce ion de Yuca Seca.-

Costo/ton Secado Costo/ton. Total Seca 
$3,253 Lano 

labor 
Capital 

Total 

m 
n,IQS 
$8,71)5 

$ll,82S 

Sale Prite, 75% Prica 01 Corn 

m,230 
$13,923 

m,f06 

$56,000 
Gros. "argio per Ton 01 Oríed Cassava 
Yielo 01 frash Ca,sava 13,900 

$23,594 

Segregarían de fuentes de tosto direrto en produccioo de Haiz.
Te,ool09ia: Arado [on Buey, Manual. 

Sourre 01 Direct (o;t 
lao~ 

Tota! Costlton. 

la~or 
Capital 

Total 

Sale Price. Guaranis { too. 
eross l1argin per Ti.m of Corn 
Yield 01 Coro, taos/h, 

$9,000 $3,600 
$28,925 $11,570 
$~6,IOO $1&,040 

m,025 $31,210 

170,000 
$38,79Ii 



Table 15. Projections of Fresh Cassava Needs, Year 2,000. 
Paraguay. 

FRESH CASSAVA 

Per Capita Consumption of Cassava 

Population 1983 3.5 

Annual Population Growth 3.0 

Population 2,000 5.7 

% Human Consumption in Total 37.7% 

Cassava Production 2,505 

Annual Growth in Real Price 
of Cassava 

Annual Growth in Real Price 
of Wheat 

Annual Growth Per Cap ita 
Real Income 

Per Capita Consumption of 
Cassava 2,000 

Cassava Production 

Yields/Ha 

Hectares 1983 (1000) 

Additional Hectares(1000) 

Labor per Ha (SEAG) 

New Jobs Generated per Year 

-1.0% 

-1.0% 

1.5% 

3,727 

13.9 

182.4 

78.8 

67 

21,122 

1983 271.9 Hlos 

242. B :rilos 



F'ran: WJrld Bank 
Agricultural Sector Study 



Yesr 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

Note: 

- 2~ -

PARAGUAY 

ESTUDIO SOBRE EL SECTOR AGROPECUARIO 

AlfEXO 1 
Cuadro 9 

Coeficientes de Proteoción Nominal: Algodón 
(G!k8) 

Equivalent 
Marketing snd Border Price 

Produeer Priee Processing Costs st Ginnery 

27 13.5 54 

44 22.0 73 

46 23.0 66 

43 21.5 66 

49 24.5 71 

59 29.5 90 

.54 27.0 94 

47 23.5 87 

65 32.5 114 

NPC 

0.68 

0.86 

1.07 

0.97 

1.05 

0.98 

0.81 

0.74 

0.80 

Exchange rates used are G 126 
for 1987 and G 177 for 1983. 
0.35 kg of lint. 

to 08$1 up to 1980, G 146 for 1981, G 160 
One kg of algodon en ~ 19 equivalent to 

Souree: MAG 
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PARAGUAY 

ESTUDIO SOBRE'EL SECTOR AGROPECUARIO 

Coeficientes de Protecci6n Nominal: SOya 
(G/kg) 

lfarke tiIIjJ and lilquivalent 
Year Producer Price Transport Coets Border Price 

1975 18 5.4 25 

1976 20 6.0 26 

Hm 21 . 6., '2 

1978 21 6., 'O 
1979 24· 7.2 '4 
1980 19 5.7 :54 

1981 28 8.4 ,:; 

1982 24 7.2 :;5 

1983 :;0 9.0 44 

Source: KAG 

ANEXO 1 
Cuadro 10 

lIl'C 

0.92 

1.00 

0.82 

0.89 

0.90 

O~67 

1.14 

0.86 

0.86 



ABXO 
c-.dro 11 

PARAGUAY 

ESTUDIO SOBRE EL SECTOR AGROPECUARIO 

Coeficientes de Protección Nominal: Tabaco 
(G!kg) 

Marketing end Equivalent 
laer Frodueer Priee Proeessing Coste Bordar Prica lIPC 

1975 68 58 120 1.10 

1976 50 43 111 .74 

1977 70 60 132 .97 

1978 80 68 133 1.23 

1979 120 102 169 1.79 

1980 140 119 183 2.18 

1981 86 73 211 .62 

1982 120 102 217 1.04 

Soures: KAG 
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ANEXO 1 
Cuadro 12 

PARAGUAY 

ESTUDIO SOBRE EL SECTOR AGROPECUARIO 

Coeficientes de Protección Nominal: Carne Vacuna 
~G7kg) . 

Marketing and Equivalent 
Yaar Producar Prica Proceesing Costa Border Prica NPC 

1975 44 18 59 1.07 

1976 42 17 70 0.79 

1977 47 19 67 0.98 

1978 51 20 95 0.68 

1979 76 30 128 0.78 

1980 104 42 122 1·30 

1981 110 44 125 1·36 

1982 85 34 120 0·99 

1983 100 40 153 0.89 

Note: Coaff1cient usad to convert livewe1ght to bonelesa 1a 0,40. 

Source: MAG 
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PARAGUAY 

ESTUDIO SOBRE EL SECTOR AGROPECUARIO 

Coeficientes de Protección Nominal: Trigo 
(G/kg) 

Marketing and Equivalent 
lear Producer Price Transport Costs Border Price 

1975 25 2.5 22 

1976 25 2.5 18 

1977 22 2.2 14 

1978 22 2.2 16 

1979 24 2.4 21 

1980 25 2.5 23 

1981 26 2.6 27 

1982 35 3.5 23 

1983 42 4.2 23·3 

Source: MAG 

ANEXO 1 
Cuadro 13 

NPC 

1 .28 

1 .61 

1.86 

1.59 

1.29 

1.22 

1.07 

1.80 

2.20 
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PARAGUAY 

ESTUDIO SOBRE EL SECTOR AGROPECUARIO 

Coeficientes de Protección Efectivos 

Year Soybeans 

1975 .85 
1976 ·92 
1977 .73 
1978 .80 
1979 .81 
1980 .60 
1981 1.00 
1982 .78 
1983 .85 

Wheat 

1.20 
1·50 
1.60 
1·30 
1.00 
1.25 
.90 

1.60 
1.90 

ANEXO 1 
Cuadro 14 
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PARAGUAY 

ESTUDIO SOBRE EL SECTOR AGROPECUARIO 

Costo de los Recursos Internos (1982-83) 

Border Prices 
Domestic Value af of Importerl 

leem . Inputs OUtl'ut ($) Inputs 

Cottan 
Traditional 46,792 615 38 
Improved 55,040 820 49 

IIdz .. 
-¡¡Ynand 22.,146 214 27 

"echanized 19,818 380 95 

Tobaeeo 
Blacl< 101,412 969 49 
Burle,. 109,220 1,006 74 

So¡beanS 
y hacd 32,091 371 45 

Oxeu 33,075 391 59 

-Tractor own 16,670 495 135 
tractor contracted 18,688 474 158 

lIhe.t la 
Own - 20,640 270 167 
Contract 22,554 245 190 

Sunfl"" .. r 
B,. hand 21,732 225 21 
Oxen 28,416 243 39 

Castor Belln 
Average year 1-4 25,995 426 40 

Pet!t C .... in 60,120 414 38 

lUce 
--o;:y improved 21,530 400 168 

Irr. mechanized 39,115 1,000 331 

Beef 
--¡:¡Oclel 1 994 19.5 7 

Iiodel 2 1,758 62.5 11 

ANEXO 1 
Cuadro 15 

DRe 
Coefficient 

.50 

.44 

.74 

.43 

.68 

.73 

.61 

.62 

.29 

.37 

1.25 
2.55 

.86 
.87 

.42 

1.0 

.58 

.37 

.50 
0.21 

l.!. Value of output in border pr1c@ as ralculated for NI'C G 23. 

Notes:: 

Source: 

Domestic input5 valued at mar~e~ prices. 
Value ef output in S at G 160: ·~~l. 

Price imported i~put9 - at rerot:ed prlces. 

Tabie 7. 
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Cassava Potential in Mexico and Its Relationship 

with the Rest of the Economy 

Summary and Conclusions 

Roberto R. Saez 
20 January, 1987 

Although Mexico has achieved significant and continuous economic 

growth since the early fifties, its economy stopped expanding for the first 

time in 1982, entering asevere recession during 1983-84, while just barely 

recovering those losses by 1985, to arrive at equivalent 1981 production 

levels. Throughout these decades several policy distortions were slowly 

but consistently developing (Le •• in the areas of fiscal, monetary, and 

exchange rates pol icies) which moved the country into an unprecedented 

inflationary process, significant disequilibrium in its trade and current 

aceount balances (that led to the accumulation of the second largest LOe 

foreign debt), and major reductions in purchasing power in the salary for 

the average worker. Nevertheless, due to policy revisions Mexico appears 

to be starting to build bases for a healthier economic growth' Trade and 

current account surpluses in recent years are apparent, as well as a trend 

to reduce fi sea 1 defi e i ts, conduct a neutral monetary poli cy, and reach 

more favorable terms for its foreign debt repayment. 

The agricultural sector, in particular, has been expanding at a slower 

rate relative to the other productive sectors, which implies that typical 

rural per capita incomes are below the national average, even though 

significant labor emigration towards urban areas and abroad has been under 
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way. The reason for that is the increasing difficulties in expanding total 

cropping land available, and thus further production and income growth has 

had to depend on productivity gaíns. Moreover, beef cattle performance is 

constrained by the predominance of extensive production systems, and the 

existence of legislation that does not properly encourage investments badly 

needed for higher productivity gains. Another crucial indicator of the 

unsatisfactory growth of the Mexican primary sector is the shift that too K 

place in the agricultural trade balance during the last few years, which 

between 1980-83 showed an average US$1.000 mil1ion deficit per year. 

Commodities which account for the aboye trade deficits are the strong 

external dependence on maize, grain sorghum. and dairy products. 

Mexico's protein per capita consumption from animal origin is st;l1 

below the levels of other countries in comparable stages of development. 

A1though good progress has been attained in domestic supply of broilers, 

pork, and eggs, more should be expected in a11 of these, in addition to the 

relatively slow improvement in dairy and beef consumption. Whenever the 

country resumes its past economie growth, new and stronger pressures wi11 

be evident in domestic feed grain demand (;.e., gra;n sorghum) to ;ncrease 

produetivity within the livestock sector. 

Cassava production in Mexico has all the potential to provide a 

positive eontribution to several of the deficiencies just cited, that is: 

(al its lower soi1 fertility requirements makes feasible the expansion of 

the agricultural frontier utilizing this crop, (b) its efficient 

utilization as an energy source in animal feed formulations can clearly 

reduce the need to import grain sorghum, and (e) its high labor 
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requirements in production and processing genera tes sources of income in 

poor rural areas with few additional alternatives. 

In order to develop an appropríate strategy to meet these objectives, 

an economic analysis was conducted to evaluate cassava prívate 

profitability. The analysis of root production costs in relation to root 

prices showed a net return of 10 per cent ayear on total fíxed capital 

requirements (i.e., land and processing plants); the price of dried cassava 

offered at the animal feed pl ants be; ng 80 per cent of the pri ce of 

sorghum. The prerequisites to arrive at that economic performance are 

average fresh cassava yields of 15 rnetric tons/ha. and each concrete floor 

of 2,000 square meters being able to generate 460 metric tons of dried 

chips during a six month periodo Cassava roots for coversion into silage 

showed even higher profitability levels, due to a shortening of 5-6 months 

in the length of the production cycle relative to dried cassava (the reason 

i s not a bi o 1 ogi ca 1 one but due to a better ha rves t i ng time). Recent 

policy changes will a1so favor cassava production indirectly. The creation 

of sorghum price differentials between different consumption regions have 

reduced interna] transportation subsidies. Also al10wing any private firm 

to import sorghum, will force domestic prices more in line with 

international prices. Previously domestíc prices ha ve been below 

ínternational prices. Flexible exchange rate adjustments can a1so help in 

the same direction. 

A1though private internal prices for dried cassava are comparable to 

international ones (US$97.00/ton cif Mexico), \1hen input prices are casted 

at social prices an effective protection coefficient of 1.43 is derived. 
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The existence of government subsidies in the cost of agricultural machinery 

services 5upplied by the state, as well as in fertilizers and fuel explain 

the fact that cassava social costs are higher than those observed by 

farmers. Furthermore, a ORe coefficient of 1.08 was computed for 

production-processing-marketing of dried cassava, so that the social cost 

for fixed factors of production (i.e., labor, capital, and land) are aboye 

the value-added for dried cassava also evaluated at shadow prices. Minor 

increases in the international price for cassava (grain sorghum), and/or in 

the social internal transportation costs to ship the product to consumption 

areas, and/or small reductions in the social cost of labor (including 

income distribution considerations) can easily change the aboye ORe result 

into a figure less than one. 

The estimated demand potential for dried cassava at the national level 

in 1990 indicates a need to generate an annual production of 1,336,000 tons 

of cassava root, which allows the substitution of 1,491,000 tons of 

imported sorghum, and net positive savings in foreign exchange in the range 

of US$114.2 millíon per year (the increased purchases of soybean meal from 

abroad in order to keep a constant protein balance in the animal feed 

ration are taken into consideration). It would be necessary to plant 

231,570 has of cassava by 1990 allowing the creation of 61,500 year-round 

jobs in marginal areas. lt is expected that swine should demand nearly 

half of the cassava supplied, followed by dairy cattle, and poultry. 

Final1y, improved transportation methods for dried cassava (i .e;, 

pelletization) should be gradually implemented to better compete with 

domestic sorghum in areas located at a distance from tropical production 

zones. 



El POTENCIAl DE LA YUCA 'EN MEXICO 
Y SUS RELACIONES CON El RESTO 

DE LA ECONOMIA 

Resumen y Conclusiones 

A pesar de que Héxico lograra un crecimiento económico muy signifi
cativo y continuo desde la década de los '50, la economía se detuvo por 
primera vez en 1982, entrando en una severa recesión en 1983 y 1984, 
para recién en 1985 recuperar el terreno perdido y arribar a los niveles 
productivos de 1981. Durante todos esos años se fueron generando 
~iertos'desvlos de política económica (en las áreas fiscales, ~onetarias 
y cambiarias) que condujeron al país a un proceso inflacionario sin 
precedentes, severos déficits en la balanza comercial y de pag~-s, gran _ 
endeudamiento externo, así corno pérdidas en el poder adquisiti o del 
salario del trabajador ,medio. Sin embargo, fruto de revision s de -

- política en años reéientes, se estadan echando las bases para un 
crecimiento más sano al empezar a ve~ificarse superávits comerciales y 
en la cuenta corriente de la Balanza de Pagos, tendencias a la reducción 

-del déficit presupuestal pe Gobierno-;'practicar una política monetaria 
neutra en el circulante, y alcanzar una renegociación más favorable de 
su deuda externa. 

El sector agropecuario por su parte ha estado creciendo a un ritmo 
por debajo de los demás sectores productivos con 10 que los ingresos per 
cápita promedio rurales, a pesar de la OCUITencia de una fuerte emigra
ción hacia centros urbanos y/o al exterior, se encuentran muy por debajo 
de los sectores no-rurales. La razón de ello son los crecientes difi
cultad~s de expandir la superficie total agrícola nacional, por 10 que 
la mayor parte de los aumentos de producción deberan ahora ser explica
dos mediante incrementos de productividad. Por otro lado, -rubros como 
la ganadería de bovina de carne tienen como limitación su enfoque exten
sivo de producción, así como la existencia de problemas de legislación 
rural que no estimulan adecuadamente la inversión productiva en dicha 

i 



actividad. Otro indicador de la insuficienéia en el crecimiento del 
agro mexicano ha sido el viraje que tomó la balanza comercial 
agropecuaria en aftos recientes, la cual desde 1980 se ha transformado en 
negativa en el orden de los US$l,OOO millones anuales entre 1980 y 1983. 
Rubros representativos cuyos importantes déficits internos en producción 
explican tal fenómeno son el ma~z, sorgo y productos lActeós. 

Los consumos per cápita de proteína de origen animal en México se 
encuentran todavía por debajo de 10 que manifiestan economías en estado 
comparables de crecimiento. A pesar de los importantes progresos en la 
oferta interna de productos como carne de pollo, cerdo Y,huevo, mucho 
más se puede esperar de ellos, así como también en términos de lácteos y 
carne de res. En la medida que el país retome el crecjmiento económico 
que lo 'caracterizara durante las últimas tres décadas, nuevas y más 
fuertes presiones se generarán en la demanda de cereales forrajeros como 
el sorgo, a los efectos de dar sustento a los aumentos en productividad 
requeridos dentro del subsector pecuario. 

El cultivo de yuca en México tiene todo el potencial para dar 
respuesta a varias de las deficiencia? antes citadas, ,omo son: (a) sus 
menores requerimientos en fertilidad de suelos, 1,0 cual 10 hace muy 

,atractivo como para que el pats pueda expandir su frontera agrícola en 
'esta actividad, 'situación que seguramente no es viable en muchos de los 
rubros tradicionales, (b) su utilización eficiente como fuente 
energética en dietas animales, permitiendo al iviar las presiones de 
importaciones de sorgo, y {e} sus altos requerimientos de mano de obra 
durante sus etapas de producci ón- procesami ento. generando fuente de 
ingresos en zonas rurales con escasas alternativas adicionales. 

Para dar sustento a las afi rmaciones anteriores se condujo un 
análisis económico que verificase la rentabi1 idad privada de la 
actividad yuca. Del mi?mo se concluyó sobre la adecuada competitividad 
de esta raiz al permitir generar en moneda constante un 10% de interés 
anual sobre el capital fijo total invertido (ej., tierra y plantas de 
proces~miento), y al mismo tiempo el precio final del producto seco 
ofrecido y puesto en planta de alimento balanceado ser un 80% del precir 

ji 



del sorgo en dicho lugar. los requisitos 'esenciales para arribar a 
estos niveles de eficiencia econ6mica son de que el rendimiento medio 
por hectárea de yuca fresca sea de 15tons, y que cada patio de 2,000 
m2 de superficie sea capaz de generar en un período de ~eis meses la 
cantidad de 460 tons de producto seco. la yuca producida con miras a 
ser ensilada en silos apropiados muestra aún mAs altos niveles de 
rentabilidad al poderse acortar la duración de su ciclo de crecimiento 
en 5-6 meses. Un cambio reciente de política que debería favorecer 
indirectamente la producción de yuca es el de la presencia de precios 
diferenciales del sorgo entre las distintas zonas de consumo del cereal, 
el suprimirse parte de los subsidios de su transferencia a regiones 
lejanas a los centros de producción. 

Si bien el precio interno de la yuca deshidratada'es comparable al 
de su equivalente internacional (US$97.0/ton m~trica), cuando se toman 
en cuenta los insumas que se requieren para su producción se arriba a un 
coeficiente efectivo de protección de 1.43. La presencia de subsidios 
en los servicios de maquinaria agrícola aportada por el Estado, en los 
fertil izantes, y en los combustibles 'explican 'que el costo social de la, 
producci ón~proce'sami ento-comerci al izaci ón de yuca sea superi or al costo 
observado por el agricultor. En adición se concluyó que el coeficiente 
"DRe" para esta ralz de 1.08, con lo que se verifica su ligera 
rentabilidad social negativa, al ser los costos sociales de los factores 
fijos de producción (trabaja, capital y tierra) superiores al valor 
agregado de la producción de yuca seca, valorada tambi~n a su precio 
sombra. Ligeros aumentos en los precios equivalentes internacionales de 
yuca, y/o en sus costos de comercialización para su introducción al 
p,éíS, y/o reducciones menores en el costo social de la mano de obra 
harían cambiar el resultado del ORe hacia el lado positivo. 

Al cuantificar la demanda potencial de yuca seca a nivel nacional 
se concluyó de que hacia 1990 existir'an las necesidades de generar 
anua lmentel: 336 ,000 tons de este producto , permitiendo sustituir 
1:491,000 tons de sorgo importado, y un ahorro neto positivo de divisas 
del orden de US$114.2 millones anuales (al tomar en cuenta las 
necesidades de mayores importaciones de pasta de soya para mantener un 

i i i 
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balance proteico constante en las dietas animales). Para tales efectos 
se necesitarán de la siembra de 231,570 has de yuca, las que permitirán 
la creación de 61,500 empleos eficientes (hombres-año) en áreas con baja 
productividad actual. La producción de cerdos será la que podrll 
consumir hasta en un 50% la yuca a ser producida, siguiendo en orden de 
importancia la lechería y la avicultura. Por último, deberán mejorarse 
los mecanismos de transporte de yuca seca mediante su peletización a 
efectos de eficientar su comercializaci6n a zonas lejanas a las de 
producci6n, y así mantenerse competitivo con el sorgo. 

iv 
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EL POTENCIAL DE LA ~UCA EN MEXICO 
y SUS RELACIONES CON EL RESTO 

DE LA ECONONIA 

Este trabajo resume las investigaciones relativas a la economía del 
cultivo de yuca en México durante los dos últimos años, como parte de un 
proyecto del CIAT que involucrara a este autor en varios países de 
Meso-América. El presente documento intenta cuantifi car 1 as rea 1 es 
posibilidades de esta raíz en el país, verificando los incentivos 
privados y sociales que tiene dicha actividad como condición esencial 
para la generación de una oferta comercial suficiente que satisfaga la 
demanda potencial agregada que oportunamente fuera detectada. Durante 
el proceso, de derivación ~e estos resultados fue también necesario 
clarificar los vínculos directos e indirectos que tiene la yuca con los 
demás sectores económicos, para de esta forma resaltar aún más su 
importancia estratégica. 

A) . Aspectos Macroeconómicos 

La economía mexicana ha estado creciendo muy significativamente 
desde la década de los '50 hasta 1981, a un ritmo promedio anual de 
6.7%, impl icando con ello que cada 11 años su capacidad para generar 
bienes y servicios se duplicaba. Consistente con la afirmación 
anteriol', el ingreso bruto per capita de México también evidenció claros 
progresos, al crecer a una tasa del 3.4% anual. Esta etapa de bonanza 
económica quedó truncada en 1982 cuando el Producto Bruto Interno (PIB) 
primero se detiene, para luego caer en 1983 y 1984 a valores 5.2% y 2.5% 
inferiores respectivamente a 10 alcanzado en 1981, para recién en 1985 
recuperar los niveles de 1981. A pesar de ello, el tamaño de la 
economía mexicana en 1985 alcanzaba el muy significativo monto de 
US$181.4 billones (Apéndice 1.1). 

Son varias las razones que explican la evolución económica seguida 
por México, por 10 que se comenzará por analizar al sector público en su 
calidad de demandante de bienes y servicios (politica fiscal). Así, al 
evaluar la participación relativa de los gastos corrientes del Gobierno 
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dentro del PIB durante las tres últimas dl!ca'das. se observa una clara 
tendencia a acrecentar su rol, al pasar de un 4.4% a un 11.4% en 1982. 
De haber existido un total equilibrio entre los ingresos y gastos 
públicos durante todo ese tiempo, de manera que el alcance del Gobierno 
se hubiera limitado a su real capacidad de generación de ingresos, 
aquella tendencia no hubiera sido negativa en 51. Sin embargo, al 
computar los niveles,de dl!fieit fiscales con relación al tamafto de la 
economía (PIB) en cada afto, se verifica un creciente desnivel hasta 

,llegar a un 15.7% en 1982 (7.8% en 1983). En otras palabras, durante el 
bieño 82/83 los ingresos solo ascendieron a un 65% del total de egresos 
(consumo más inverSión). El déficit públtco acumulado entre 1966 y 1983 
ascendió a US$87 billones, los que fueron financiados en un 73% en el 
mercado interno de valores del país, y en un 27% mediante financiamiento 
externo. Este exceso de demanda agregada atribuible al desequilibrio 
presupuesta" de México, dió las bases para que se iniciara un proceso 
inflacionario creciente. Períodos claramente diferenciables son: (a) 
1953-1971: en donde los precios internos crecían a 5010 un 4.2% anual, 
(b) 1971-1980: a 15.9% anual. y (e) 1980-1985: a 48.5% anual (Apéndice 
1.2 y 1.3). 

Una di recta consecuenci a del desencadenami ento de todo proceso 
inflacionario es que el poder adquisitivo del salario tiende a decrecer. 

, Al. verificar esto con la realidad mexicana se comprueba que durante 
1953-71 cuando la inflación era muy leve, el ~ndice general de salarios 
subía más rápidamente que los precios. Durante toda la década de los 
'70 y principios de los '80, las variaciones de precios y salarios 
fueron aproximadamente equivalentes, hasta que desde 1983 al presente se 
comprueba que los salarios no se ajustan a los cambios de precios, 
sufriendo el trabajador medio del país una pérdida significativa en su 
poder de compra (un 29% entre 1982 y 1984). 

Otra herramienta que cventa en general todo gobierno es la 
definición de su po] Hica monetaria. Una po1 ítica monetaria "neutra" es 
aquella que permite que el volumen de dinero circulante esté en todo 
momento en relación con el valor de los bienes y servicios generados por 
una economía. Este justamente fue el caso en México durante el período 
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1953-75, en donde mientras el PIB se movillzaba a un ritmo del 6.6% 

anual, la cantidad de dinero circulante real aumentaba a un 6.0%. Sín 

embargo, esta política se interrumpe en la segunda mitad de los '70 y se 

prolonga hasta 1982 cuando la masa monetaria real ampliamente supera al 

crecimiento del PIB (15.9% vs 5.2%). Ello nos conduce a pensar que 

parte de los déficits presupuestales generados durante este período, 

fueron en realidad financiados por una emisión monetaria sin ningún 

respaldo económico. Esta política monetaria "expansionista", si bien le 

reduce la presión al gobierno en cuanto a dar cumplimiento con el 

servicio de su deuda interna contraída, lógicamente prepara las bases 

para una acentuación de los problemas inflacionarios. Eventualmente el 

Gobierno de México fue conciente de ello, por 10 que hacia 1983, 1984 Y 

1985 1 a 'masa de di nero rea 1 ci rc!!1 ando decrece más fuertem!ó'nte que 1 a 

'ca'ida del PIB, buscando conseguir una contracción monetaria que aliviase 

'las presiones alcistas de los precios. Sin embargo, ello no tuvo los 

resultados esperados al ser ya muy fuertes las expectativas 

inflacionarias del productor/consumidor de,1 pa'ís (Apéndice 1.4). 

Otro rol muy importante que tiene el sector ptiblico es la defini

ción de su po11tica cambiaria. Casi sin 'excepción toda economía que 

I busque y desee ampliar sus re laei ones ' i nternaeiona 1 es, su ti po de cambio 

debe estar en directa relaci6n con la evolución diferencial de los 

,precios internos entre las principales economías que comercial icen entre 

sí (ej., EEUU y México). En este sentido es posible observar que 

durante dos décadas (1955-1 975), el tipo de cambi o de ~1éxico estuvo 

congelado en los Mex$12.50 por dolar americano, durante un período en 

que si bien el ritmo inflacionario interno era leve, a pesal' de ello era 

superior al correspondiente a EEUU. Así, mientras los precios promedios 

en este últir.10 país se duplicaban en dicho período, en México los mismos 

se triplicaban. Durante los anos 1976;77 las presiones internas para 

fijar un' tipo de cambio más realista fueron muy fuertes, por lo que el 

gobierno decidi6 devaluar su moneda, primero a $15.43 (1976), Y luego a 

$22.57 (1977). Sin embargo, nuevamente predominó un critedo "naciona

lista" hacia la defensa de la moneda mexicana, por 10 que las subsecuen

tes correcci ones cambia ri as se hacen muy 1 entamen te , arri bándose haci" 

1981 a un valor del dolar de $24.52, a pesar de que por entonces ya se 
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hab1a desatado un proceso inflacionario bastante significativo. No es 

sino hasta 1982 en donde el ajuste cambiario se hace inevitablemente más 
• 

flexible, con lo que la tasa de devaluación promedio anual entre 1981 y 

1985 se situa en el 60%. rn adición, el diferencial entre el dolar 

controlado (aquel que sirve para efectuar las transacciones internacio~ 

nales miís esenciales). y el dolar libre (fruto del equilibrio de oferta 

y demanda por esta divisa en el mercado interno), se ubica a niveles 

bastantes similares entre sl'durante 1983~85 (0.844), lo cual implica un 

precio oficial relativamente adecuado por este recurso escaso. 

Naturalmente que las repercusiones de una política cambiaria van , 
mucho m¡¡s allá de una simple posición nacionalista. En gran medida ella 

condiciona el éxito (fracaso) de la,. política comercial de un pa's en su 

'calidad, de demanda de bienes y servicios del exterior, y de su capacidad 

de ofrecer sus propios productos a precios y calidades competitivas. Un 

tipo de cambio sobrevalorado como el q~e predominara en México por 

muchos años, tiene como consecuencia que las importaciones tenderán a ' 

ser relativamente baratas por lo que se estimularán, ,en contraposición, 

con el hecho de que las exportaciones seran relativamente menos 

competitivas en el exterior, y/o los empresarios nacionales no tendrán 

'los suficientes incentivos para su prow~ción y crecimiento. 

Estudiando, la balanza comercial ,de México durante las tres últimas 

décadas (total de bienes exportados menos bienes importadOS). se puede 

ve1"ificar en gran medida las afirmaciones generales del párrafo 

anterior. Así tenemos que entre 1953 y 1969 el déficit comercial 

representaba en promedi o un 45% del volumen exportado, desequi 1 ibri os 

'éstos que continuaron acentuándose con el paso del tiempo a 75.4% de 10 

exportado en 1970 y 126;3% hacia 1975. Como consecuencia de la 

aparición de un nuevo y muy importante producto exportable (petróleo), 

la econom~a mexicana comienza a reducir lentamente sus déficits 

comerciales, pero no será sino hasta 1982 en donde por primera vez logra 

un superávit de US$6.8"billones. Desde 1982 hasta 1985 el país en su 

conjunto fue capaz de exportar USS1.88 por dolar importado. Conse~ 

cuentemente, el cambio positivo exper~lr.entado en el comportamiento 

comercial de México desde 1982 puede atribuirse en parte a un proceso 
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acentuado de de va 1 uaci ones, así como a un' control es tri cto de 

importaciones (ej., 1982 se importó 40% menos que en 1981, Y durante 

1983, 64% menos que en 1981), y posiblemente también a una caída en la 

demanda total agregada del p&ís (Apéndice 1.5). 

llama la atención el hecho de que los saldos positivos comerciales 

de f4éxico entre 1982 y 1985 neutralizaron completamente todos los défi

cits comerciales acumulados desde 1953, quedando aún así un superávit de 

US$11,905 millones. Sin embargo, la recuperación financiera por esta 

vía es solo parcial, ya que se debe adicionar los demás movimientos 

financieros (transacciones) entre países (ej., flujo neto de servicios, 

servicio de la deuda externa, turismo, remisiones al exterior por otros 

conceptos, etc), con lo que el saldo acumulado de la cuenta corriente de 

la Balanza de Pagos se situaba en 1985 con un negativo de -US$48,176 

millones Y. Esta última cifra es la que realmente está pesando 

sobre la economía mexicana, y a la que se intenta renegociar con plazos 

más amplios y menores tasas de interés, a efectos de que el servicio de 

la misma no ahogue la .capacidad efectiva de crecimiento del país . 

. Quizás como un indicio estimulante hacia el futuro, entre 1983 y 1985 se 

~onsiguieron saldos positivos. en la Cuenta Corriente" los que no se 

habían generado desde 1955, por un monto acumulado de US$10,199 millones 

. (Apéndice 1.6). 

Resumiendo, si bien Héxico ha mostrado una gran capacidad de 

crecimiento económico sostenido durante muchos años, el propio éxito 

alcanzado fue enmasca rando algunas importantes di stors iones de sus 

políticas fiscales, mon~tarias y cambiarias que indujeron por un lado, a 

la generación de un proceso inflacionario sin precedentes durante los 

'80, pérdidas significativas en el poder adquisitivo del trabajador, y 

severos déficits en la balanza comercial y de pagos. Con el advenimien

to de la presente administración política del país, se empezaron a tomar 

medidas correctivas a 1?5 desvíos pasados, especialmente con el objetivo 

de reducir los déficits fiscales [racionalizando el gasto público 

Si a esta cifra se le agrega otras ,deudas contraídas por el Estado 
y los particulares, se arriba a una deuda externa hacia fir.esde 
1985 de US$86,504.3 millones (BANANEX, 1985). 
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(incluido la eliminación o reducciiin de súbsidios y venta de 

paraestatales)], ajustar la masa monetaria al volumen real de la 

economía, y ejecutar una política cambiaria realista que estimule la 

obtención de balances netos positivos de divisas. la caída reciente en 

los precios del petróleo lógicamente ha complicado las ya difíciles 

metas a concretar, pero aDn asl habrla indicios de que Mlxieo esta. 

arribando a un nuevo equilibrio que le permitirá retomar un crecimiento 

más sano de su economía en los próximos años. 

B) El Sector Agropecuario de México 

El sector primario de la economla mexicana ha venido perdiendo te

rreno en su participación dentro del PIS total, situación ésta que es 

muy característica de economías que han estado sometidas a rápidos pro

cesos industriales, y en donde a su vez, .el sector terciario (gObierno y 

sector servicios) ha crecido más que proporcionalmente. Así tenemos que 

mientras el PIB agropecuario (sumatoria de. la contribución de los sub

sectores agrícola, pecuario, forestal, y pesquero) se situaba en 1960 en· 

. un 15.9% del total, su ponderación ha ·venido cayendo sistemáticamente 

~asta 1982 (con 7.4%), para luego recupenlrse levemente hacia 1984 con 

9.4% de participación. Lógicamente que este deslizamiento de los 

.aportes relativos del agro mexicano ha estado directamente relacionado 

con un proceso de movil ización de recursos humanos hacia las ciudades. 

Dichos movimientos migratorios internos fueron bastante sigllificativo 

entre 1965-1973 (4.8% anual), decreciendo algo en años más recientes 

(1973-84: 4.0% anual) (Banco Mundial). Computando entonces el PIB agro

pecuario en relación a la población rural de 1984 (la que se estimaba en 

un 31% del total poblaciona1), se al'riba a una cifra promedio de US$620 

per cfipita anuales, los que contrastan abiertamente con el valor del 

producto generado por los sectores no agropecuari os en re 1 aei ón a su 

respectiva población (US$2,954 per cápita anual). Al margen de algún 

tipo de distorsión 4ue .incida en el cómputo de estos dos niveles de 

ingresos, el diferencial entre ellos es más que significativo como para 

reconocer 1 as des i gua 1 dades de oportunidades de progreso y bienestar 

entre estos grupos sociales (Apéndice 2.1). 
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El sector prin~rio de México ha estado treciendo entre 1960 y 1985 
a una tasa anual del 3.55%, la que fue significativamente inferior al 
5.5% de la'media de toda la economía. La década de los '70 fue en donde 

el agro aumentó más rápidamente sus niveles de producción (3.65% anual), 
los que fueron superiores a los de la década de los '60 (2.88% anual), y 

a los de los '80 (3.41% anual'). 

Analizando la composición del PIS agropecuario, se puede comprobar 
que es el subsector agricola el que tiene un rol mayoritario con 58.4% 
en 1985, a pesar de que la superficie efectivamente utilizada por el 
mismo es de apenas un 12% del territorio nacional (ej., área cosechada 
en 1983: 20:808,462 has). Esta área cultivada se lleva a cabo en un 
75% bajo'condiciones de temporal (secano), y en un 25% bajo riego (ej., 
4:845,235 has en 1983). En segundo lugar se-ubica el sector pecuario 
con una participación del 34.8% en 1985. Sin embargo, la tasa de 
crecimiento de este último subsector ha, estado consistentemente por 
encima del agrícola entre 1960 y 1980 (4.8% vs 3.6% anual), especial
mente durante los '70, fruto de la expansión de los rubros avícolas y 

. porcícolas. Por 10 contrario, en 10 que va de los '80 la demanda por. 
productos de ol'igen animal 5e ha venido resintiendo,~on lo que sus 
. . 
respectivas ofertas crecieron más débilmente que la de los cultivos. Un 
desglose del subsector pecuario de México en 1983 nos ilustra de la 
siguiente distribución: (a) cerdos: 31.6%, (b) lechería: 22.5%, (e) 
ganadería de carne: 22.4%, (d) pol1os de engorda: 10.8%, (e) huevo 8.0%, 
y (f) otros: 4.7% (Saez, 1985). 

Otro punto importánte que sirve para caracterizar al agro mexicano , 
es su balanza comercial internacional, así como su aporte a las 
importaciones y exportacibnes totales. Así tenemos que entre 1969 y 
1983, mientras las importaciones de origen agropecuario representaban un 
13.0% del total importado (con lo qlie se asemeja bastante a su 
participación dentro del PIS total), las exportaciones de productos 
primarios ponderaban en un 31.9% del total exportado. En adición, 
existe una clara distinción entre ellas, pues mientras las importaciones 
han estado fluctuando en términos de sU,respectiva media, el porcentaje 
de productos exportados agropecuarios han tendido a la baja sistemática-
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mente, situándose en 1983 con solamente un 7.3% (Apéndice 2.2) • . . 

Más importante aún es lo que ha ocurrido con el balance neto de 
divisas aportadas por el sector primario. En este sentido es posible 
comprobar que mientras se consiguieron saldos netos favorables entre 
1969 y 1979 del orden de los US$487.7 millones por año en promedio, 
durante los cuatro últimos años reportados (1980-83) se generaron muy 

importantes déficits: US$1,D88 millones por año en promedio. La razón 
de ello se deberá encontrar en la disminución del crecimiento que 
experimentara el sector primario, el cual ha estado por debajo de el de 
su pob 1 aci ón durante años reci entes, con lo que por un 1 ado los 
excedentes exportables se han contraldo, y por otro las disponibilidades 
internas de los demás bienes también se han reducido .. Productos parti
cularmente deficitarios en la balanza comercial han sido los cereales 
(1982-84: -US$8D4.8 millones anuales), semillas oleaginosas (1978-83: 
-US$3D4.4 millones anuales), y productos lácteos (1979-84: -US$13D.5 
mi 11 ones anua 1 es) . 1 nc 1 uso 11 ama 1 a atenc i ón que el sa 1 do neto de 
exportaciones de carne de res entre 1978 y 1983 fuera de apenas US$65.9 
millones anuales en ·promedio, a pesar de que a esta actividad se le 
dedicil un alto porcentaje del territorio nacional. Saldos positivos 
significativos se generaron solamente en los rubros de frutas y 

vegetal es (ej., tomate), café y cacao (1979-83: subt.ota 1 agregadoanua 1: 
.US$754.9 millones) (FAD, 1984) .. 

De entre la gran cantidad de cultivos que se practican en México, 
son el maíz y el sorgo los que por su importancia y cuantla los que más 
directamente están relacionados con la problemática de la yuca en este 
pa~s. Consecuentemente se hará una breve discusión sobre sus 
respectivos comportamientos históricos, para luego vincularlos entre sí 
y con respecto a la yuca. 

Comenzando por el ~aíz, es indiscutible su enorme gravitación 
dentro de la economía agropecuaria mexicana el explicar este cultivo en 
1983 un 36% del total de superficie cosechada, y ocupar un área de 7.4 
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millones de has. Pr~cticamente durante las filtimas dos d!cadas no ha 
habido aumentos en area, aunque sí en los rendimientos unitarios (entre 

1964-85: 2.3% de crecimiento anual). Combinando los efectos de areas 
trabajadas y de eficiencias productivas se tiene que la producción. pasó 
de 3.7 millones de ton s en 1953 a 14.0 millones de tons en 1985 

(crecimiento: 4.1% anua1)(Ap!ndice 2.3). 

Durante el período 1953-72, cuando la producción interna de maíz 
creció a un ritmo del 4.6% anual, M!xico estaba en condiciones de 
exportar pequeños excedentes de este grano en el orden del 2% de su 
producción total en promedio. Sin embargo, entre 1972 y 1985 el 
crecimiento de la producción cae a un 3.04% anual, explicado en un 92% 

por aumento en los rendimientos, con 10 que se evidencia las dificulta
des que enfrenta este cu lti vo para conti nuar i ndefini damente 1 a 
expansión en ~rea. Como directa consecuencia de 10 anterior, y de los 
continuos aumentos de población y de los consumos per capita de este 
grano. ello condujo a que el país se viera obligado a importar un 
promedio de 2.0 millones de tons anuales entre 1973-85, ó 2.7 millones 
de tons entre 1980-85. 

Eva1uand6 el estímulo económico que recibiera el productor.maicero 
de M!xico durante las D1timas tres d!cadas, se puede apreciar que la 
relación de precios internos con respecto a los precios fob de EEUU 
(Golfo) fue de 1.31 entre 1957 y 1985. Si agregamos a los precios fob 
de maíz, el costo de su movilización hasta la frontera mexicana 
(posiblemente un 5%), para luego añadir los costos de su distribución 
por todo el país, se flodría argumentar que los precios internos se 
encontraron históricamente a niveles aproximadamente competitivos a los 
correspondientes internacionales. La excepción quizas sean los Gltimos 
seis anos (1980-85) en donde presionado el Gobierno por decrecer los 
d!ficits internos de este cereal, los precios medios rurales se situaron 
a un 1.56 de los precios fob, a pesar de lo cual las deficiencias en la 
producción nacional siguieron incrementándose. 

Por su parte, el historial del sorgo en M!xico es bastante més 

reciente, encontrándose hacia 1985 con una superficie cosechada de 1.9 
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millones de has. Entre '1958 y 1985 su .producción aumentó a un ritmo del 
14.4% anual, explicado en un 72% por crecimiento en área. Hasta 1973 no 
existieron mayores problemas por abastecer las necesidades internas 
mediante producción nacional. Sin embargo, de 1973 a 1985 la producción 
ya solo podía crecer a un 5.7% anual puesto que se encontraron las 
mismas dificultades que el maíz tuviera por expandir el área bajo 
cultivo (a pesar de ello, el área en sorgo seguía creciendo al 3.7% 
anual). Simultáneamente la demanda interna por este grano se expande a 
un ritmo muy vigoroso (1973-85: 7.4% anual), por el empuje que estaban 
tomando varios rubros pecuarios, todo 10 cual determinaba la necesidad 
de importaciones crecientes (prom. 1974-84: 1.6 millones ton s anuales; 
prom. 1980-84: 2.7 millones de tons anuales) (Apéndi ce 2.4). 

Esta importante expansión oe la producción de sorgo en México se 
logró a pesar de que su precio relativo respecto al del maíz se situaba 
a solo 71.6% entre 1958-85, en contraposición con 10 que ocurría en los , 
mercapos internacionales entre estos dos cereales, y/o a nivel de los 
precios internos en EEUU (promedio: 90-93%). Tomando en cuenta lo que 
se argumentara del precio competitivo internQ del maíz en I!¡éxico, se 
deduce que ,el productor sorguero fue penalizado en el mismo en el orden 
de un 20%. 

Lógicamente que las razones últimas de esta política han tenido que 
ver con el caracter tan especial que tiene el maíz en la idiosincracia 
del pueblo mexicano, así como también la preocupación del gobierno 
federal de suministrar sorgo lo más barato posible al subsector pecuario 
para que con e 11 o se provoquen menores pres iones al c i stas en los preci os 
de las proteínas de origen animal, "protegiendo· de esta manera el poder 
adquisitivo del consumidor urbano. Otro argumento esgrimido es que dado 
el otorgamiento de algunos subsidios a la producción del sorgo (ej., en 
el precio de los ferti1 izantes, diese1, agua para riego, etc.) no sería 
necesaria la concesión de todo el precio internacional al productor. 
Con todo, este último motivo se desmorona al notar que estos subsidios 
no son exclusivos del sorgo y además, que tan ioportante como el precio 
absoluto de un producto es su precio relativo frente a otros rubros 
competitivos. 
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Sin embargo, de haberse corregido el diferencial entre estos granos 
a efectos de hacerlos consistentes con los' ni ve 1 es i nternaci ona les, 
seguramente ello hubiera estimulado una mayor producción de sorgo 
nacional a expensas de un menor volumen de maíz generado. A su vez, es 
importante enfatizar de que sin llegar a ser excepcionales los 
rendimientos de sorgo en México, éstos en promedio más que duplican a 
105 del maíz durante todo el período bajo estudio. Teniendo en cuenta 
que sus costos de producción deben ser muy similares entre sí (si no 
mayores para el maíz), es posible argumentar que el Gobjerno de t~éxico 

no ha estado acertado en su política de precio al sorgo, ya que el valor 
de la producción adicional de este último en condiciones de mejores 
precios hubiera más que compensado las pérdidas en valor del maíz dejado 
de producir. Adicionalmente, un mayor precio interno del sorgo 
incrementaría las oportunidades de sustituir eficientemente al sorgo por 
yuca deshidratada, con lo que el efecto Qeto final de esta corrección de 
pol~tica se acentuarla aún más. 

Un 36% de la superficie cultivada de sorgo' es realizada en 
condiciones de riego, explicando esta superficie un 45% de la producción 
total. Con todo, los avances en mejoramiento de rendimientos han sido 
más significativos bajo condiciones de temporal (prom. 1960-85: 2.85% 

. anual), que en riego (prom: 1.86%), por lo que el diferencial de 
eficiencias flsicas que se situaba en 76% en 1960, se reduce a 37% hacia 
1985 (Apéndice 2.5). 

A diferencia del maíz, la producción de sorgo se encuentra 
concentrada territorialmente en el pa1s, ya que 86.4% de la producci6n 
en 1985 era explicada por el aporte de cinco de las 32 entidades 
federativas (ej., Tamaulipas, Guanajuato, Jalisco, Michoacln, y 
Sinal01l). Del total de la producción nacional de ese año, la 
paraestatal CONASUpd adquirió un 22.8%, con el resto comercializado 
entre particulares. Sin embargo, como hasta 1985 CONASUPO era la única 
instituci6n autorizada en importar sorgo, su capacidad de oferta interna 
se elevó a un 45% del total. En 1986 las empresas que asY lo deseen 

11 



podrán importar el sorgo que necesiteFl; COI~ASUPO por su parte seguirá 
importando fundamentalmente para satisfacer los requerimientos de la 
pequeña empresa (Apéndice 2.6 y 2.7). 

Finalmente, otro acontecimiento reciente muy significativo ha sido 
que desde el último trimestre de 1984 se dividió al país en tres grandes 
regiones, con miras a que el precio del sorgo sea diferente entre ellas 
en función de los costos en que se incurre para su transporte. De esta 
forma se deroga el prec i o úni ca que regí a por es te cereal en todo el 
territorio nacional. En 1985 se aumentó a cinco las regiones para estos 
efectos, fijándose en un 21% el diferencial de precios entre la zona con 
menor precio (Tamaulipas) a la de mayor precio (Península de Yucatán) a 
nivel de consumidor de sorgo. Para 1986, dicho diferencial se redujo a 
15%. De_esta manera se crean mejores circunstancias económicas que dan 
nuevas oportunidades de competencia entre diversos rubros en las 
diferentes regiones, as~ como se eli~inan importantes subsidios 
federales requeridos para ejecutar aquel programa de precios únicos. 

2) Sub-Sector Pecuario. 

Si bien el promedio agregado del subsector pecuario evolucionó a 
niveles comparables con el del subsector agrícola, particularmente 
durante la última década es posible cuantificar importantes diferencias 
entre sus componentes pues mientras la producción de pollos, cerdos y 
huevo crecían a tasas muy significativas (ej., 7.96%, 7.34% anual 
(1972-84), Y 6.43% (77-84). respectivamente), los rubros de carne de 
resy lechería apenas si avanzaban 10 suficiente como para mantener la 
misma disponibilidad de producto por habitante (ej., 3.06% Y 2.7% 
(1972-83), respectivamente) (Unión Nacional de Avicultures, 1985, y 
SARH. 1984) (Apéndice 2.8). 

Con todo, a pesar de los importantes progresos alcanzados por 
México en algunos de los rubros pecuarios, SU$ respectivos niveles de. 
consumos promedios en años recientes se situan todavía a valores bajos 
comparativamente a los obtenidos en países latinoamericanos, y con más 
razón respecto a los de las economías desarrolladas (ej., 13.4% y 59% 
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vamente). Hacia 1984 los consumos por habitantes y por año en el país 
se situaban en los siguientes niveles: (a) carne de res: 13.6 kgs, (b) 

cerdo: 18.7 kgs, (c) ave: 7.6 kgs, (d) huevo: 14.5 kgs, (e) leche: 90.3 
lts (sin considerar las importaciones). Consecuentemente, a excepción 
quizas del consumo de huevo, todos los demas rubros son factibles de 
importantes grados de expansión, en la medida que los ingresos 
disponibles por habitante se vayan mejorando con el correr del tiempo. 
Si gui endo el mi smo razonami ento, cabe espera r entonces pres iones 
intensas por la vía de la demanda, para que la oferta de productos 
pecuari os naci ona 1 es se expanda sufi ci entemente, generando 
requerimientos adicionales de insumas como el sorgo, así como de la 
aplicación de mejores niveles tecnológicos de' estas explotaciones. 

Los establecimientos avícolas y porcícolas se encuentran localiza
das geográficamente en regiones similares, con claro predominio de las 
entidades federativas del centro del pa!s. Así tenemos que Jal isco, 
Michoacán, M~xico y.Guanajuato aportan un 49% de la producción nacional 
porcina, y un 40% de la avícola (quitando Guanajuato y agregando 
Quer~tar6). En el norte destacan Sonora y Nuevo León con 10-13%, y en 
el trópico el estado de Yeracruz con 5-9%, en ambos casos. En cuanto a 
la producción lechera nuevamente cuatro entidades del centro explican 
una contribución mayoritaria con 35% del total (ej .. , Jal isco, ~léxico, 

. Durango y Guanajuato), con el norte un 12% (Coahuila y Chihuahua), y el 

trópico con otro 12% (Veracruz y Chiapas) (SARH, 1984). 

Superponiendo la ubicación de la producción de sorgo nacional que 
fuera ya anunci ada ar.teri ormente, con 1 a loca 1 i zac i ón de los rubros 
pecuarios, vemos que en tres Estados coinciden ambos tipos de 
actividades (ej., Jalisco, r~ichoacán, y Guanajuato), mientras que las 
entidades de Tamaulipas y Sinaloa se encuentran estratégicamente también 
muy cercanas a los más importantes centros de demanda para este cereal. 
Con ello la producción de sorgo nacional presenta una relativa mejor 
distribución geográfica en el país respecto a sus mercados finales, que 
lo que podrían tener en princfpio el cultivo de yuca cuyo potencial 
mayor productivo se encuentra en zonas tropicales húmedas y secas, un 
tanto más alejadas de sus "clientes" mayoritarios. 
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Corno soporte directo el desarrollo de ,la industria pecuaria 

intensiva moderna de México se ha ubicado el sector manufacturero de 

alimentos balanceados, el que ha crecido a un ritmo proporcional al de 

aquellos. ASl tenemos que desde 1970 a 1984 su expansión alcanzó un 

ritmo promedio del 5.4% anual, al pasar de una producción de balanceados 

de 3.8 millones de tons en 1970 a 7.4 millones en 1980, y 8.5 millones 

en 1984. Sin embargo, es necesario reconocer que dicha expansión se ha 

visto reducida a principios de los '80, dada lá caída del poder 

adquisitivo del trabajador mexicano, y con ella la demanda por proteínas 

de origen animal. Con el restablecimiento de la expansión de la economía 

nacional y la recuperación del poder de compra perdido y/o su posible 

mejoramiento, la demanda adicional por productos pecuarios no demorará 

en dejarse sentir (Burst, et al, 1984 y CANACINTRA, 1985). 

C} Yuca en México 

1) Características Generales 

A pesar de la enorme diversidad de cultivos que se practican en 

México, llama la atención el escaso dinamismo histórico que ha tenido la 

yuca en este país. El primer síntoma de ellos es la carencia casi 

absoluta de estadísticas oficiales sobre la evolució.n que ha tenióo esta 

. raíz con el correr del tiempo .. A pesar de ello existe la impresión de 

que pudieran encontrarse entre 3,000 y 6,000 has sembradas en todo el 

trópico mexicano, por parte de pequeños agricultores con miras a 

satisfacer sus propias necesidades, los que a su vez liberan remanentes 

menores para su colocación en los mercados ul'banos en estado fresco. 

Ocasionalmente por ejemplo, es factible observar pequeños volúmenes de 

yuca fresca en la ciudad de ¡'léxico y sus alrededores. 

Desde p·rincipios de la década de los '80, primeramente el Gobierno 

de Tabasco para lue·go asociarse el Gobierno Federal, han comenzado 

1 entamente a dar impul so a esta acti vidad con objeto de generar 

productos que puedan ser eventualmente utíl izacos eficientemente en ¡a 

alimentación animal de cerdos, aves y lecherla. De esta manera a las 

ventajas en reduci r 1 a dependenc i a externa en sorgo y de los 
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consiguientes ahorros en divisas para el país, se le debe sumar a la 
yuca el beneficio de poder utilizar áreas agrícolas marginales con 

escasa productividad dado su uso extensivo actual (ej., ganadería de 

carne de los trópiCOS), a las que se podría incorporar económicamente 

una gran cantidad de mano de obra por unidad de superficie. Dos son los 

tipos de productos que más !!nfasis se ha buscado generar: (a) yuca 
deshidratada naturalmente en patios de concreto (y artificialmente en 
plantas especial izadas, aunque este procedimiento todavía no ha podido 

ser concretada), y {b} yuca ensilada en silos de alta capacidad (ej., 
1,300 tons). Mientras el primero tiene la ventaja de potencialmente 

permitir su movilización a regiones lejanas, el segundo mecanismo cumple 
con la necesidad de satisfacer mercados cercano a las zonas de 

producci6n. 

Hacia 1985 el área total sembrada de yuca con fines comerciales en 

el Edo. de Tabasco había llegado a las 21400 has, las que estaban siendo 
apoyadas por un programa de investigación aplicada en el cultivo de 

parte del INIFAP (SARH), y de los componentes de asistencia técnica, 
servicios de maquinaria a9r~cola, crédito y seguro agrícola aportados 
por los programas de Distritos de Temporal, BANRURAL y ANAGSA. En 

adici6n, se han venido construyendo importantes inversiones tendientes a 
facilitar el procesamiento de la yuca fresca. En .este sentido cabe 

. 'destacar la disponibilidad presente de 17 patios de secado con 2,000 m2 

cada uno (inversi6n fija total: US$440,OOQ), 10 silos de 1,300 ton s de 
capacidad cada uno (inversi6n fija total: US$320,OOO), a 10 que hay que 
agregar la instalación de dos plantas que han sido adaptadas para el 
secamiento artificial de yuca, las que originalmente algunos ~e sus 
componentes servían para secar pescado en un caso, y alfalfa en el otro 
(dado que estos trabajos no han sido terminados, no se dispone del valor 
de estas inversiones). 

Gracias a encuestas aplicadas en la reglOn de Huimanguil10 
(Tabasco) tendientes a caractedzar el productor de yuca involucrado en 
este programa de expansi6n comercial de la raíz, se verificó que un 80;; 

de los predios disponen de menos de 25 has totales de tierra, con 50% 
cultivando yuca entre 1 y 5 has, y un 30% entre 5 y 10 has. Dos 

15 



terceras partes de los productores no disponen de maquinaria propia ni 

en grupo, por 10 que el Estado los suple con este requisito. Una 

tercera parte de ellos no disponen de ingresos fuera de los generados en 

sus propi as fi ncas. En todo los casos 1 a yuca se practi ca en 

monocultivo, pero en· adición un 50% de las explotaciones siembran maíz 

para su propio autoconsumo. Más de un 90% de los productores realizan 

tratamiento químico a la estaca, 50% fertilizan el cultivo al mes de 

sembrada la vareta (lo recomendado según INIFAP), con 32% haciendo 10 

propio a los dos meses. Setenta porciento de los predios practican 

control de malezas en dos ocasiones durante el ciclo, y un 9% en tres 

oportunidades. La media de rendimiento alcanzado durante el último 

ei el o fue de 13.7 tons fresca/ha, a pesar 'de que un 60% de los 

agricultores argumentaban que sus terrenos no quedaron correctamente 

prepar~os para la siembra de yuca, 75% de ellos se salían del período 

óptimo de siembra (noviembre-enero), y 50% habían sufrido ataques 

severos de gusano cachón (41% en dos opo~tunidades). 

2) Costos-Beneficios-Rentabil idad Pri vada de 1 a Produce; ón y 

Procesamiento del Cultivo de Yuca. 

En esta sección se procederá a reportar los resultados económicos 

privados de la actividad yuca, tanto a nivel de producción como de su 

. procesamiento en yuca deshidratada o ensilada. Sin lugar a dudas, si 

esta raíz tiene alguna oportunidad de ser util izada ventajosamente 

dentro de la alimentación animal, el primer grupo de beneficiarios de 

estos procesos deberá ser el propio productor-procesador de yuca, quien 

tendr& que verificar el suficiente estímulo eevnóm;co antes de ~mprender 

esta activicad. 

El Cuadro 1 nos ilustra de la situación de un productor que 

practica efi(;i entemente el paquete tecno 1 Ó9i co recomendado por HH FAP 

para la zona de Huimanguillo, Tabasco. De ser así. cabe razonablemente 

esperar un rendimiento de 15 tons de yuca fresca/ha al cabo de un ciclo 

de 17 meses de duración (suponfendo una siembra en enero, con la cosecha 

hacia junio del siguiente año), sobre la base de que este producto 

tendrá su destino final en los patios de secado de concreto, cuyo 
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Cuadro l. Costos, Ingresos y Beneficios Privados por Hectárea de la 

Producción de Yuca en México (Huimanguíllo), a Precios de" 

Jul io de 1986. 

A) Costos Privados de Producción 

T R A B A J O INSUf40S 
CONCEPTO Costo 

Cantidad Total 

(a) Preparaci ón del Terreno 
(contratada) .......... ~ .......................... 22,500 

(b) Corte y Tratamiento de Estaca 4 6,000 2,134 
~c) Estacas ...................... ~ ...... f 4,050 
d) Siembra .............................................. " .. 6 9,000 

(e) Fertilización ••••••.••••••••.••• 6 9,000 20,505 
(f) Herbic'ida ..... ,. ..................... ~ ~ ............ 2 " 3,000 9,000 
~g) Deshierbe manual .................. ~ ........... 16 24,000 
h) Insecticida .•..••••.••••.•.••... 6 9,000 14,134 

(i) Cosecha ........... '" ................................. 21. 31,500 8,800 
(j) Intereses (8% sobre"2/3 costos, 

17 meses) •. ~ ....................... ~ ............ ~ 13,039 
(k) Seguro Agrícola (6.25%) ••••••••• 11,604 
(1) "Imprevistos (51) ....•.••...•.•.. 9,863 

""T O TAL : 61 $91,500 $115,629 

B) Ingresos Brutos 

TOTAL 

22,500 
8,134 
4,050 
9,000 

29,505 
12,000 
24,000 
23,134 
40,300 

13,039 
11 ,604 
9,863 

$207,1;:9 

15 taos yuca fresca/ha a $17,OOO/ton Mex$255,000 " 

e) Beneficios Privados 

(a) 
(b) 
(e) 

{d} 
(e) 

Ingresos-Costos (255,000-207,129) ..••..••••••...... , .•• 
Relaciér. Insumo/Producto •••••....•••••.••..••••......•• 
Inversión en Tierra 
($lOO,OOO/ha durante 17 meses) ••••••••••••.••••••.•...• 
Rentabíl idad/ha en 17 meses •••••.•••••••....•...•...... 
Rentabil ídcdjha en 1 año ..••••••..••...•••.•......•.... 
(beneficiO neto + administración) 

o 
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Mex$141,667 
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perlodo de secado natural se extiende d~sde marzo a agosto. La cantidad 
de trabajo requerida por hectárea es de 61 jornales durante todo el 
ciclo, lo que representa un 44.2% de los costos privados totales. Entre 
los componentes más importantes de los restantes insumas se encuentran: 
i) la preparación del terreno con 10.9% (en base a maquinaria contratada 
suministrada por el Estado), ii) fertilizantes (9.9%), iii) 
herbicidas-insecticidad (11.2%), e intereses bancarios y seguro agrícola 
(6.3% y 5.6% respectivamente). 

De ser correctos todos los supuestos anteriores, los beneficios 
netos esperados al final de los 17 meses serían de Mex$47,87l/ha 
(US$72.5), con una relación insumo/producto de 81.2%. Teniendo en 
cuenta que el valor de la tierra en esta zona es de unos Mex$100,000/ha 

(US$151.5); la rentabilidad privada qlle obtendría un productor eficiente 
de yuca es de 23.9% anual (remuneración al capital en tierra, y a su 
propia administración). Esta cifra del 24% de rentabilidad se la puede 
consí derar entonces, como «altamente competiva para cual quier 
inversionista privado. Por otra parte, es importante consignar que dada, 
la anterior estructura de costos, así como de] precio de la yuca fresca 
a mediados .de 1986 a levantar de la finca (US$25.76jton), el productor 
no "ganaría nr perdería" de obtener un rendimiento de 12.2 tons/ha. 

Otra característica del cultivo de yuca que se puede verificar en 
el Cuadro 1 es el alto valor agregado que genera su producción, puesto 
que los insumos propiamente dichos solo representan un 40% del valor 
total del producto obtenido (ello a pesar del "alto" nivel tecnológico 
de las prácticas agronómicas y culturales llevadas a cabo en Tabasco). 
Del 60% del valor generado adicional, la remuneración a la mano de obra 
es la que recibe la participación mayoritaria, seguida por la tierra y 
finalmente los intereses bancarios. 

El Cuadro 2 computa los costos y beneficios de la actividad del 
secamiento de la yuca en patios de concreto. En este caso de desglosan 
los costos totales en sus componentes fijos y variables, a pesar de que 
los primeros solo representan un 6.8% de los totales. Es claro entonces 
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Cuadro 2. Costos, Ingresos y Beneficios Privados del Procesamiento de 
Yuca en Patios de Secado en México (Huimanguillo), a Precios 
de Julio de 1986. 

A) Costos Privados del Procesamiento 

Concepto 

1. Costos Fijos 

(a) Depreciación de patio y bodega 
(b) Depreciación de picadora 
(e) Depreciación de motor picadora 
(d) Depreciación de carreta 
(e) Depreciación de báscula 

Mex$/ 
ton seca 

1,473.5 
103.6 
291.6 
182.8 

(f) Depreciación de materiales y equipos 
(g) 'Administración 

60.9 
866.7 

1,014.1 
Mex$3,993.2 Sub-Tota 1 

2. Costos Variables 

(a~ Hateria prima " 44,200 
(b Flete del campo al patio 2,744.5 
(e) Nantenimiento picadora y motor 294.7 
(d) Combustibles y lubricantes 243.1 
(e) ~iano de obra -4,368.4 
(f) Intereses Bancarios 276.5 
(g) Imprevistos 2,606.4 

Sub-Total Nex$54,733.6 

3. Costos Totales Mex$58,726.8 

B) Ingresos Brutos/ton Seca en Patio 
de Secado ............ ~ ................... ~ ,. .. ~ ...... Mex$60,OOO 

e} Beneficios Privados 

(a) Ingresos-Costes/ton seca Mex$1,273.2 
(b) Relación Insumo/Producto 97.9% 
(e) Inversión en patio, bodega 

y equ i po ................•...• r·lex$19: 650 ,CCO 
(d) Beneficios Netos Totales/año Mex$587 .581. 8 
(e) Rentabilidad Privada/Capital 

Total Invertido* •.••••. ~ ••••. 3.0% 
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US$/ 
ton seca 

2.23 
0.16 
0.44 
0.28 
0.09 
1. 31 
1.54 

US$6:05 

66.97 
4.16 
0.45 
0.37 
6.62 
0.42 
3.95 

US$82.93 

US$88.98 

US$90.91 

US$ 1. 93 
97.9% 

l!S~,29 ,773 
US$890.3 

3.0% 
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que 1 a rentabíl i dad del secamiento dependerá esencia 1 mente de tres 
categorías: a) el precio de la materia prima, b) la eficiencia física 
del proceso de secamiento (aquí se supone un factor de conversión de 2.6 
como media de los seis meses de secado), y e) la organización de los 
productores vinculados al patio en cuestión, a efectos de que éste se 
use a su total capacidad. En definitiva este autor supone que cada 
patio de 2,000 m2 puede generar en 6 meses de actividades, la cantidad 
de 460 tons de yuca seca. 

Dados los costos y beneficios supuestos, la relación 
insumo/producto del proceso de secamiento en pati os es muy estrecha 
(97.9%). Al estimar las inversiones totales incurridas y relacionarlas 
con los beneficios netos totales generados de las ventas de yuca seca, 
se arriba a una rentabilidad privada de solo 3% anual. Ello nos estaría 
indicando que el precio de la yuca fresca vigente en México a mediados 
de 1986, se encontraría por encima de su precio de equilibrio en 

• 
relación al precio del producto ya seco. A pesar de ello es importante 
recalcar que la actividad del secamiento natural cubre perfectamente 

,todos los costos en que' se incurre, dejando una rentabilidad positiva, 
aunque por debajo de ,lo que podría esperar'un inversionista. 

Para obviar la discrepanci<¡ anterior entre las actividades de 
producción y prqcesamientó se construyó el Cuadro 3, en donde se ponen 
juntos ambos procesos. La justificación de ello es sencilla al notar 
que son los mismos productores de yuca los que en Gltima instancia 
realizan el secamiento respectivo. A su vez el Cuadro 3 contempla 
también los costos de comercialización (ej., fletes) desde los patios 
hasta alguna planta de alimentos concentrados, o productor pecuario 
di s,tante a U110S 60-80 kms. Bajo estas ci rcunstanci as 1 a relación 
insumo/prOducto se situa ahora en 85.0%, obteniéndose una rent"bil idad 
anual privada en moneda constante del 10.1%. Nuevamente se verifica el 
alto valor agregado del producto yuca seca al representar la totalidad 

. de los insumas un 42.5%' del valor final de aquel. Particularmente, la 
mano de obra contribuye con un 28.5% del valor final. r·lás importante 
aún, el precio final de la yuca seca que es capaz de remunerar con un 
10% anual el capital total invertido en ella, equivale a un 79.6% del 
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" Cuadro 3. Costos, Ingresos y Beneficios, Privados de la Producción -
Procesamiento de Yuca en México (Huimanguillo) con el Producto 
Final Colacodo en Planta de Alimento Balanceado (precios a 
julio de 1986). 

A} Costos Privados de la Producción, 
Procesamiento_,LC:2!"ercial izacT6n 

(a) Costos de Producción/ha •••.•••...••••••.....•• Mex$ 207,129 

(b) Costo de materia prima fresca/ton ............ . Mex$ 13,808.6 

(e) Costo de la materia prima seca/ton .......... .. Mex$ 35,902.4 

(d) Costos fijos del procesamiento en patios/ton 
seca .... _ ... ,. .................... ~ .............. ., ............ ,. ............. _ .. Nex$ 3,993.2 

(e) Costos variables del-procesamiento en 
patio/ton seca (sin incluir materia prima).... Mex$ 

(f) Costos Totales/ton seca en patio 
(e + d + e) ..•........ ! ••••••••••• :............ Mex$ 

Eg) Costo del flete/ton a planta de alimento 
ba 1 anceado .......................................... ............ " .. ,. .. .. .. Mex$ 

(h) Costo Total/ton seca en planta de alimento 
balanceado.................................... Mex$ 

B) Ingresos Brutos/ton Puesta en Planta de Alimento 
Ba 1 anceado ....................... ,. ...... ~ .. .. .. . .. .. . . • .. • . . .. .. .. .. • .. • .. • Mex$ 

C) Beneficios Privados 

(a) Ingresos Netos/ton seca....................... Mex$ 

(b) Relación Insumo/Producto...................... 85.0% 

(e) Ingresos Netos Total de yuca procesada en 

10,533.6 

50,429.2 

4,000.0 

54,429.2 

64,000 

9,570.8 

patio de secado .....•................. ;....... ~~xS 4:416,924 
(461~5 ton a $9,570.8/lon) 

(d) Inversión Total en Patio, Bodega, Equipos y 
Tierra requerida para trabajar el patio de 
secado a plena capacidad (80 has)............. Mex$30:983,360 

(e) Retabilidad Privada/Capital Tolal Inv~rtido 
en 17 meses) ............................... ~ 9............ 14.3% 

(f) Rentabilidad Privada/Capital Total Invertido 
en 12 meses ... ~ ..... ,. ........ ~......................... 10.1% 
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precio del sorgo colocado en la misma planta. de balanceados. Cor) se 

verá más adelante, este diferencial de precios entre estos , $ 

ingredientes es más que suficiente como para que la yuca sea d€;~ilndada 

amplian~nte en la alimentaci6n animal. 

En resumen, la producción de yuca seca en patios de concreto debe 

ser vista como un proceso altamente competitivo en la medida que tanto 

su faz agronómica de producción, como la etapa de su transformación en 

seca se lleven a cabo dentro de márgenes razonables, pero eficientes 

(ej., alcanzar. rendimientos de 15 tons/ha en fresco, y que los patios 

produzcan individualmente 460 tons de yuca seca por estación). Todas 

las circunstancias que contribuyan a aportarnos de estas dos grandes 

metas de eficiencia, afectará notablemente la rentabilidad del cultivo y 

su competitividad con rubros alternativos. 

Pasando ahora a estudiar la rentabilfdad de la ~ensilada en 

Tabasco, es necesario precisár que bajo esta opción la rentabilidad de 

la producción de yuca fresca deberfa incrementarse aún más en relación a 

aquella destinada a los patios de concreto. ·La razó~ de ello es que 

ahora la yuca podría ser cosechada a partir del año de sembrada con 10 

que, por un lado, el rendimiento en fresco no debería ser 

significativamente inferior a la yuca cosechada más tardíamente, pero 

además, los intereses bancarios y fundamentalemnte el capital fijo en 

tierra se extendedan ahora solamente por 12 meses. Con ello la 

inversión en tierra total sobre la cual se generan los beneficios netos 

de la producción de yuca se reducen casi un 30%, 10 que indudablemente 

tendrá una repel'cusión favorable sobre la rentabilidad privada (y 

social) del cultivo. Adicionalmente, y a difel'encia del caso de la 

producción de yuca deshidratada, el proceso de ensilaje de yuca fresca 

tal cual ha sido fomentado en Tabasco, se lleva a cabo por grupos de 

productores esencialmente diferentes a los yuqueros (ej., productores de 

cerdos), por lo que se estudiarli la estructura de costos de este 

procesami ento en forma separada a 1 de producc.iÓn. 

El Cuadro 4 presenta los costos fijos y variables de la produccción 

de 1 kg de yuca ensilada. Nuevamente se verifica la escasa ponderación 
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Cuadro 4: Costos Privados de Yuca Ensilada en' La Chontalpa, Tab,"sco, 
México (precios: agosto, 1986). 

Costos Variables 
(a) Materia prima 
(b) Cargado a camión 

'(e) Oescargado del camión 
(d) Flete a la Chontalpa 
(e) Picado de la Yuca 
(f) Apisonado de la yuca 

(g) Capa pl~stica 
Sub-Tota 1 

(h) Costo de oportunidad del capital 
variable, al 10% anual por un año 

(i) Imprevistos (5%) 
Total Costos Variables 

Costos Fijos 
. (a) Depreciación del silo 

{b) Costo de oportunidad de la 
inversión inici~l, al 10% anual 
Total Costos Fijos 

Costo Total (preliminar) 

Pérdida del 17% en peso por 
escurrimiento y otros deterioros 

Costo Total Final 

Mex$17.00/kg 
. Mex$ O. 40jkg 

Mex$ O.40jkg 
Mex$ 4.00/kg 
Mex$ O.55/kg 
Mex$ O.30/kg 
Mex$ 0.20/kg 
Mex$22.85ikg 

$ 2.29/kg 
$ 1. 26/kg 
$26.40/kg 

$ O.96/kg 

~ 1.60fkg 
S 2.56/kg 

$28.96/kg 

$ 4.92/kg 

S33.88fkg 

i t¡ " ",) ~.....r! ~ , &...) '- ' '-< J . .,~.;I ..J.' Il..<>..j -. .. ".-JJÍ 10..< ,J'';''ZcÓ ~ t~ ? 
~-,.-.J "...J: ~,<>J~~ "'r1c..}·..,;JJ '~"'.,:),.....) ,-,,-,,¡J) 
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de los costos fijos dentro de los costos totales, al represen"'ar 

aquellos un 7 .6% de los totales. Una vez terminado el proc~so de 

ensílaje, la yuca bajo esta forma quedarlil con aproximadamente 'Jn 50% de 

humedad, con 10 que llevando el costo por kg ensilado (Mex$33.88) al de 

su correspondiente en base seca (Mex$67. 76), este producto resulta 

altamente competitivo con el del sorgo granífero en base seca colocado 

en el mismo lugar (ej., Mex$80.4/kg con 14% de humedad, implicando 

Mex$93.49/kg en base seca). Esta relación de precios yuca/sorgo de 0.72 
es indudablemente muy favorable a la rah, situación que está siendo 

comprobada por los productores de cerdos de la región (ej., la 

Chontalpa) quienes estan haciendo un amplio uso de la misma durante este 

último año, como forma de abatir significativamente sus· costos de 

al imentaci 6n y mantenerse competitivos en su negoci o. 

3) Evaluación Social de la Producción, Procesamiento y Comercia

lización del Cultivo de Yuca. 

Toca ahora ajustar. los resuitados de la evaluación privada del 

'cultivo de yuca a sus correspondientes· parámetros "sociales", esto es, 

sobre la base de que el costo de oportunidad de la p'roducción que 

enfrenta cualquier economla serían los precios internacionales en un 

,momento dado. En el presente estudio se tomó e.1 nivel de precio de 1985 

para productos e insumas, como los representativos de loS tenaencias de 

largo plazo en dichas categor1as. El Cuadro 5 nos ayuda a organizarnos 

a 1 respecto. 

Una primera categor'í a de i nsumos es el de 1 a mano de obra. El 

precio "sombra" (o social) de este factor de producción se 10 dejó 

exactamente igual al de sú precio de mercado en. el país, por entender 

que en la región de Tabasco no existirían excedentes de mano de obra 

rural (desempleo) dada la fuerte ccmp.etencia que ejerce la industria 

petrolera local. Sin ~mbargo, existen indicaciones de que entre los 

principales rubros en que se relaciona esta investigación (ej., maíz, 

sorgo, yuca, y otros cultivos), existiría un cierto grado de pl'oteccio

nismo .comercial artificial, con lo que .el valor social marginal medio 

del trabajo podría ser menor a su costo presente, por lo que podría 
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Cuadro 5: Evaluación Social de la Producción, Procesamiento y ~omercia-.. 
lización del Cultivo de Yuca en México. 

A) Costos Sociales de Prodllceilin 

T R A B A J O . INSUMOS 
CONCEPTO Costo 

Cantidad Total 

(a) Preparación del Terreno 36,670 

(b) Corte y Tratamiento de Estaca 4 6,000 3,497 

(e) Estacas 4,050 

(d) Siembra 6 9,000 

(e) Fertil ización 6 9,000 41,421 

(f) Herbicida 2 3,000 10,038 

(9) Deshierbe manual 16 24,000 

(h) Insecticida 6 9,000 12,963 

(í) Cosecha .. 21 31,500 14,342 

(j) Intereses (8% sobre 2/3 costos, 
en 17 meses) 16,205 

·(k) Seguro Agrlcola (6.25%) 14,418 

(1) Imprevistos (5%) 12,255 

TOTAL: 61 r91,500 $165,859 

B) Costos Sociales ProcesamientoLJ:.G-"~!cial ización 

(a) Costo Social de PrOducción/ha 

(b) Costo de la ~lateria Prima Frescn/ton 

(c) Cos to ~;ateria Prima Seca/ton 

(d) Costes Fijos ProcésC:iiliento en Patio/ton 

2S 

¡';ex$257 ,359 

!'.cx.$ 17,157 

Il,ex$ 44,608 

Nex$ 3,993 

TOTAL. 

36,670 

9,497 

4,050 

9,000 

50,421 

13,038 

24,000 

21,963 

45,842 

16.,205 

14,418 

12,255 

--(Zr~-.., 57,359 



(e) Costos Variables Procesamiento. en Patio/ton 
- flete campo al patio: $3,178 

comb y lubricuntes: 486 
manto picadora y motor: 295 
mano de obra: 4,368 
intereses bancarios 282 
imprevistos 2,661 

(f) Costo Total/ton seca en patio 
(e + d + e) 

(g) Flete/ton desde patio a planta de 
alimento balanceado 

(h) Costo Total/ton seca en planta de 
alimento balanceado 

e) Valor Social de la Yuca Deshidratada/ton 
Puestas -éñ Pl anta de Alimento ~Ba 1 anceado 

- ---

D) Beneficio Social 
Relación Insumo/Producto 
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Mex$ 11 ,270 

Mex$ 59,871 

Mex$ 4,800 

Mex$ 64,671 

Mex$ 62,542 

. -Mex$ 2.1..29 
1.034 



corresponder un ajuste a la baja en dicho rúbro. Además, de expa~dirse 

las siembr<ls dedicadas a la yuca ,a otras regiones de agricultura 

marginal en el país, es posible enfrentar condiciones de mayor' 

niveles de desempleo a 10 visto en Tabasco, situación t:sta qu" 

reforzaría el argumento de imputar un menor costo social al trabajo. 

Un segundo rubro es el del costo de los servicios de la maquinaria 

agrícola ,en donde sí se detectaron importantes componentes de subsi

dios que benefician al productor de yuca •. En este sentido se concluyó 

que el costo r.ea1 para la sociedad deberla ser un 63% superior al que 

se le imputa al productor por la vía de la contratación de equipo 

agrícola de la SARH y del Gobierno de Tabasco. Esta cifra sale de una 

estjmación, de precio sombra de US$9.26/hora de trabajO del tractor con 

su implemento (ej., arado, disquera, rastra, etc), requiriendo de 6 

horas tractor/ha la preparación completa del terreno previo a su 

siembra, así como de una cotización del. peso mexicano en el mercado 

1 ibre' de $660jdolar americano (Saez, 1986). 

Otro importante insumo en donde existen gral1de~ discrepancias 

entre el mercado interno y el internacional es en el rubro de los 

fertilizantes. Aquí es posible verificar que el precio de la urea que 

observa el productor mexicano es de solo un 36% del precio cif, más su 

costo de distribución interna en el país. En el caso del superfosfato 

triple y el cloruro de potasio, las mismas relaciones se ubican en 51% 

y 73%, respecti vamente. Consecuentemente, si combi namos estos tres 

fertilizantes en las proporciones utilizadas de yuca se arriba a que el 

costo social de la fe:-tilización en yuca debería encontral'se en un 102% 

superior al vigente. 

En contraposición, para los rubros herbicid¿;s (ej., Gesaprim) e 

insecticidas (ej., Malathion), el costo social de ellos combinadamente 

es un 99.4% del precio interno. En 10 que tiene que ver con los rubros 

es tacas, j}ltereses bancari os, seguro agrí col a e imprevi stos, sus 

cómputos siguen siendo iguales a los de la eva1uación privada. 

E~ base a todas las consideraciones anteriores se deriva que el 
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costo social/ha de la producción de yuca se éleva colectivamente en un 

24.3%, con 10 que se reduce significativamente el margen anteriormente 

detectado mediante la evaluación privada. [os importantes subsidios 

vigentes a los servicios de mecanización y a los fertilizantes son las 

principales razones de estos incrementos. 

En 10 que tiene que ver con la comparación privada y social de los 

costos fijos y variables del procesamiento de la yuca a nivel de 

patios, se llega a que el diferencial de costos entre ellos es de 

apenas un 5.1% en favor de los últimos, motivado exclusivamente por el 

subsidio a los combustibles (diesel) el que se situa en el orden de un 

50%. Todas las demás categorías se suponen equivalentes entre sí. 

Finalmente cuando se moviliza la yuca deshidratada del patio a la 

planta de alimentos balanceados, apal'ece de nuevo el subsidio al 

diesel, con '10 que globalmente el transporte interno estaría 

artificialmente rebajado en un 20% (Byerlee y Longmire, 1986). 

En definitiva, los costos sociales totales de la producci6n y 

secamiento de la yuca en Méxifo supel'al"ian en un 3.4% al precio del 

producto final valorado a su precio internacional cif, en adici6n a su 

transportac i 6n interna (ej., 80% del preci o fob 1985 del sorgo en los 

puertos del Golfo de EEUU, más un 15% por concepto de fletes 

. internacionales e internos, descargas, etc: US$94.76/ton). Resulta 

e 1 aro entonces que 1 a rentabi 1 i dad soc i al se encuentra muy cerca del 

cero, de ocurrir un pequeño cambio alcista en el precio del cereal, ylo 
de considerar que quizás el margen de comercialización de traer el 

producto desde el exterior y colocarlo en los mercados de cO,nsumo 

internos de t·léxico sea de un 19% en promedio, en lugar del 15% como se 

supuso Y, y/o que el componente de subsidio 11 los servicios de 

maquinaria agrícola no sean tan elevados, ylo que el costo social de la 

y Se recuerda que en el caso del maíz se había aceptado como 
razonable un margen de comercializaci6n del 31~ para cubrir el 
costo de la movilización del producto, desde el lugar de origen en 
puertos i nternaciona 1 es hasta su destino fi na 1 en el consumi dor 
medio del país. Sin embargo, es pl'etiso reconocer que miEntras el 
consumo del maíz se practica en cada punto del territorio 
nacional, el del sorgo su demanda se concentra en pocas regiones 
las que a su vez disponen dE: relativas buenas comunicaciones. 
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mano de obra sea en realidad menor al ,de su' precio de mercado, etc. 

Consecuentemente sería un tanto arriesgado el concluir de que por ser 

la rentabilidad social ligeramente negativa se debería desestfmular la 

producción de yuca en el país. 

Uno de los mecanismos para cuantificar los incentivos implícitos 

en la política de precios de un rubro en particula.r es mediante la 

determinación de los coeficientes nominales y efectivos de protección. 

Mientl'as el coeficiente nominal solo contempla los precios finales del 

producto valorado a sus niveles internacionales y domésticos en una 

región representativa de la producción (o consumo) del bien en cuestión 

en el país, el coeficiente efectivo de protección toma en cuenta en 

adición, todos los jnsumos que intervienen en el proce"so productivo con 

la condición de que tengan contactos reales o potenciales con los 

mercados inÚrnacionales (ej .• maquinaria, agroqu'imicos, seínillas, 

combust i b 1 es, etc), valorados e 11 os tamb,i én a ambos ni ve 1 es de precios 

(Scandlzzo y Bruce, 1980) .. Dado que en las páginas anteriores se 

arribó a una estimac.ión de los costos sociales así como privados de la 

producei ón-procesami ento de" yuca, resul ta fáci 1 "entonces computar 

dichas medidas de política. 

Comenzando por el coeficiente nominal de protección (CNP) "se 

concluye que el precio de yuca deshidratada a mediados de 1986 puesta 

en el lugar en donde se utilizará como ing,'ediente en las dietas 

animales, es prácticamente equivalente al de su costo de oportunidad 

internacional. SuCNP es de 1.023 (ej., 64,000 162,542). Haciendo lo 

propio con el precio del sorgo se arriba a un CNP de 1.028 (ej.~ 80,400 

I 78,177) muy similar al de yuca. De aquí se deriva entonces que desde 

este punto de vista, la política oficial implícita de M&xico hacia la 

yuca y el sorgo es comp 1 etilmente neutra. 

computar la medida efectiva de protección 

Sin eniliargo, cuando se pasa a 

(CEP) para tomar en considera-

ción también la política de precios a los insumas comercializables en 

el campo internacional, la conclusión anterior cambia radicalmente., 

Así, al c"alcular el valor agregado de la producción de 1 ton de yuca 

deshi dratada a preci os domés t i COS, en re 1 aci ón a es te mi smo concepto 

pero m?dido a precios sombras se arriba a un CEP de 1.43 (ej., (64,000 
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- 26,675) / (62,542 - 36,404). Ello nos indica claramente que sí 

existe una política de incentivo a la raíz, no por la vla de precios 

artificialmente elevados en el valor del producto final, pero en cambio 

reduciendo del i beradamente e i preci o de a 19uo05 i nsumos importantes. 

Precisamente esto fue lo que observamos anteriormente cuando se reportó 

que los costos sociales de producción de yuca eran signifícativamente 

más elevados a sus costos privados. Si bien no se derivó el CEP para 

el sorgo, su respectivo coeficiente deberá ser también mayor a la 

unidad, por la presencia de los mismos subsidios a los insumas 

productivos. 

El paso siguiente es derivar la medida final de ventajas compara

tivas de la producción de yuca en México por intermedio del coeficiente 

"ORC", el cual relaciona la remuneración a los factores internos de 

producción: tiel'ra, trabajo y capital medidos a sus precios sombras, 

cen respecto al valor agregado de la producción del bien en cuestión 

evaluado también a sus precios sombras. Toda esta información ya se 

dispone de 10 visto en .el Cuadro 5. Al proceder a calcular dicho 

. indice se arriba a un valor de ORe· i.08 (ej., 28, 267 / (62,542 -

36,404), sfgnificando con ello que la remuneración (costo) a los 

factores fijos internos de prOducción que liacen posible la generación 

·de yuca seca en el país es ligeramente mayor que el valor' agregado de 

di cho producto, 'con el cua 1 se remunéra preci samente a ta 1 es factores. 

Es necesario hacer notar que el costo social de la tierra en donde la 

yuca ser1a producida se supone igual a cero, sobre la base de sus 

características marginales. De comprobarse que bajo esas mismas 

condiciones. socialmente la tierra aportarla valores positivos, nuestra 

estimación anterior de DRC para la yuca en '·1éxico estaría subvalorada. 

Se .recuerda nuevamente que dada la magnitud del DRe de yuca tal 

cual f'jera cOl~putado, con un ligero aumento en el precio internacional 

del sorgo y/o en sus Cystos de transferencia para su introducción al 

país del orden de un 3.4%, dicho índice se iguala a la unidad, 

implicando una posición de "indiferencia" en la decisión de producir 

localmente el producto vs su importación. Una conclusión similar se 

arribaría de aplicarse un descuento del 10% al costo unitario de la 
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mano de obra al ajustarla por Sil sobreval.oración en virtud del 
proteccionismo oficial a la producción nacional. y/o la incidencia de 
desempleo rural en áreas marginales. 

Aún reconociendo que la yuca y el sorgo no compiten en principio 
por el mismo uso de tierra en el pals, a modo de referencia se derivó 
la evaluación social ,de la producción de sorgo bajo condiciones á 

riego y temporal (Apéndice 2.9 y 2.10). En ambas circunstancias los 
resultados son altamente favorables a este cereal, con lo que dicho 
rubro no necesitaría de ningún tipo de estímulo adic.iona1 para' 
incentivar su producción, que no sea el de' su propio precio equivalente 
internacional. Incluso frecuentemente es posible sacar una segunda 
cosecha de sorgo de la misma tierra en el año, u obtener una producción 
adicional de arroz o de alguna hortaliza de alto valor (ej., melón), 
todo lo cual incrementaría aún más su contribución social. En 
definitiva no se computó su respectivo DRC por desconocerse cual sería 
el casta social de la tierra en donde se practica el sorgo, la cual 
seguramente tendrá que ser un valor positivo. A pesar de ello no cabe 
duda de que su DRe deberá ser claramente menor a la unidad. 

4) Estimación de la Demanda Potencial de Yuca Deshidratada 

Comprobada la adecuada rentabilidad privada de la producción-proce
samiento de yuca en M!xico sobre la base de las eficiencias f'sicas 
conseguidas en Tabasco, y que desde el punto de vista nacional dicho 
cultivo al menos na es suficientemente negativo como para desestimular 
su apoyo, llega el momento de realizar una prir;¡era aproxill1ació,n a la 
estimaci6n del potencial de demanda nacional por esta ralz. Decimos 
primera aprox'imación puesto que can s i derando e 1 grado de dese rro 11 o 
presente del cultivo y de su concentración en un lugar muy especHico 
dé Néxico, se carecen de suficientes datos agronómicos COI .. O pora poder 
ponderar su comportamiento técnico en otras áreas con iguales o mejores 
posibilidades de crecimiento a las actuales (ej., sur de Veracruz, 
Campeche, Yucatán, ciertas regi ones en Ja 1 i sco, Oaxaca, Guerrero, 
etc.). En consecuencia, necesariamente se tendri que extrapolar a 
nivel de todo el país, los resultados válidos püra una región. 
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Dado el escaso énfasis histórico que ha' tenido el cultivo en el 

pasado, ello determina que se tenga que eliminar como alternativas 

metodológicas a los procedimientos econométricos que demanden series de 

tiempo de precios y cantidades en los componentes de oferta y demanda. 

En su lugar se seleccionó la técnica de la optimización económica de 

los recursos sujeta a restricciones lineales, denominada ~!ogramación 

lineal (Hillier y lieberman, 1974). Mediante ella se busca en el 

contexto de la presente investigación, minimizar el costo de producir 

una cantidad determinada de alimento balanceado mediante la combinación 

de múltiples ingredientes que se complementan y compiten entre 51, al 

aportar di ferentes propol'ci ones de compuestos orgáni cos (ej., proteí

nas, carbohidratos, grasa, fibl'a, etc.) y minel'ales (P, Ca, K, etc.). 

Conociendo los requerjmientos nutricíonales es~ec'ifícos para cada 

especie animal (ej., aves ponedoras, pollos de engorda, cerdos, ganado 

lechero, etc.), y dentro de ellas, las necesidades más particulares de 

los animales en cuestión en función de·] estado fisiológico y de 

crecimi ento en que se encuentren, se podrá tener sol ud ones 

técnico-económicas diferentes entre sí, las que posteriormente se 

. podrán agregar por especie, y de la' correcta ponderación entre. 

especies, se podrá arribal' a una estifflación de la demallda potencial de 

un ingl'ediente en particular. 

En el contexto de este trabajo lógicamente interesaba conocel' el 

comportami ento de un nuevo i ngred iente para 1 a fabri cae ión de dietas 

animales en Héxico (ej., yuca deshidratada) en ¡"elaci6n a los productos 

tradicionalmente util izados en su preparación (ej., sorgo, pasta de 

soya, de pescado, salvado de tl'igo, etc.). Para cada uno de estos 

insumos se estableció su cOl11posición químico-biológica promedio, así 

como el costo unitario de cada una de ellas c' nivel de planta de 

al imanto balanceado. Justamente es en este último requerimiento de 

datos donde la información que se utilizó fue la vigente para Tabasco, 

situación ésta que podr.ía no coincidir en otras regiones. Los paráme

tros técnicos y económicos de los ingredientes mis importantes estudia

dos se encuentran en el Apéndice 3.l. Por su parte, en lo que tiene 

que ve.l' con los requedmientos nutricionales POI" especie y categoría, 

se sugiere consultar el trabajo de Saez y Martinez Cruz, 1986. 
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En definitiva se corrieron 16 modelos diferentes de mínimo costo 
encontrándose que las proporciones más significativas de yuca por 100 

kgs de ración fueron demandadas por el ganado lechero en producción 
(27.6%), seguido por cerdos (19.9% en promedio), aves de postura (5.1% 
en promedio), y pollos de engorda (4.7% en promedio). Sin embargo, al 
combinar la concentración de yuca/lOO kgs de ración que entra en las 
soluciones óptimas, con respecto a la ponderación que tiene tal especie 
dentro de la demanda total de alimento balanceado a nivel nacional, se 
aprecia que son los cerdos los que podrían demandar hasta un 49.5% de 
la yuca a ser producida, seguidos por las explotaciones lecheras con un 
28%, y la avicultura con 22.5% (7.3% en ponos de engorda y 15.2% en 
aves de postura). En adición se encontró que estas soluciones son 
pstables a pesar de que el precio de la yuca deshidratada puesta en 

- -
planEa se acerque a un 81.4% del precio del sorgo en dicho lugar para 
el caso de las dietas de cerdos, 80.4% en pollos de engorda, 88.3% en 
aves de postura y 83.9% en ganado lecherG (Apéndice 3.2 y 3.3). 

A efectos de evaluar el impacto que tendría la yuca deshidratada 
respecto a la demanda en los demás ingredientes (especialmente, sorgo y 
pasta de soya), se corrieron nuevamente todos los modelos, pero ahora 
sin la inclusión de yuca como alternativa a ser s~leccionada. De esta 

'manera se obtuvieron soluciones óptimas que tendrían que coincidir 
'aproximadamente 'con la estructura de' demanda presente de ingredientes 
en dietas animales en México. Al comparar estas soluciones con las 
primeras obtenidas se puede calcular el grado de ahorro en unos casos, 
y de rlemanda adicional en otros, requerida para acomodar la 
introducción de yuca en la mezcla (Apéndice 3.,:;). 

Fina 1 mente, se a rri bó a 1 cómputo de la áemanda tota 1 naci ona 1 de 
yuca y su repercusión final sobre el sorgo y la pasta de soya. Tomando 
cifras nacionales del consumo de alimentos balancei',dos de 1984, se 
est ima que el volumen p,otenc i a lmente requeri do de yuca deshi dl'a tada por 
dicha industria sería del orden de 1:056,117 tons, 10 cual permitiría 
ahorrar 1:179,067 tons de sorgo, aunque incresentaría las necesidades 
de pasta de soya en 193,826 tons, gene¡·ar.do un beneficio neto en 
divisas de US$84.7 millones al año. Sin embargo, dado el dinamismo 
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h i s tóri co que ha caractel"i zado al sector de ba 1 anceados de 1,1éxi co, 
suponiendo un crecimiento conservador del 4% anual hasta 1990, se llegó 
a que en ese año 1 a demanda tata 1 por yuca de 1 sector pecua ri o de 
México seria de 1:336,000 tons anuales (implicando un área a sembrar de 
231,570 has), con un ahorro en sorgo de 1:491,500 tons, y un incremento 
en pasta de soya de 245,000 tons. El saldo neto en divisas sería en 
es te caso de US$114. 2 mi 11 ones anuales, generándose a su, vez tina 
demanda adicional de empleo por la v'a de la producción y procesamiento 
de la yuca del orden de los 61,500 hombres-año, aplicados en &reas con 
baja productividad actual (Apéndice 3.5). 
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Apéndi ce 1.1. Principales ComponenteS" de las Variables de Cuentas Nacionales para México, 1953-1985. 

Formación de· Producto Producto 
Caeital Fijo Interno Nacional PIS 

Consumo de Consumo Bruto Exeortaci ones Imeortaciones Bruto Bruto Real PIB Real 
Mo Gobierno Privado (PIB) (PNB) bi1lones Per C~~1ta 

---------------------------- billones de pesos mexicanos -----------------------______ $ del '80 $ de' 80 

1953 2.6 48.7 8.1 8.0 .8.5 58.9 58.4 712.3 24,819 
1954 3.1 58.8 10.1 11.5 11.3 72.2 71. 5 783.1 . 26,447 
1955 3.8 70.7 12.6 14.7 13.6 88.2 87.3 850.0 27,814 
1956 4.4 79.5 16.8 16.0 16.1 100.6 99.3 907.9 28·,767 
1957 5.2 93.6 19.1 15.2 17.6 115.5 114.2 976.4 29,942 
1958 5.9 105.7 18.9 15.3 17 .2 128.6 127.2 1,028.9 30,531 
1959 6.2 112.3 19.6 15.9· 16.3 137.7 136.2 1,059.3 30,387 
1960 8.0 123.9 23.2 16.6 18.7 155.9 154.1 1,145.3 31,770 
1961 8.6 131. O 24.1 . 17.8 18.7 165.7 163.8 1,201.6 32,240 
1962 9.6 142.0 24.8 19.4 19.0 179.8 177.5 1,257.9 32,639 
1963 14.2 144.0 32.6 19.5 20.8 194.8 193.5 1,358.4 34,071 
1964 16.6 161. 9 41.0 21.0 24.4 221.4 219.8 1,517.4 36,785 
1965 17.7 190.7 44.2 24.5 25.1 257.2 250.6 1,615.6 37,845 
1966 20.4 209.1 50.2 26.6 26.5 287.2 281.0 1,727.5 39,137 
1967 . 22.5 226.2 59.6 26.8 28.8 306.3 304.1 1,836.3 40,208 
19G8 25.9 247.8 65.7 29.0 34.2 339.1 336.0 1,985.4 42,001 
1969 28.8 270.0 72.8 34.4 37.5 374.9 371.6 2,111.0 43,143 
1970 32.2 319.5 88.7 34.4 42.9 444.3 438.6 2,257.1 44,528 
1971 37.3 358.8 88.1 37.4 42.7 490.0 483.5 2,351.1 44,826 
1972 48.7 405.6 107.1 45.5 49.9 564.7 557.3 2,550.8 47,002 
1973 63.4 487.0 133.3 58.!. 65.4 690.9 680.9 2,765.1 49,236 
1974 82.3 628.3 178.9 . 75.7 95.2 899.7 884.7 2,934.3 50,487 
1975 113.5 755.9 235.6 75.8 105.8 1,100.0 1,082.1 3,098.9 51,520 
1976 150.9 933.4 288.4 116. q. 135.3 ·1,371.0 1,342.0 3,230.0 51,821 
1977 199.0 1,226.1 363.3 190.8 189.0 1,849.3 1,806.4 3,341.2 51,729 
1978 255.2 1,543.8 492.4 244.7 258.0 2,337.4 2,284.9 3,617.1 55,282 
1979 334.3 1,975.9 718.5 343.3 382.0 3,067.5 2,990.4 3,948.3 58,563 
1980 462.8 2,651.5 1,032.9 537.2 577 .8 4,276.5 4,159.3 4,276.5 61,665 
1981 684.5 3,583.8 1,509.4 701.6 798.1 5,874.4 5,674.3 4,616.9 64,853 
1982 1,057.6 S,n6.1 2,0ge.8 1,636.5 1,053.9 9,255.8 8,908.2 4 ,591.3 62,886 
1983 1,590.3 10,356.0 2,972.3 3,340.6 1 ,517 .41 17,429.7 16,099.9 4,378.1 58,390 
1984 2,737.0 17,468.6 5,163.6 5,101.9 2,775.3 28,748.9 27,029.6 4,508.6 58,713 
1985 46,588.5 4,630.0 58,966 
---~ 
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Prestamos NetoS DéfíCit 
Préstamos Netos Tomados por el Gube rnamenta 1 

Ingresos Egresos DHi eH Internos Tomados Gobierno desde en Relación con 
Afio POb 1 icos POblicos Gubernamental P9r el Gobierno el Exterior PBD 

(Consumo + 
Inversión) 

----------------------------------billones de pesos mexicanos--------------------~------------- % 

1966 27.01 31.8-7 ---- . 0.67 1.7 
1967 28.86 33.87 5.01 4.22 1.48 1.6 
1968 34.32 39.35 5.03 5.54 1.80 1.5 
1969 37.85 . 46.93 9.08 7.48 1.49 2.4 
1970 42.48 48.56 6.08 5.04 2.04 1.4 
1971 47.49 51.65 4.16 5.02 0.34 0.8 
1972 58.24 67.31 17.04 13.52 2.57 3.0 
1973 69.54 88.05 27.48 25.10 3.30 4.0 
1974 95.31 123.92 34.25 27.85 11.64 3.8 
1975 133.40 161.61 53.62 40.29 15.50 4.9 
1976 168.58 211.61 64.07 50.48 25.27 4.7 
1977 240.72 285. 61.13 54.68 10.32 3.3 
1978 322.75 367.46 62.74 64.60 6.94 2.7 
1979 438.62 505.21 101. 88 103.31 -7.09 3.3 
1980 674.99 750.20 133.68 147.49 -3.30 3'.1 
1981 894.28 1,182.24 392.33 238.08 123.76 6.7· 
1982 1;519.90 2,829.30 1,453.60 '1,171.60 228.20 . 15.7 
1983 3,221.70 4,468.20 1,362.90 764.70 561.30 7.8 

Fuente: lnternational Financia1 Statistics, Yearbook 1985, I.M.F. 

Nota: La Columna de Déficit Gubernamental no ,coincide en todos los casos con la diferencia entre ingresos y 
egresos públicos, ya que hay dos componentes que no se muestran en el cuadro; (i) conseciones al gObierno 
(grants) 10 cual suma a los ingresos, y (li) préstamos netos del sector público a particulares, los que 
suman a los egresos. 



Ap~ndíce 1.3: Comportamiento del Nivel General ae Precios al Consumidor, Indice 
General de Salarios y Tipo de Cambio, México, y Nivel General de 
Precios al Consumidor en U.S.A., 1953-1985. 

AñO 

1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963. 
1964 
1965 
1965 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977. 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 

Nivel Precios 
al Consumidor 

México 

10.34 
10.87 
12.59 
13.20 
13.87 
15.56 
15.96 
16.75 
17.02 
17 .22 
17 .32 
17.73 
18.36 
19.13 
19.72 
19.89 
20.56 
21.63 
22.77 
23.90 
26.78 
33.15 
38.17 
44.19 
57 .• 01 
66.97 
79.14 

100.00 
127.93 
203.31 
410.40 
679.00 

1,071. 20 

Indice de 
Salarios 
M~xico 

5 
5 
6 
7 
7 
8 
8 
9 

10 
11 
12 
14 
15 
15 
16 
17 
18 
19 
20 
22 
2.4 
31 
37 
47 
62 
71 
83 

100 
129.5 
207.2 
311.3 
494.2 
n/d 

Tipo de 
Cambio, 
México 

8.65 
11.22 
12.50 
12.50 
12.50 
12.50 
12.50 
12.50 
12.50 
12.50 
12.50-
12.50 
12.50 
12.50 
12.50 
12.50 
12.50 
12.50 
12.50 
12.50 
12.50 
12.50 
12.50 
15.43 
22.57 
22.77 
22.81 
22.95 
24.52 
54.99 

120.09 
167.83 
256.87 

Fuente: International Financial Statistics, Yearbook 1985, I.M.F. 

Nivel Precie 
a 1 Consumí de 

U.S.A. 

32.5 
32.6 
32.5 
33.0 
34.1 
35.1 
35.4 
35.9 
36.3 
36.7 
37.2 
37.6 
38.2 
39.4 
40.5 
"42.2 
44.5 
47.1 
49.1 
50.8 
53.9 
59.8 
65.3 
69.1 
73.6 
79.2 
88.1 

100.0 
110.4 
117.1 
120.9 
126.1' 
130.5 



)éndice 1.4. Polítiéa Monetaria de México, 195~-1985: Evolución del Circulante 

Circulante Deflector Ci rculante 
io Corriente del PIB Real 

61110nes 6illones 
pesos pesos 

)53 10.1 8.3 1.22 
154 12.0 9.2 1.30 
155 14.1 10.4 1.36 
IS6 15.7 11.1 1.41 
IS7 17.4 11.8 1.47 
IS8 19.2 12.5 1.54 
159 21.1 13.0 1.62 
160 22.8 13.6 1.68 
161 24.5 13.8 1.78 
162 27.6 14.3 1.93 
163 32.4 14.3 2.27 
164 37.8 14.6 2.59 
165' 40.6 15.9 2.55 
166 45.7 16.6 2.75 
167 50.1 16.7 3.00 
·68 57.1 17 .1 3.3A 
169 65.4 17 .8 3.67 
70 72.0 19.7 3.65 
'71 77 .5 20.8 3.73 
72 9i.2 ' 22.1 4.13 
73 115.1 25.0 4.60 
74 139.2 30.7 4.53 
7S' 164.1 35.5 4.62 
76 243.0 42.4 5.73 
77 526.0 55.3 9:51 
78 700.3 64.6 10.84 
79 950.5 77.7 12.23 
80 1,297.9 100.0 12.98 
81 1,939.8 127.2 15.25 
82 3,304.0 205.1 16.11 
83 5,398.1 398.1 13.56 
84 9,011.6 637.6 14.13 
85 13,135.6 1,006.2 13.85 

ente: International Financial Statistics, Yearbook 1985, I.H.F. 



Apéndice 1. 5: Comercio Exterior de México, 1953 - 1985: Volúmenes Monetarios. 

Importaciones ImportaclOnes 
Exportaciones Totales Totales 

Mo Totales Petról~G Algodón Café Camarón Azúcar (fob) (cif) 

---------------------------------------------billones de pesos--------------------------------------------

1953 5.12 0.23 1.31 0.70 0.12 0.51 6.65 6.99 
1954 7.39 0.44 2.15 1.00 0.1.4 0.66 8.50 8.93 
1955 9.81 0.64 2.87 1.30 0.19 0.72 10.52 11.05 
1956 10.42 0.67 3.29 1.31 0.25 0.07 12.76 13.40 
1957 9.18 0.50 2.13 1.36 0.26 0.15 13.75 14.44 
1958 9.18 0.38 2.38 0.99 0.40 0.18 13.44 14.11 
1959 9.38 0.38 2.49 0.87 0.49 . 0.24 11.98 12.58 
1960 9.56 0.26 1. 97 0.90 0.43 0.73 14.13 14.83 
1961 10.33 0.27 2.00 0.90 . 0.52 0.91 13.56 14.23 
1962 11.64 . 0.27 2.73 0.88 0.62 0.58 13.61 14.29 
1963 12.11 0.27 2.45 0.61 0.72 0.86 14.76 15.50 
1964 12.88 0.30 2.13 1.19 0.56 1.12 17.77 18.66 
1965 14.01 0.50 2.65 0.91 0.55 0.91 18.57 19.50 
1966 14.99 0.49 2.77 1.05 0.66 0.83 19.11 20.06 
1967 14.20 0.49 1.80 0.75 0.77 1.02 '20.78 21.82 
1968 15.67 0.42 2.13 0.97 0.62 1.20 23.33 24.50 
1969 17.87 0.50 2.45 0.92 0.57 1.30 24.74 25.98 
1970 17.54 0.48 1.55 1.08 0.79 1.22 .29.30 30,76 
1971 18.84 0.39 1.50 1.01 0.86 1:28 26.79 28.13 
1972 21.24 0.27 1.85 1.07 0.98 1.41 32.36 33.98 
1973 28.27 0.31 2.01 1.96 1.26 1.53 45.40 47.67 
1974 37.34 1.54 ' 2.2'7 1.93 1.46 2.84 72.10 75.61 
1975 36.30 5.75 2.18 2.31 1.48 2.03 78.22 82.13 
1976 53.52 8.40 4.37 5.20 2.54 0.30 ' 86.41 90.90 
1977 102.05 23.23 4.40 10.35 4.20 0.39 126.41 132.99 
1978 135.65 41- 7.03 8.80 3.44 0.32 163.53 172 .03 
1979 204.86. 89.32 7.90 12.40 8.21 0.82 262.52 275.65 
1980 357.52 225.67 7.24 10.25 7.99 1.12 425.69 446.97 
1981 474.34 338.35 7.38 8.20 8.47 1.13 562.04 590.14 
1982 1,231.82 941.87 10.13 18.99 27.36 0.83 742.78 774.72 
1983 2,592.85 1,822.04 14.14 61.56 46.75 923.45 972.39 
1984 4,082.40 2,754.25 34.89 79.50 68.13 1,824.40 1,910 .15 
1985 5,705.12 3,799.90 23.51 139.57 92.05 3,306.00 3,461. 38 

- - _. 



Exportaciones Importaciones 
----_._.-

Otros Bienes, 
de Bienes de Bienes Balanza Servicios e Cuenta 

Año (fob) (fob) Comercia 1 Ingresos, Netos Corriente 
----------------------------------------millones de dólares-----------------------------------------

_ .. -

1953 599 768 169 47 117 
1954 668 760 - .92 69 29 
1955 861 840 + 21 133 + 149 
1956 844 1,018 174 60 116 
1957 740 1,102 362 66 293 
1958 752 1,090 338 73 264 
1959 744 964 220 59 162 
1960 778 1,132 354 35 324 
1961 826 1,086 260 32 241 
1962 930 1,097 167 182 
1963 985 1,186 201 218 
1964 1,054 1,424 370 42 423 
]965 1,146 1,498 352 46 403 
1966 1,244 1,581 337 54 392 
1967 1,152 1,760 608 84 685 
1968 1,258 1,892 63íl 122 743 
1969 1,454 1,983 529 98 592 
1970 1,348 2,236 888 235 - .1,068 
1971 1,409 2,158 749 143 835 
1972 1,717 2,610 894 87 916 
1973 2,141 3,656 - 1,515 26 - 1,415 
1974 2,999 5;791 - 2,791 206 - 2,876 
1975 3,007 6,278 - 3,372 911 - 4,042 
1976 3,475 5,771 - 2,295 - 1,269 - 3,409 
1977 4,604 5,625 - 1,021 - 1,003 - 1,854 
1978 6,246 7,992 - 1,745 - 1,618 - 3,171 
1979 9.,302 12,132 - 2,830 - 2,854 - 5,475 
1980 16,::41 18,896 - 2,655 - 5,607 - 8,162 
1981 . 19,938 24;037 - 4,099 -10 ,089 -13,899 
1982 21,230 14,435 + 6,795 -13,309 - 6,218 
1983 22,312 8,550 +13,762 - 8,645 + 5,419 
1984 24,196 11 ,255 +12,941 - 9,112 + 4,240 
1985 21,867 13,460 + 8,407 - 8,317 + 540 

Fuente: International Financial Statistics, Yearbook 1985, r.M.F. 



Apéndice 2.1: Producto Bruto Interno Total y de~ Sector Primario, Desglosado en 10 
Subsectores .Agrícola. Pecuario, Sílvfcola y Pesquero, 1960-1985. 

PIB PIB PIB PIB PIB PIS 
Secta 

Año Global Agrícola Pecuario Sílv'ícola Pesquero Primar 
------------------ Precios en moneda constante de 1970 (millones) -----------------

1960 218,006 21,422 
• 

11,538 1,278 481 34,719 
1961 233,069 23,629 11 ,580 1,413 494 37,116 

1962 242,499 25,476 11 ,393 1,532 510 38,910 

1963 269,986 27,953 11 ,872 1,838 535 42,197 

1964 312,198 31,550 12,931 1,823 466 46,770 

1965 312,264 30,669 12,203 1,763 447 45,082 

1966 332,412 29,703 12,203 ),690 502 -44,098 
1967 361,351 30,419 13,870 1,834 571 46,695 
1968 390,720 30,523 14,054 1,843 561 46,982 

1969 414,896 29,686 15,627 1,885 569 47,767 
1970 418,700 29,726 15,071 1,963 675 47,435 

1971 428,490 29,187 14,354 1,676 694 45,912 

1972 456,677 29,210 15,250 1,716 966 47,143 
1973 488,258 35,188 15,471 1,796 1,065 53,521 
1974 522,138 37,528 13,649 1,849 1,077 54,093 
1975 610,461 40,089 23,786 3,381 1,085 68,342 
1976 636,978 39,468 23,761 3,499 1,201 67,928 
1977 658,781 42,221 22.416 3,179 1,544 69,360 
1978 712,795 43,673 24,229 3,098 2,058 73,058 
1979 777,731 41,083 23,977 3,859 2,391 71 ,311 
1980 842,476 42,781 21,638 3,649 2,287 70,355 
1981 909,784 46,809 21,213 3,348 2,577 73,946 
1982 904,515 41,887 19,039 3,211 2,456 66,593 
1983 848,259 43,602 17,643 3,142 2,860 67,246 
1984 865,719 48,003 20,248 3,685 2,710 74,646 
1985 al 911 ,544 50,241 29,968 3,154 2,660 86,023 

Fuente: Sistema de Cuentas Nacionales de r'léxico, Secretaria de Programación y 
~I Presupuesto, varios años. 
- Preliíninar 
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iotill Prod. Agropecuarios Cereales Importados/Total Total Prod. Agropecuarios Saldo de Balanza 
Importados/Total Prod. Prod. Agropec\;ari os Exportados/Total Prod. Comercial 

Mo Im2ortados ImEortBdos EXEortado$ Agro¡::ecuaria 
----------_ .. _------- ------------------ % --------------------------------------- (miles US$) 

1969 6.1 4.3 55.5 641,842 

1970 9.3 30.3 54.2 478,228 

1971 8.6 9.8 51.2 506,583 

1972 9.2 31.0 47.2 592,927 

1973 13.1 41.9 40.4 447,794 
1974 18.0 46.6 37.2 - 30,479 
1975 14.1 62.8 33.9 46,051 
1976 9.3 22.1 40.1 746,113 
1977 15.3 38.6 35.4 597,240 

1978 12.8 35.0 27.5 700,464 
1979 10.6 38.1 23.2 638,061 
1980 16.0 36.4 11.2 - 1,264,933 
1981 13.5 34.5 8.1 - 1,815,598 
1982 12.8 24.0 6.6 - 532,252 
1983 26.3 48.4 7.3 - 739,300 

Promedios 13.0 33.6 31.9 487,711 (1969-79) 
- 1,088,021 (1980-83) 

Fuente: Elaborado a partir de la publicación FAO, Trade Yearbook, 1984. 



Apéndice 2.S. Ma~z en México: Superficie Cosechada, Rendimiento Medio, Producción, Precio Medio Rural, Valor de 
la Producción, Comercio Exterior y Ccnsumos Aparentes. 

SUperfic~ ¡rendimlento - -- Precio ~leaio- VáToroe---' Comerciotxter1or - Consumos 
Año Cosechada por ha Producción Rural Producción Importación Exportación Nacional Per-Capita 

has kgs 000 ton $/ton Mi 11 ones $ 000 ton 000 ton 000 ton kgs 
1953 4,856,700 766 3,722 499 1,857 377 4,099 i4<l 
1954 5,252,779 854 4,488 515 2,310 147 4,634 157 
1955 5,371 ,413 836 4,490 526 2,364 . 1 59 4,432 145 
1956 5,459,588 803 4,382 636 2,786 I 119 1 4,500 143 
1957 5,391,800 835 4,500 700 3,148 819 7 5,312 163 
1958 6,371,520 828 5,277 709 3,743 810 6,087 181 
1959 6,324,018 880 5,563 715 3,978 49 1 5,611 161 
1960 5,558,429 975 5,420 729 3,949 28 457 4,991 138 
1961 6,287,747 993 6,246 749 4,680 34 4,280 169 
19ú2 6,371 ,704 995 6,337 762 4,828 18 4 6,351 165 
1963 6,963 ;077 987 6,870 942' 6,469 476 7,346 184 
1964 7,460,627 1,133 8,454 . 945 7 ,990 46 . 283 8,218 199 
1965 7,718,371 1,158 8,936 959 8,567 12 1,347 7,601 178 
1966 8,286,935 1,119 9,271 918 8,508 5 852 8,424 191 
1967 7,610,932 1,130 8,603 940 8,087 5 1,254 7,354 161 
1968 7,675,845 1 ,181 9,061 934 8,467 6 897 8,171 173 
1969 7,103,509 1,184 8,411 894 7,520 8 789 7,630 156 
1970 7,439,684. 1,194 8,879 905 8,035 762 3 9,639 190 
1971' 7,691,656 1,272 9,786 900 .8,807 18 274 9,530 182 
1972 7,292,180 1,265 9,223 902 8,318 204 426 9,001 166 
1973 7,606,341 1,132 8,609 1,109 9,547 1,145 32 9,723 173 
1974 6,717,234 1,168 7,848 1,463 11 ,481 1,282 2 9,128 157 
1975 6,694,267 .1,262 8,449 1,863 15,738 2,661 6 11 ,103 185 
1976 6,783,184 1,182 8,017 2,167 17,373 914 4 8,927 144 
1977 7,469,649 1,357 10,138 2,837 28,766 1,986 1 12,122 190 
1978 7,191,128 1,520 10,930 .2,912 31,830 1,419 2 12,347 188 
1979 5,581,158 1,515 8,458 3,530 29,853 746 2 9,203 136 
1980 6,776,479 1,829 12,374 5,019 62,107 4,187 16,561 239 
1981 8,150,173 1,812 14,766 5,569 82,231 2,954 1 17,719 249 
1982 5,703,633 1,779 10,147 8,614 87,408 253 1 10 ,399 142 
1983 7,420,623 1.760 13 ,061 20,252 264,516 4,645 17,706 236 
1984 7,042.746 1,830 12,890 34,689 al 447,141 2,428 15,318 199 
1985 7,546,369 1,859 14,031 48 1400 - 679,100 1,675 15,706 200 

Fuente; Econotecnia Agrícola: Consumos Aparentes'de Productos Agrícolas, 1925-1982, Dirección General de 

El Economía Agrícola, SARH, 1986. 
Corresponde al precio mínimo de garanna. 



· 'r ..... ··- ._- .... ""::1 ........ ,..." ••• "".V' ","" .' ...... n."'v • ...... 1"' .... , I 'v''''' VV...J¡¡;; .... 41UUU, nCIIYIIllIt::II .... U I'It!UIV, t'r'UUUC:C10n, I"'reC10 f\leOl0 Kural, 
Valor de la Producción, Comercio Exterior y Consumo Aparentes. 

Superficie Rendimiento PreclouMedio Valor de Comercio Exterior Consumos 
Año Cosechada por ha Producción Rural Producción Importación Exportación .Nacional Per-Capita 

has kgs 000 ton $/ton Millones $ 000 ton 000 ton 000 ton kgs 
1958 119,812 1,304 156 :'33 u 83 4 160 5 
1959 106,973 1,672 179 566 101 7 185 5 
1960 116,432 1,797 209 636 133 9 219 6 
1961 116,693· 2,491 291 564 164 31 322 9 
1962 117,637 2,516 296 558 165 59 355 9 
1963 197,566 2,036 402 584 235 ¡ 138 540 . 14 
1964 276,494 1,901 526 601 316 21 546 13 
1965 314,373 2,376 747 632 472 34 781 18 
1966 575,860 2,450 1,411 639 902 23 35 1,399 32 
1967 673;345 2;475 1,667 . 620 1,033 5 393 1,278 28 
1968 829,719 2,570 2,133 622 1,326 61 166 2,027 43 
1969 883,214 2,781 2,456 639 1,569 12 43 2,424 50 
1970 920,930 2,829 2,747 646 1,774 26 44 2,729 54 
1971 935,785 .. 2,689 2,516 681 1,713 17 58 2,475 47 
1972 1,108,9722,355 2,612 736 1,922 246 2,858 53 
1973 1,184,596. 2,760 3,270 848. 2,773 14 1 3,283 58 
1974 1,155,746 3,028 3,499 1,268 4,438 427 3,926 68 
1975 1,445,100 2,855 4,126 1,574 6,494 835 4,961 83 
1976 1,251,130 3,219 4,027 1,660 6,683 45 4,071 66 
1977 1,413,386 3,060 4,325 1,998· 8,641 . 715 5,039 79 
1978 1,399,296 2,997 4,193 2,246 9,419 753 1 4,945 75 
1979 1,163,567 3,428 3,988 2,501 9,974 1,263 5,253 78 
1980 1,543,092 3,039 4,689 3,485 16,343 2,254 2 6,941 100 
1981 1,767,258 3,562 6,296 3,,859 24,298 2,631 8,927 125 
1982 1,340,072 3,699 4,956 5,324 26,389 2,479 8 7,435 102 
1983 1,517,763 3,193 4,846 12,212 59,182 3,305 8,151 109 
1984 1,624,196 3,084 5,009 20,698 103,676 2,747 7,756 101 
1985 1,895,711 3,534 6,700 28,100 188,270 

Fuente: Econotecnia Agrícola: Consumos Aparentes de Productos Agr1colas, 192~-1982, Dirección General de 
Economí a ¡\grí co 1 a, SARH, 1986. 



Apéndice 2.5. Sorgo: Superficie Cosechada, Rendimiento y Volumen Producción en Distritos de Riego, Temporal y Total 
Nacional, 1960 - 1985.· _ ... 

SUPERFICIE COSECHADA RENDIMIENTOS VOLUMEN DE LA PRODUCCION 
total Total Total 

Mo Riego Temporal Nacional Riego Tem ,ora 1 Nacional Riego Temporal Nacional 
2===-==2=2===2Hect&reas============== =======Tons Hect rea===-=-== ····==·=·==·===Toneladas======-========= 

1960 28,709 87,723 119,432 2.667 1.513 1.797 76.557 132,708 209,265 
1961 86,768 29,925 116,693 2.215 3.290 2.491 192,184 98,457 290,641 
1962 70,053 47,584 117,637 2.358 2.747 2.516 165,214 130,706 295,920 
1953 128,886 68,680 197,566 2.236 1..660 2.036 288,157 114,026 402,183 
1964 157,630 118,864 276,494 2.176 1.535 1.901 343.069 182,485 525,554 
1955 115,347 199,026 314,373 2.764 2.152 2.376 318,722 428,222 746,994 
1966 289,060 286,800 575,860 2.855 2.042 ,2.450 825,351 585,620 1,410,971 
1967 247,015 426,330 673,345 2.930 2.212 2.475 723,676 942,945 1,666,621 
1968 325,796 503,923 829,719 2.924 2.342 2.570 952,650 1,179,969 2,132,619 
1969 322,775 560,439 883,214 3.430 2.407 2.781 1,107,165 1,348,763 2,455,928 
1970 335,238 585,692 920,930 3.755 2.541 2.829 1,258,709 1,488,502 2,747,211 
1971 317,627 618,158 935.785 3.839 2.098 2.689 1,219,242 1,296,716 2,515,958 
1972 370,057 738,915 1,108,972 2.888 2.088 2.355 1,068,722 1,542,801 2,611 ,523 

73 428,251 756,345 1,184,596 3.931 2.098 2.760 1,683,350 1,586,486 3,26.9,836 
1974 378,261 777,485 1,155,746 3.599 2.750, 3.028 1,361,299 2,138,119 3,499,418 
1975 469,G23 975,477 1,445,100 3.444 2.572 2.855 1,617,310 2,508,508 4,~25,818 
1976 511 ,051 740,079 1,251,130 3.459 3.053 3.219 1,767,622 2,259,242 4,026,864 
1977 414,577 988,809 1,413,386 3.940 2.695 3.060 1,633,523 2,691,445 4,324,968 
1978 411 ,952 987,344 1,399,296 3.984 ' 2.585 2.997 1,641,084 2,551,913 4,192,997 
1979 548,339 615,228 1,163,567 4.293 2.657 3.428 2,354,027 1,634,396 3,988,423 
19:30, 478,856 1,064,236 1,543,092 4.388 2.432 3.039 2,101,036 2,588,409 4,689,445 
19:31 589,962 1,094,472 1,684,435 4.432 . 3.172 3.613 2,614,709 3,471,781 6,086,490 
19132 514,031 765,557 1,279,588 4.921 2.880 3.700 2,529,570 2,205,386 4,734,956' 
19:33 544,241 968,944 1,513,185 4.493 2.457 3.189 2,445,760 2,380,798 4,826,554 
19134 513,362 1,111,002 1,624,364 4,431 2.143 2.866 2,274,628 2,732,985 5,007,613 
19;35 603,911 1,287,410 1,891,321 4.306 3.138 3.511 2,600,666 4,040,015 6,640,681 

Fu,=ote: D.G.E.A., SARH, Dirección General de Granos y Oleaginosas de la SECOFI, y Dirección General de Política y 
Desarrollo Agropecuario y Forestal, SARH, 1986. 



§ndice 2.6. Principales Entidades Federativas productoras de Sorgo, años 1980 y 
1985. 

Aporte 
a 1 a % del 

Aporte 
a la % del 

Producci6n Total Producci6n Total 
Entidad 1980 Na 1. Entidad 1985 Nal. 

naulipas 1,452,365 30.39 Tamaulipas 2,346,817 35.34 

I isco 961.952 19.99 Guanajuato 1.483,528 22.34 

¡najuato 877 .424 18.23 Jalisco 907,781 13.67 

;hoacán 549.405 11.42 ~li choacán 623,566 9.39 

¡aloa 212.033 4.41 Sinaloa 372,542 5.61 

!VO León 111,906 2.32 Coahuíl a 152,542 2.30 

'elos 93,348 1.92 Nayarit 125,509 1.89 

rarit 86,165 1. 79 Morelos 106,251 1.60 

huahua 70,731 1.47 Sonora 106,251 1.60 

~rétaro 68,459 1.42 Nuevo Le6n 104,259 1.57 

'aogo 65,853 1.37 Querétaro 83,672 1.26 

Iqra 54,795 1.14 Ourango 39,844 0.01 

:-TOTAL 4~614,439 95.S7 6,452,750 97.17 

'AL !JAL. 4,812.427 100 6,640:681 1 Olí 

~nte : Elaboración propia en bas,e a datos de CONASUPO en cifras y 
oficina de organización económica, Banco de México. 



A;¡éndi,ce 2.7. Compras Naciona 1 es de Sorgo 'de CONASUPO y del Mercada Li bre, e Importaci ooes de CONASUPO, 1960-1985 
-- ...... _- ....... _-

%Oe 
Corneras % de Partici- CornEras Parto 

CornEras Mercado % de Total ~ación de ¡me. Totales en 
CONASUPO % de Li bl'e Partici- CornEras CONASUPO en Corneras de Compras Compras 

AñO' NaciO'nales Particieación Nales. ~ación Nales. ImrO'rt. CONASUPO CONASUPO TO'tales Totales 
(A) . . (B} (A + B)C) . (A + C) (A+B+C) 

-------------------------------------------------- (Miles'de Toneladas) -------------------------------------------------. 

1965 747 100.0 747 747 
1966 210 14.9 1,201 85.1 1,411 12 5.4 222 1,423 15.6 
l:l67 377 22.6 1,290 77 .4 1,667 377 1,667 22.6 
1968 275 12.9 1,858 87.1 2,133 39 12.4 314 2,172 14.4 
1969 116 4.7 2,340 95.3 . 2,456 17 12.8 133 2,472 5.4 
1970 190 6.9 2,557 93.1 2,747 12 6.0 202 2,759 7.3 
1971 2,516 99.6 2,516 9 100.0 9 2,525 0.4 
1972 7 1.2 2,606 99.8 2,612 221 96.9 228 2,833 8.0 
1973 32 LO 3,238 99.0 3,270 32 3,270 1.0 
1974 35 1.0 3,465 99.0 3,500 474 93.1 509 3,974 12.8 
1975 334 8.1 3,792 91.9 4,126 845 71.7 1,178 4,971 23.7 
1976 483 2.0 3,544 88.0 ' 4,027 483 4,027 12.0 
1977 . 656 15.2 3,669 84.8 4,325· 749 53.3 1,405 5,074 27.7 
1978 571 13.6 2,622 86.4 4,193 922 61.8 1,493 5,115 29.2 
1979 698 17.5 3,291 82.5 3,989 1,174 62.7 1,872 5,16-3 36.3 
1980 345 7.4 4,395 92.6 4,690 1,340 79.5 1,685 6,030 27.9 
1981 2,379 39.1 3,707 60.9 6,086 2,301 49.2 4,680 8,387 55.8 
1982 1,208 23.1 4,016 76.9 5,224 1,371 53.2 2,579 6,595 39.1 
l'J83 663 13.1 4,405 al 86.9 5,068 3,109 82.4 3,372 8,177 41.2 
1984 1,122 19.1 4,766 al 80.9 < ·5,888 3,265 84.0 4,415 9,153 48.2 
1985 1,466 22.8 4,976 - 77 .2 6,442 2,600 63.9 4,066 9,042 45.0 

ai Compras estimadas 
Fuente: O.G.é.A., SARH, CONASUPO. Dirección General de Granos y Oleaginosas - SECOFI, 1986. 
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Respectivos Precios Unitarios a Nivel del Productor Durante 1972-1984. 

Producción Precio Producción Precio Producci 5n Precio 
Carne Res Carne Res Carne Cerdo Carne Cerdo Carne Ave Carne Ave Producci5n Precio 
en Canal en Canal en Canal .en Canal en Canal en Canal Leche Leche 

Mo (tons) $/ton (tons) $/ton (tons) $/ton DOO/lts $/ltro 

1972 706,970 12,520 572,864 11,418 215,485 17,316 4,916,259 2.08 
1973 735,356 15,863 641,441 14,880 229,190 19,202 5,231,344 2.50 
1974 746,172 19,552 719,037 19,623 248,075 21,969. 5,550,435 3.12 
1975 770,673 21,603 810,018 21,537 269,122 23,400 5,809,838 3.89 
1976 845,431 23,667 909,310 23,561 288,811 26,846 5,907,348 4.15 

1977 887,526 27,778 1,009,890 28,590 310,471 30,630 6,180,946 5.21 
1978 948,247 40,880 1,084,622 42,540 335,682 37,490 6,398,599 5.91 
1979 993,582 49,230 1,166,822 46,900 396,721 41,850 6,641,903 6.91 
1980 1,065,075 54,036 1,250,800 43,023 449,000 46,836 6,505,811 8.46 
1981 1,163,537 62,765 1,306,618 52,644 506,502 53,082 6,856,415 11.51 

1982 1,200,544 105,625 1,367,414 115,836 520,182. 98,449 6,923,597 ·16.13 

1983 1,098,815 182,477 1,492,227 179,688 537,121 189,991 6,768,342 28.15 
1984 1,046,432 1,438,420 583,524 

Fuente: Para cantidades: "Estadísticas Pecuarias", varios años, SARH; para 1983: "Agenda Agdcola 1983", 
Di recc ión General de Econonomí a I\gri co la, SARH. Para precios: "Estadísticas del Sector Pecuario de 
México"; para 1983, Agenda Agrícola 1983, Dirección General de Economía Agrícola, SARH. 



Apéndice 2.9 Evaluación Social de la Producción' de Sorgo en México Bajo CondicionE 
de Temporal,.hacia Mediados de 1986. 

Ingresos Brutos/ha 
3,100 kgs a $78.18 = ................... -..................................................... ,. " .. ,. .... .. 

Costo de Producción/ha 

(a) 

(b) 

(e) 

Horas totales de tractor: 12 h. a 6,112 ......................... , .. 

Semilla. 10 kgs a $1,000 ...................... oo. ................... .. 

Fertilizante: 80 kg N a $103,455/ton .......................... .. 
40 kg P205 a $ 84.130/ton ••. , •• : •• , •••••••.••.•..•.. 

(d) Herbicida; 3 kgs/ha Gesaprim ..................................... . 

(e) Insecticida: 500 c.c. Dipterex ..... : ............................ .. 

(f) Cosecha: 1 hora ....... ,. ....................................................... .. 

(9) Mano de Obra: 25 horas/ha. 2,OOO/dla ..... ' ....................... .. 

(h) Intereses: 8% sobre 2/3 costos, en 5 meses ...................... .. 

(1) Seguro Agrícola (6%) .......... , ................. ~ .... " ......... , .......... . 

(j) Inlprevistos (5%)w,. •• ~ ............................................. . 
Sub~Total 

(k) Flete del campo al destino final (SS.8S0/ton) .•••..• : ............ .. 
Total 

Beneficio neto social/ha •••.•.•••••.•.•••••.•••••.•..•....•..•.... 

Relación Insumo/Producto .•.••.•...•..•..•••••.•••••••.••••••..•..• 

Mex$242,3: 

- Mex$ 73.3~ 

Mex$ 10,OC 

Hex$ 17,9: 
Hex$ 7.31 

Mex$ 10,0~ 

Mex$ 1,8e 

Mex$ 36,7E 

~lex$ 6,25 

Mex$ 3,63 

Mex$ 10,03 

Hex$ 8,86 
Mex$186,05 

Mex$ 18,13 
Mex$204,19 

¡·lexS 38,16 

(84.3%) 



)éndice 2.10 Evaluación Social de la Producción de Sorgo en México Bato {;v¡.J~d¡¡¡.~c 
de Riego. hacia Mediados de 1986. 

Igresos Brutos/ha 
4,300 kgs a $78.18 ................................................ . 

.sto de Producción/ha 

,) Horas totales de tractor: 15 horas a $6.112/h .•••••••.•.••••.••••. 

,) Semilla. 10 kgs a $1,000 .................. ; ...................... . 

) Fertilizante: 120 kg N a $103,455/ton ...••••••••••...••..•.•••. 
40 kg P205 a $ B4,130/ton ........................ .. 

i) Herbicida; 3 kgs/ha Gesaprim ..................................... . 

) Insectici'da: 500 c.c. Dipterex ................................... . 

) Riego: 3" riegos/ciclo ............................................ . 

) Cosecha: 1 .. 3 hora, .... ,. ........ ,.,.,. ...... '" '" ........... '" .. ,. ......... ,. .... ,.,. ............. ,. 

) Nano de Obra: 45 horas/ha. $1,BOO/dia ........... ' •.••••••.•••.•••.• 

) Intereses: 8% sobre 2/3 ,costos. en 5 meses .................... ; .•• 

) Seguro Agrícola '(6%) ..••••••••••••.••••.••••.•.•••. '~ •••....••..••• 

) Ímprev·istos (5%) ••••••••••••••••••.•. : •••••.•••••..•••.••.•••.•.•. 
Sub-Tota 1 

) Flete del Campo ¡¡l Destino final ($5.850/ton) .................... . 
Total 

Beneficio neto social/ha ....•...••.....•••••...•....••..•.•....•.. 

Relación Insumo/Producto ......................................... . 

Mex$336,I74 

Mex$ 91,680 

Mex$ 10,000 

Mex$ 26,988 
Mex$ 7,316 

Mex$ 10 .038 

Mex$ 1,809 

Mex$ 40,500 

Mex$ 47.817 

Meli$ 10,125 

t4ex$ 5,473 

Mex$ 15,105 

Mex$ 13,345 
Hex$280,194 

~lex$ 25,155 
!'lex$305,349-

Mex$ 30.825 

(90.8%) 



A~éndice 3; f: Coeficientes Econ(imicos y Técnicos Utilizados para los Principales Ingredientes Considerados en la 
El aborae; ón de Raei ones ~a 1 anceadas. , 

Sil 1 vado G;ra- Torta Torta Torta Hari- Torta Hirlna 
. Sorgo Yuca Trigo 11na Cártamo Girasol Soya nolina Pescado Alfalfa 

Precio Unitario (Mex$/kg) 80.4 63.0 98.0 97.0 87.0 92.03 170.0 149.32 266.43 89.62 

Energía Metabolizable, Mcal/kg 3.20 3.20 1.15 1.90 1.15 1.50 2.20 1.90 2.78 1.25 

Proteí na (X) 8.70 2.00 15.0 35.0 20.0 28.0 46.0 43.0 61.0 18.0 

lísina (X) 0.22 0.10 0.61 1.40 0.60 . 1.20 2.80 1.65 4.92 0.80 

Metionina-Cistina (%) 0.34 0.20 0.48 1.80 0.77 1.60 1.28 1.60 2.68 0.50 

Netionina ,O:) 0.14 0.05 0.20 1.20 0.28 0.95 0.62 ' 0.95 1.94 0.20 

F6sforo Total (%) 0.25 0.15 1.22 1.00 0.60 1.00 0.62 1.00 2.75 0.25 

F6sforo Digestible (%) 0.08 0.05 0.40 0.30 0.20 0.30 0.21 0.30 2.75 0.08 

Ca 1 e i o (%) 0.02 0.25 0.12 0.40 0.32 0.40 0.25 0.40 4.50 1.40 

Fibra (%) 3.50 5.00 12.5 20.0 36.0 27.0 6.00 27.0 0.50 23.0 

Grasa (%) 2.50 0.40 2.00 1.50 1.30 0.50 0.50 0.50 11.0 1.50 

(Fuente: crAr) 



Pasta Costo Total --Pon-derac ión 
Tipo de Dieta Yuca sorr SOn Otros Dieta Dieta 

m= (X) ($) J<t) 
Al Cerdos 

(X ~. 

a) Cerdo Iniciación (18%) 23.68 39.10 - 23.55 11.67 10,460.60 9.37 
b) Cerdo Pre-Iniciación (21%) 36.44 7.77 38.27 17.52 10,921.15 0.94 
el Cerdo Crecimiento (16%) 0.00 72.85 17.50 9.65 9,746.51 12.90 
dl Cerdo Desarrollo (14%) 12.15 64.43 12.43 10.99 9,119.75 17.17 
e Cerdo Finalizador (12%) 28.57 51.59 13.00 6.84 8,717.75 45.68 
f) Cerdo Reproductor (15%) 15.84 49.67 5.00 29.49 8,341.68 13.94 

Promedio Ponderado 19.91 54.69 13.59 11-: 63 9,051.08 

Bl Pollos de Engorda 
- --~----

al Pollo Iniciación (21%) 13.46 44.93 19.64 21.97 11,965.12 35.0 
bl Pollo Finalización (19.5%) 0.00 66.59 20.43 12.98 11,351.4] 65.0 

Promedio Ponderado 4.71 59.01 20.15 16.13 11 ,516.25 

C) Aves de Postura 

a) Ponedora Pollo Iniciación (20%) 0.00 59.71 21.17 19.12 11,155.38 10.20 
b) Ponedora Pollo Crecimiento (16%) 0.00 66.33 12.86 20.81 9,492.48 8.20 el Ponedora Polla Desarrollo (14%) 16.59 50.11 12.80 20.50, 8,730.58 30.50 
d Ga 11 i ~a Ponedora Normal (l6%) 0.00 67.67 12.98 19;35 9,642.36 42.50 
e) Gallina Ponedora FaSe 1 (18%) 0.00 51.98 9.57 38.45 10,936.14 5.80 
f} Gall ina Ponedora Reproductora (16%) 0'.00 64.06 10.59 25.35 10,133.88 2.80 

Promedio Ponderado 5.06 60.38 13.48 21.07 9,595.11 

D) Ganado Lechero 

al Oieta 1 27.46 43.14 5.00 24.40 8,125.15 80.0 
b) Dieta 2 28.32 25.77 5.00 40.91 8,627.87 20.0 

Promedio Ponderado 27.63 39.67 5.00 27.10 8,225.69 



Ap~ndice 3.3: Rango de Precios de Ingredientes en Donde 'las Soluciones Permanecen Incambiadas (Estables). 

Tipo de Dieta 

Al Cerdos 

al Cerdo Iniciación (18%) 
b) Cerdo Pre-Iniciación (21%) 
el Cerdo Crecimiento -(16%) 
dl Cerdo Desarrollo (14%) 
el Cerdo Finalizador (12%) 
f) Cerdo Reproductor (151) 

Promedio Ponderado 

B) Pollos de J~90rda 

a) PalIó Iniciaci6n (211) 
b) Pollo Finalización (19.5%) 

Promedi o Ponderado 

el Aves de Post~ra 

al Ponedora Polla Iniciación (20%) 
b) Ponedora Polla Crecimiento (161) 
e) Ponedora Polla Desarrollo (141) 
d) Gallina Ponedora Nomal (16%) 
e) Gallina Ponedora Fose 1 (18%) 
f) Gallina Ponedora Reproductora (16%) 

Promedio Ponderado 

D) Ganado Lechero 

a) Dieta 1 
b) Di eta 2 

Promedio Ponderado 

Yuca 
TI) 

54.15 - 64.21 
55.23 - 66.13 
60.86 - ., 
60.86 - 63.40 
60.86 - 63.40 
57.72 - 75.44 

Sor~ 
"ll¡ 

79.27 - 88.70 
77.58 - 87.48 
60.18 - 82.35 
80.03 - 9'1.50 
80.03 - 82.35 

. 70.15 - 85.04 

Pasta Soya 
($) 

148.12-174.29 
162.23-174.72 
164.27-233.34 
162.27-171.07 
149.32-171.07 
150.64- '" 

59.74 :: 65.44 70.00 =-84;94 153:66-180.79 

59.62 - 64.61 
56.14 - m 

78.61 - 80.62 
73.56 - 86.09 

168.86-170.14 
140.36-171. 74 

57.36 - 6'4.61 75.33 - 84.17 149:63-171.18 

42.53 - .. 
. 53.04'- '" 

62.83 - 70.9~ 
56.14 - '" 
49.09 - .. 
52.03- '" 

63.02 - 97.97 
74.49 - 88.85 
73.20 - 80.50 
73.56 - 86.08 
68.06 - 92.35 
68.66 - 88.61 

56.01 - 70.97 u~99 =-a6:2-; 

58.98 - 67.20 
62.61 - 68.29 

59.71 - 6T:if2 

76.80 - 83.84 
75.87 - 80.75 

76.61 - 83.22 

41.35-227.87 
152.90-213.15 
169.17-174.42 
138.91-197.96 
85.24-179.50 

119.50-179.50 

135;68~193;44 

130.65- .. 
158.45- .. 

136-:21 - '" 



IVI ... "".,............. V"',","V ..... "'t-'''''' ........ v .... .V''''' .... ~ 

Tipo de Dieta 

A) Cerdos 

al Cerdo Iniciación (18X) 
b) Cerdo Pre-Iniciación (21%) 
e) Cerdo Crecimiento (16%) 
d) Cerdo Desarrollo (14%) 
el Cerdo Finalizador (12%) 
f) Cerdo Reproductor (15%) 

Promedio Ponderado 

B) Pollos de EngordA 

a) Pollo Iniciación (21%) 
b) Pollo Finalización (19.5%) 

Promedio Ponderado 

C) Aves de Postura 

a) Ponedora Polla Iniciación (20%) 
b) Ponedora Polla Crecimiento (16%) 
e) Ponedora Polla Desarrollo (l4%) 
d) Ga 11 i na Ponedora Norma 1 (16%) 
e) Ga 11 i na Ponedora Fase 1 (18) 
f) Gallina Ponedora ReproductOl'a (16%) 

Promedio Ponderado 

O) Ganado Lechero 

al Dietá 1 
b) Dieta. 2 

Promedio Ponderado 

lric-remento 
Costo Total Costo 

Sorgo Pasta Soya Dieta Respecto a Dieta con Yuca 
(%) (%) ($) (X) 

65.39 17.34 10,503.02 0.70 
48.37 31.26 11 ,088.89 1.53 
72 .85 17.50 9,746.51 0.00 
77.82 7.85 9,124.63 0.05 
82.70 5.00 8,786.18 0.78 
65.48 5.00 8,422.53 0.97 

7r25- --, 8~-sD --~----g-;099.]"9 -- -------o:oBU 

62.38 
66.59 

65.12 

59.71 
66.33 
68.49 
67.67 
51. 98 
54.06 

65; 71 

. 73.53 
56.91 

• 

14.99 
20.43 

18.53 

21.17 
12.86 
9.29 

12.98 
9.57 

10.59 

12.42 

5.00 
5.00 

11 ,987.13 
11 ,351.47 

11 ,573.95 

11 ,155.38 
9,942.48 
8,730.58 
9,642.36 

10 ,936 .14 
10,133.88 

9,632.01 

8,141.69 
8,627.90 

0.18 
0.00 

0.063 

0.00 
0.00 
0.37 
0.00 
0.00 
0.00 

-- -- 0.1n 

0.20 
0.003 

TLBO 5.00 8;231r.93 0.161 



Apéndice 3.5: Cambios Potenciales en )a Demanda por Yuca, Sorgo, y 
Pasta de Soya, si la Yuca Estuviera Ampliamente 
Disponible por ]a Industria de Alimentos Concentrados. 

I) Total Nacional de Producci6n de Alimentos Balanceados en 1984: 
8:500,000 tons 

a) Demanda del Sector Porcícoía (29%) " 2:465,000 tons 

i ) demanda de yuca (19.91%) " 490,782 tons 
ii) ahorro en sorgo (76.25-54.69%) 

. 21.56% 
21.56% de 2:465,000 = 531,454 tons 

i ii) incremento de pasta de soya 
(13.59-8.50%)=5.09% 
5.09% de 2:465,000 " 125,468 tons 

b) Demanda del Sector de Pollos de Engorda 
(18.1%) = 1:538,500 tons 

i) demanda de yuca (4.71%) = 72,463 tons 
ii) ahorro en sorgo (65.12-59.01%)'= 

6.11% 
6.11% de 1:538,500 = 94,002 tons 

i i í} l(¡cremento de pas ta de soya 
(20.15-18.53%) = 1.62% 
1.62% de 1:538,500 " 24,924 tons 

e) Demanda del Sector Aves de Postura 
{35.1%} " 2:983,500 ton s 

in 
demanda de yuca ~5.06%) " 150,955 tons 
ahorro en sorgo 65.71-60.38%) 
" 5.33% 
5.33% de 2:983,500 .. 159,021 tons 

i i i) incremento de pasta de soya 
(13.48-12.42%) = 1.06% 
1.06% de = 2:983,500 " 31,625 ton s 

d} Demanda del Sector Ganado Lechero " 1:003,520 tons 
{ll.$O%) 

1) demanda de yuca (27.63%) = 277,273 ton s 
i i ) ahorro en sorgo (71.80-39.67%) 

" 32.13% . 
32.13% de 1:003,520 = 322,431 tons 

; i i ) incremento de pasta 
(5.00-5.00%) " 0.00 

de soya 

0.00 de 1:003,520 = 0.00 

• 



(continuación) 

II) Resumen del Comportamiento Esperado del Sector Porcícola, AVlcola y 
Ganado Lechero, Según Cifras de Alimentos Balanceados en 1984 (94% 
del total industrial). 

a} Demanda de yuca 

b) Ahorro en Sorgo 

el Incremento de Pasta de Soya 

991,483 ton s 

1:106,908 ton s 

182,017 tons 

1 II) Resumen del Comportamiento Esperado de. 1 a Total i dad de 1 a Industl'i a 
de Alimentos Balanceados Según Cifras de 1984. 

a) 

b) 

c) 

d) 

Demanda de Yuca 
Area estimada a plantar 

Ahorro de' Sorgo 

Incremento en Pasta de Soya 

Beneficio Neto en el Comercio Exterior 
en términos de Sorgo y Pasta de Soya 
en 1984 . 

1) Precio Sorgo c. i. f. 14éxieo 1/ 
ii) P~e~i(j ~?sta de Soya c.i.f. 

.Mexlco - , 
iii) Ahorro en Sorgo 
iv) Incremento en Pasta de Soya 

Beneficio Neto 

1:056,117 taos 
183,060 has 

1:179,067 tons 

193,826 tans 

:US$107.07/ton 

: US$185. 70 Iton 
:US$118:516,640 
~US$ 33:800,557 

: US$ 84: 716 ,083 

IV) Proyecciones dela Demanda Potencial de Yuca para 1984 
Suponiendo una Tasa de Crecimiento Anual Promedio del 4.0% en la 
Demanda de Concentrados, 10 Demanda Potencial de Yuca para 1990 
Será: 

y: 

a) 

b) 

Demanda de concentrados 1990 
(8:500,OOO) x T;C. promedio anual de 
(1. 04)6 = 1. 265 

Demanda de yuca 1990 
(1:056,117 x 1.265) 
Area estimada' a plantar 
(1:335.988 x '2.6% 15) 

= 10:752,500 tons 

; 1:335,988 tons 

231,571 has 

Commodity Price Data, Commodity Studies and Projections Division 
E¡;onomic Analysis and Projections Department. Economics and, 
Reseal'ch Staff World Bank. 



(continuación) 

el 

d) 

Ahorro en Sorgo 
(1:179,067 x 1.265) 

Incremento en Pasta de Soya 
(193,826 x 1.265) 

; 1:491,520 ton s 

245,190 tons 

e) Beneficio Neto para 1990 
Suponiendo.que los precios permanecieran constantes y/o la 
relación de precios entre el -sorgo y la pasta de soya no 
cambia, el beneficio neto será: 

i) Beneficio Neto en el Comercio Exterior 
en Términos de Sorgo y Pasta de Soya 
en 1990 

ii) Precio sorgo c.i.f. México 
iii) Precio pasta de soya c.i.f. México 
iV) Ahorro de sorgo 
v) Incremento en pasta de soya 

US$107 .07 Iton 
US$185.70/ton 

: USS159:697,046 
US$ 45:531,783 

Beneficio Neto US$114:165,263 
===;:::========== 
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Cassava Potential in Panama and fts Relationship 

with the Rest of the Economy 

Summary and Conclusions 

Roberto R. Saez 
22 January, 1987 

The economy of Panama was characterized by a healthy growth pattern 

until 1973, especially a lack of inflationary problems and an increasíng 

share of publíc and prívate gross fixed capital formation in its Gross 
-

Oomesti c Product (GOP). However, since then several macroeconomic 

parameters started to deteriorate: (a) the growth rate for the GOP between 

1974-85 has fallen to only 3.4% annually, (b) government consumption of 

goods and services has reaehed very high proportions leading to rísing 

fiscal defieits, (e) the economy developed a weak export capacity, and (d) 

the current account of the balance of payments showed negative balances 

throughout most of the periodo Consequently, in addition to the need to 

rationalize public sector expenditures, Panama needs to promote exports of 

competitive goods and/oc look for efficient import substítutes whenever the 

country proves to ha ve a comparative advantage, thus allowíng better 

utílization of its domestic resources. 

The agricultura1 sector in the aggregate has been growing at rates 

below the other sectors, which explains the consistent reduction in its 

share within total GOP. This drop in the relative weight of the primary 

sector was more dramati c than the reducti on in total rural 1 abar; thus, 

gross income per capita in agriculture is only a fraction of the other 
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sectors of the economy. Although the agricultural trade balance has 

historically been positíve, these ha ve been small in magnitude and more 

recently they have been getting even smaller, and/or turned negative. The 

number of primary foods exported are few in number (í.e., mainly bananas, 

sugar, and coffee), while agricultural commodities that the country is 

obligated to import are maize, beef and dairy products. 

Growth in production in the majority of agricultural commodities in 

Panama has been be 1 ow popu 1 at i on growth, wi th a few except i ons: coffee, 

tabacco, shrimp, sorghum, poultry and eggs, and to a lesser extent pork. 

By contrast, for commodities 1 i ke beans and cassava, thei r producti on 

growth ha ve been negative during the last decade. Average productivity is 

low in general for both crop and livestock sectors, which implies that 

improved technological practices are not being utilized by farmers. It is 

argued in this paper that sorne of the causes for this situation are the 

skewed land distribution, as well as ineffective research, extension, and 

agricultural credit programs; on the other hand, internal price policies 

for most primary products are quite favorable to farmers, compared to 

international prices. 

Commodities that clearly ha ve shown rapid expansion over the last two 

decades are pasteurized mi1k, poultry, and eg9s, which has allowed the 

proportion of protein from animal origin in the diet to increase 

si gn-ifi cantly. By contrast, per capita demand for cerea 1 s has dropped 

slightly, and even more strongly has been the reduction in fresh cassava 

consumed. Roots and tubers supply an average of 3.5 per cent of total 

calorie intake by the population, cassava being the principal ítem vlithin 
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that category with a 50 per cent share. oWn price elasticity in the 

cassava demand equation for the total popu1 ation (rural and urban) was 

estirnated as -0.34, while the incorne elasticity was 0.54. Given these 

pararneters, it is concluded that although fresh cassava demand is 

relatively inelastic to a change in relative prices, this root is seen in 

Panarna as a "normal" good due to its positive incorne elasticity. Assuming 

population and real incorne growth equivalent to historica1 trends 

(1960-83), by 1990 it can be expected that 4,694 additional tons of fresh 

cassava wi11 be demanded. Moreover, if the effect of a drop of 1 per cent 

per year in its real price is included, 1,136 tons more wi11 be dernanded. 

Consequently, this scenario gives only a modest expansion in total demand 

for fresh roots, amounting to 5,830 tons ayear. 

Cassava is cultivated by numerous farm units but in very small plots 

per farm, and (not surprisely) at 101'1 yield levels. Only 20 per cent of 

the national supply actua11y reaches the rnarket due to high on-farm 

utilization. The small proportion of fresh cassava that is marketed takes 

place under wide marketing margins, even higher than other roots like 

pota toes and yarns, even though 1 itt1 e val ue-added i s ; ncorporated except 

transportation and wholesale-retail ing activities. When a representative 

sample of cassava producers was surveyed from the province with highest 

proportion of commercially oriented farmers, significant differences wíth 

respect to national average parameters were detected; i.e. a larger scale 

of production (2-3 has planted per farm) , greater util ization of modern 

inputs, higher yields (13.5 tons/ha), and 86 per cent of total production 

being marketed. However, basic production constraints to this group that 

are common to the majority of cassava farmers were also detected: {al lack 
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of sufficient hired labor during critieal periods and of meehanization 

serviees to plant larger areas, (b) no eredit support, (e) seasonal price 

instability for the product which implies that the final market can be 

saturated whenever significant quantities of fresh roots arrives in a short 

period of time, and (d) inefficient marketing channels to transport the 

roots based on small trucks and no application of post-harvesting 

conservation teehniques to control deterioration. All these factors lead 

to redueed opportunities for fresh cassava to have greater impact in 

Panama's economic development. 

-
When private profitability at the farm level is calculated for maize, 

sorghum, and cassava, highly positive net benefit levels are found, with 

cassava having the highest (i.e., 31.1% net income per year over a land and 

capital investment of US$500jha). These estimates were derived using 

improved technological packages which implied that to break-even farmers 

would need te harvest 3.09 tons/ha in maize, 3.16 tons/ha in sorghum, and 

13.1 tons/ha in cassava. When drying and transportation costs are added to 

produetion eosts, the pri ce of dri ed cassava represents 82.5 per eent of 

the pri ce of sorghum, ar,d 74.9% of ma i ze. 

However, the above pri vate profi tabil i ty measurements are achi eved 

with the help of artificial trade barriers. This is apparent when 

eomputing the effeetive proteetion eoefficient (EPe) for the three of them, 

being 2.3 for cereals and 1.6 for dried cassava. Moving one step further, 

ORe estimates were also computed, reaching the magnitudes of 1.07, LOe, 

and 1.24 for grain sorghum. dried eassava, and malze, respectively. Thus, 

although from a socially efficient point of view these commodities show 
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negative profitabilities; in the first two' cases these rates are on1y 

marginally unprofitable. They could be turned positive by slight ;ncreases 

in international prices for feed grains (or cassava), sorne modificationsin 

production practices, etc. This author feels there are no strong arguments 

against encouraging the internal supply of both grain sorghum and cassava 

in Panama, whenever efficient technologies already available and verified 

by farmers in Herrera province are selected. 

The last subject under investigation in this paper was deriving 

estimates of demand potential for dried cassava by animal feed factories, 

which in turn are closely linked with the poultry sector in the country. 

The optimal solution or minimum cost found in balanced feed diets indicates 

that cassava chips can enter in those mixtures with 20 and 30 per cent 

shares for broilers and layers, respectively. The inclusion of cassava in 

feed formulation will demand an increased utilization of protein sources 

(between 4-7.6 per cent more) to keep a constant nutritional content; 

however, average ration unit costs are stil1 cheaper by 1.7 to 3.1 per 

cent. The optimal solutions appear to be stable with respect to relative 

price increases in cassava up to the point that .the priee for cassava 

reaehes 81 and 89 per eent of the cost of maize and sorghum, respeetively. 

Demand projections for dried eassava for 1990 indieate an estimate of 

37,900 tons ayear, implying 7,300 has of additional land be planted to 

cassava (this land may be coming out of extensive cattle operations, sugar 

cane, and other less profitable activities). Following this strategy 

Panama coul d earn fore; gn exchange. savi ngs of US$6. 6 mil 1 ion by reduei ng 

maize imports, a benefit that is added to the internal reduction in feed 

ration eosts (approximately US$1.1 million), a1though the country should 
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i ncrease theimportat ion of US$1.8 mi 11, on of protein sources 1 i ke maize 

gluten, soybean meal, etc. 

In summary, this study concludes that although fresh cassava is 

considered a normal good in Panama, the biggest demand potential for this 

crop in the near future is founa as an input in animal feed rations. 

Having observed high private profitability rates in both cassava production 

and processing, this situation neither offsets its competitiveness with 

respect to cereals when used by the poultry sector, nor is inconsistent 

with national objectives. Thus, the publ,c sector should be promoting the 

implementation of pilot projects in order to capture the benefits being 

anticipated. At the same time improvements in marketing efficiency for 

fresh C3ssava by means of post-harvest techniques are recommended which 

together with larger trucks could significantly reduce the price spread 

between farmers and consumers. 



'. 

EL POTENCIAL DE LA YUCA EN PANAMA 
Y SUS RELACIONES CON El RESTO 

DE LA ECONOMIA 

Resumen y Conclusiones 

La econom~a de Panamá se ha caracterizado por presentar un creci
miento muy saludable hasta 1973, por no tener ningún problema inflacio
nario al conducir el pa~s una política monetaria neutra en el circulan
te, así como verificar una mayor participaciOn de las inversiones públi
cas y privadas dentro de su Producto Bruto Interno (PIS). Sin embargo, 
hay evidencias de la ocurrencia de dificultades ya que: (a) el creci
miento de su PIB ent~e 1974-85 se redujo a un promedio de solo 3.4% 
anual, (b) el gasto corriente del sector público ha avanzado a niveles 
desproporcionados, derivándose en la acumulaci5n de importantes déficits 
fiscales, (c) su economía exhibe una muy débil capacidad exportadora de 
1. 1• c' r,es. -- Id) ." --1 Jo en , ... ,..ue- ....... r_ .... r.:"' ............ ..t ......... 0 .. 1_ ... _ ... .J" r, ............ u ~ y \ t:J!¡.(1 U t la '" illO \"'UI It:tft",e U-~ ,')U U(.(I(lIILO '...le ru~v.,) 

todavía verifica significativos montos negativos. Consecuentemente, en 
adici5n a la necesidad de racionalizar el gasto público, se impone en 
Panamá un fomento a las actividades export~doras de bienes competitivos 
en mercados internacionales, y/o la sustitución eficiente de otros 
bi€nes en donde el país exhiba ventajas comparativas para su reemplazo, 
mediante una mejor utilización de sus recursos internos. 

Por su parte, el sector agropecuario en su conjunto ha estado 
creciendo por debajo de los demás sectores económicos, con 10 que SIJ 

participación dentro del PIB ha venido cayendo sistemáticamente. Dado 
que esta caída en la contribución relativa del agro fue más severa que 
la reducción de mano de obra ocupada en el campo, los ingresos brutos 
per cápita de la poblaci6n rural son una fracci6n del correspondiente a 
las demás ramas ·económicas. La balanza .:omercial agropecuaria 
(exportad ones menos importad enes de ori gen agropecua l'i o) si bi en 
históricamente ha evidenciado saldos positivos, ~stos han sido muy bajos 
en valores monetarios, pero con el agravante de que los mismos han 

i 



tendido a decrecer y/o ser negativos en años' recientes. las ventas al 
exterior están basadas en muy pocos productos (ej., banana, azúcar y 

café), mie!1tras que entre los rubros deficitarios que el pats se ve 
obligado a importar se encuentran el maíz, productos cárnicos y lácteos. 

Para la mayoría de los principales productos agropecuarios sus 
respectivas ofertas internas han estado evolucionando por debajo del 
crecimiento poblacional experimentado por el país, encontrándose entre 
las pocas excepciones las siguientes: café, tabaco, camarón, sorgo, 
avicultura (huevos y pollo), y en menor grado la porcicultura. Incluso 
en rubros como el frijol y la yuca sus crecimientos han sido negativos 
durante la última década. Asimismo, los rendimientos flsicos promedios 
a nivel nacional son muy bajos en la casi totalidad de los rubros agrí
colas y pecuarios, 10 cual evidencia la aplicación de niveles tecnoló
gicos no acordes a las reales necesidades de la nación. Son argumenta
dos en este trabajo como los causantes a dichos problemas a una 
inadecuada distribución del recurso tierra, así como a una escasa 
efectividad de los apoyos ge investigaci6n, extensión y crédito agr1cola 
que el productor medio efectivamente logra recibir; por el contrario, 
las po11ticas de precios internos a los productos primarios se entienden 
que no han sido desfavorables para el agricultor. 

Por el lado de la demanda interna por productos agropecuarios 
sobresalen los crecimientos experimentados en el consumo de leche 
pasteurizada, huevo, y carne de ave entre 1960 y 1983, con io que las 
proporciones de prote1nas de origen animal han venido aumentando 
rápidamente en la dieta panameña. En contraposición, la demanda directa 
per cápita en el consumo de cereales han venido cayendO ligeramente, 
pero más fuertemente se verificó una caída en el consumo de yuca fresca. 
la totalidad del consumo de raíces y tubérculos aportan en promedio un 
3.5% de las calorías totales ingeridas por su población, siendo la yuca 
el componente principal dentro de esta categorta con casi un 50% de 
participación. la elasticidad precio propio en la ecuación de demanda 
de yuca fue estimada para la totalidad de su pOblación en -0.34, 

mientras que el efecto ingreso !'eal se situó en 0.54. Con ello se 
concluye que si bien la respuesta de parte del consumidor de yuca fresca 
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es relativamente inelástica a un cambio en el precio del producto, esta 
raiz es vista en Panamá como un bien normal al ser positiva su 

elasticidad ingreso. Suponiendo que los érecimientos de la población 

total y del ingreso real per cápita continuen experimentando las miSmas 

tendencias que durante el período 1960-83, hacia 1990 cabrh esperar l/na 

demanda efectiva adicional en el consumo de yuca fresca del orden de las 

4,694 tons. A su vez, si a este efecto se le añade una ca~da en el 

precio real de la yuca a nivel del consumidor en -un 1% .anual, se podría 

añadir unas 1,136 tons más. Consecuentemente, bajo este escenario solo 

se debería esperar un modesto incremento en la demanda (oferta) total de 

yuca fresca, en unas 5,830 ton s anuales. 

El cultivo de la yuca es practicada por numerosos productores pero 

es sembrado en muy pequeñas cantidades por predio, consiguiéndose en 

promedio bajOS rendimientos flsicos unitarios. Solo un 20% de la oferta 

nacional de esta ra~z llega efectivamente al mercado <lebido a su impor

tante autoconsumo en la misma finca. Esta escasa proporción vendida 

fuera uel ¡.>n"dio se lleva a cauo dentfo de ampl ios márgenes de 

comercialización, aún superiores a los experimentados por otras "ra'íces" 

como la papa y el flame, a·pesar de que no se le incorpora al producto 

ningún tipo de transformación que no sea simplemente su traslado a las 

zonas urbanas. y la intervención de intermediarios mayoristas y 

minori stas . Al analiza r una muestra representat i \fa de productores 

yuqueros provenientes de la provincia con mayor enfoque comercial del 

cultivo, se detectaron diferencias significativas respecto a la media 

nacional en términos de: escala de producción (2~3 has sembradas/pre

dio), utilización de insumos modernos (fe¡'tilizantes, herbicidas), 

rendimientos alcanzadus (13.5 tons/ha) y destino del producto obtenido 

(96% es cOlTlercia1izado). A pesar de ello se ratificó la incidencia de 

las mismas restricciones a la producción para este gr'upo de agricultores 

que las que se argumentaran afectan a la totalidad del universo de 

yuqueros: (al falta de mano de obra contratada en períodos críticos, (h) 

de servicios de mecanización para trabajar una mayor área a ser 

sembrada, (e) de crédito agrícola, (d) inestabilidad de precios del 

producto y de continuidad en la capacidad de absorción durante el año 

por parte de los mercados finales del bien en estado fresco, y (e) 
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ineficiencias en el mecanismo de comercialización por transportarse el 
producto en unidades de pequeño tamaño, y no aplicarse ningún procedi
miento de conservación post-cosecha del producto fresco a fin de reducir 
su deterioro. Por todos estos motivos se estarían frenando las opor
tunidades de una posible mayor contribución de la yuca al desarrollo 
agropecuario de Panamá. 

Al comparar las rentabilidades privadas a nivel del productor de 
los cereales maíz y sorgo en relación con la yuca, se encontró en todos 
los casos niveles de beneficios netos muy competitivos, siendo la yuca 
la que exhibe la mayor tasa de los tres (ej., 31.1% anual sobre la base 
de un capital en tierra requerido de US$500/ha). Estas estimaciones 
fueron derivadas utilizando niveles tecnológicos elevados ya que para 
cubrir los costos totales de producción se necesitaria de rendimientos 
"unitarios de 3.09 tons/ha en maíz, 3.16 tans/ha en sorgo, y 13.1 tons/ha 
en yuca. Cuando se añade a los costos de producción las partidas por 
secamiento de la yuca y su transporte a la ciudad de Panamá se arriba a 
un costo/ton de yuca seca ü ser potencialmente utí 1 izada por 1 a 

industria del alimento balanceado, y/o las empresas avícolas modernas, 
el cual representa-un 82.5% del precio del sorgo puesto en dicho lugar, 
y un 74.0% del de maíz en las mismas condi~iones. 

Sin embargo, toda esta economía privada para estos tres rubros (y 

presumiblemente para una proporción significativa de muchas de las 
restantes actividades agropecuarias) se lleva a cabo dentro de un marco 
de protección artificial muy fuerte por parte de las políticas de 
preci os del Gobi erno de Panamá, 1 a cual hace pos i b 1 e aquellas altas 
rentabnidades. Ello se comprueba al computarse el coeficiente efectivo 
de protección (CEP) para los tres productos bajo estudio, ya que cuando 
tales bienes se utilizan como ingredientes en raciones balanceadas se 
arriba aun CEP de 2.3 para los cereales y de 1.61 para la yuca. 
Llevando a cabo u~ paso más en el análisis se arribó a que los ORe para 
el sorgo y la yuca son de 1.07 y 1.08 respectivamente, siendo para el 
del maíz de 1.24. Con ello se concluye que si bien desde" un punto de 
vista social todos estos productos presentan rentabilidades negativas. 
en los dos primeros casos éstas son ligeras con lo Que fácilmente 
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podrían convertirse en positivas de producirse leves ascensos en los 
precios internacionales respectivos, y/o pequeríos cambios en las. 
técnicas de producción, y/o supuestos utilizados para la construcción de 
sus presupuestos. De esta manera no existirían argumentos suficientes 
como para desestimular al menos las producciones de sorgo y de yuca 
dentro de la economía, en la medida que se apliquen paquetes tecno16ai-. -
cos eficientes ya disponibles y probados por un número importante ce 
productores de la Provincia de Herrera. 

El último punto investigado en este trabajo consistió en la deter
minación de la demanda potencial de yuca deshidratada por parte de la 
industria del alimento balanceado de Panamá, la cual está estrechamente 
vinculada con las necesidades del sector avícola moderno. las solucio
nes óptimas de mínimo costo encontradas en la preparaci.ón de dietas 
balanceadas para pollos de engorda (PE) y aves ponedoras (AP) sitúan él 

la harina de yuca con una concentraciOn de 20% y 30% de participación, 
respectivamente. Esta inclusión de yuca en las mezclas exigirla sin 
embargo, la adición de 4% más de fuentes vróteicas en PE y 7.6% e.i AP, a 
-pesar de lo cual el costo medio de la ración se abatiría en 3.1% y 1.7% 
para PE y AP, respectivamente. Las soluciones arriba reportadas para 
yuca resultan estables a pesar de que su propio precio a nivel de 
fábrica se acerque a un 81% del precio del maíz, y a un 89% del precio 
del sorgo. Al proyectar las necesidades de la industl'ia avícola y del 
concentrado de Panamá hacia 1990, se deriva una estimación de 37,900 
tons de yuca seca a ser potencialmente demandada, lo cual impl icaría 
producir cuando menos 95,000 tans de yuca f~esca a ser obtenida de 7,300 
has de superficie. Con ello el país podría ahorrar US$6.6 millones por 
concepto de la no a.dGuisición de maíz del exterior, beneficio éste que 
se agregaría a la diminución de los costos de los ingredientes de la 
ración (US$l.l millones), siendo ellos neutralizados en parte por la 
importación de US$1.8 millones de fuentes proteicas adicionales (ej., 
gluten de ma~z, pa'Sta de soya, etc). 

Consecuentemente, este estudio concluye que a pesar de que la yuca 
fresca es cons iderada en Panamá como un bi en normal, el gran poteflcia 1 
de demanda por esta raíz en los años venideros se encuentra en su 
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utilizaci6n como materia prima en la fabricaci6n de alimentos balancea
dos animales. Habiéndose verificado rentabilidades privadas elevadas en 
la faz de producci6n-procesamiento de la yuca, hecho éste que no neutra
liza su competitividad respecto a los cereales a nivel de fabricante de 
concentrados, ni es incompatible con objetivos de caracter nacional, el 
sector oficial deber~a promover la realización de este tipo de proyectos 
pilotos en donde se demuestren los resultados que est&n siendo anticipa
dos y de esta forma fomentar una actividad intensiva en ocupación de 
mano de obra. Al mismo tiempo es altamente recomendable mejorar los 
niveles de eficiencia en la comercial ización del producto en estado 
fresco mediante las nuevas téCnicas de conservación post-cosecha, estra
tegia ésta que podría estar asociada con la movilización del producto a 
los centros urbanos en camiones de mayor tamaño, como forma de abaratar 
aún más los márgenes de comercializaci6n. 
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EL POTENCIAL DE LA YUCA EN PAN AMA 
Y SUS RELACIONES CON EL RESTO 

DE LA ECONOl1IA 

Este trabajo resume las investigaciones relativas a la econom'a del 
cultivo de yuca en Panamá durante los dos últimos años, como parte de un 
proyecto del CIAl que involucrara a este autor en varios países de Neso
América. El presente'documento intenta cuantificar las reales posibili
dades de esta raíz en el país, verificando los incentivos privados y 
sociales que tiene dicha actividad como condición esencial para la gene
ración de una oferta comercial suficiente que satisfaga la demanda po
tencial agregada que oportunamente fuera detectada dentro de la indus
tria de alimentos concentrados, así como en el mercado .tradici~nal de 
yuca fresca. Durante el proceso de derivación de estos resultados fue 
también necesario clarificar los. vínculos directos e indirectos que 
tiene la yuca con los demás sectores económicos, para de esta forma 
¡-E5alto.r aún más su importancia estratégica~ 

Al Aspectos Macroeconómicos 

La economía panameña ha venido creciendo durante las últimas tres 
décadas a una tasa continua del 5.5% anual, con 10 que desde 1953 a 1985 
su tamaño real cas i se sextup 1 i có. Sin emba rgo, a 1 descanta r a di cho 
avance el crecimiento poblacional durante este período, es posible 
verificar que los ingresos medios per cBpita se reducen a una tasa del 
2.6% anual, por 10 que el t'pico ciudadano de Panaml debía esperar algo 
mis de 27 anos para comprobar una duplicaci6n en el poder adquisitivo de 
sus ingresos. A pesar de que solo en dos años se detectaron reducciones 
en el valor del PIB total real {ej., 1976 y 1984}, en términos per 

. cápita aparecen más años en donde los avances económicos no fueron 
suficientes como para superar el crtcimiento poblacional (ej .• 1958, 
1974-76, Y 19B3-84). Consecuentemente, es posible dividir dos períodos 
muy marcados en el comportamiento de la economía de Panamá ya que 
mientras en las dos primeras décadas (1953-73) el crecimiento econ6mico 
se ubicaba en un índice del 6.6% anual, durante los últimos 13 años ei 
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progreso económico bajaba a la mitad (3.3%).· Hacia 1985 el PIS real per 
cápita se ubicaba en un 3.4% por debajo de su valor máximo histórico 
alcanzado en 1982 (US$1,917.2) (Apéndice 1.1). A continuación se 
procederá a estudiar algunos de los parámetros macroeconómicos más 
relevantes a los efectos de poder interpretar a través de ellos, las 
políticas económicas ejecutadas en el país. 

, . 

En primer lugar llama la atención la gran expansi6n expel'imentada 
por el Sector Público, particularmente en su componente de gasto co
rriente, el cual de tener una participación del 8.8% del PIS en 1953, 
pasó a ser 22.5% en 1982, para decrecer al 19.4% en 1984. Por su parte 
la categoría de Inversiones Fijas Públicas y Privadas también creció en 
forma muy significativa, pues representando en 1953 en 11.5% del PIB 
alcanzó un máximo abspluto y relativo en 1982 con 27.7%, para luego caer 

. a 17.9% en 1984. Estos dos parámetros macroecon6micos aumentaron su 
participación a expensas de una importante caída en el Consumo Privado. 
Finalmente la contribución de las Exportaciones-Importaciones en la 
formación del PIS se miwtiene ilpr'oximao,miente constante a io ¡argo de 
los años. Con todo cabe destacar el muy alto porcentaje que representan 
las relaciones internacionales en la generación de bienes y servicios 
totales del país (ej., promedio 1953-84, exportaciones: 39.1% del PIB; 
importaciones: 43.0%). 

En el Apéndice 1.2 se observa más directamente la eficiencia del 
funcionamiento del aparato públ ico de Panamá (política fiscal), al 
cuantificarse los recursos reales que contó el gobierno para enfrentar 
sus programas de gastos e inversiones. En este sentido destacan los 
continuos déficits presupuestales al situarse los ingresos públicos en 
solamente un 80.9% de los egresos entre 1953 y 1984. Es posible dividir 
en varios subper'íodos el comportamiento de los desequilibrios de las 
finanzas públicas al exhibir éstas niveles muy diferentes entre sL 
Así, durante la primera mitad (1953-68) los déficits representaban un 
relativo pequeño porcentaje del PIB total (1.3%), siendo los ingresos 
percibidos por el Estado un 91.2% de los egresos totales. Sin embargo 
entre 1969 y 1982 el exceso del gaste público sube muy rápidamente, para 
ubicarse en un 6.9% del PIB, con los ingresos significando solamente un 
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72.6~ de los egresos. Sin duda que esta sitaaci6n no podría continuar 
indefinidamente, por lo que el gobierno entre 1983-85 contrajo el gasto 
público significativamente (particularmente la inversión), al tiémpo que 
los ingresos se mantenían aproximadamente iguales (relaci6n ingreso/gas
to: 96.6%). Con ello los déficits se ubican nuevamente en un 1.2% del 
PIB. 

A pesar de que seguramente aquella contracci6n del gasto público 
explicó en gran medida que el PIB total no creciera lo suficiente entre 
1983-84, es preferible en el mediano y largo plazo esta situación de 
reces ión económi ca temporari a, si con ell (1 se ¡'estab 1 ece un saneami ento 
de las finanzas públicas. Sin embargo, este equilibrio parcial detecta
do últimamente en el presupuesto público, en realidad fue a expensas de 
un excesivo recorte de la inversión pública, por 10 que sería preferible 
s i se pudiera conseguir di smi nuc; ones más importantes en el gasto 
corriente, para no perjudicar los niveles de inversiones productivas. 
Una severa 1 imitación a esta última propuesta es que simplemente el 
poder dar servicio a la creciente deuda piíhlica aClImt¡];¡oa durante todo 
el período (en 1985 ascendía a US$3.3 billones), debe explicar un alto 
ponentaje del gasto corriente, por lo que las reducciones deberían 
veni r por otros conceptos que no impidan cump 1 i r al Estado con sus 
serví ci os esenciales. Consecuentemente qu izás no haya otra forma que 
aumentar las tasas impositiva, y/o reducir la evasión fiscal, y/o 
incorporar un mayor número de contribuyentes al fisco. 

Por la peculiar situación de Panamá de haber adoptado como moneda 
nacional el dolar americano, ello determina que no pueda. tener y aplicar 
políticas monetarias típicas de aquellos países en donde sí se tiene 
completa independencia en materia de circulación monetaria. Concreta
mente, ello le imposibilita el no tener la capaCidad de emitir dinero 
circulante, quedándole sin embargo otros mecanismos para hacer variar la 
masa monetaria coruo por ejemplo, mediante el cambio en las tasas de 
interés, y/o por medio de la compra/venta de instrumentos de deuda 
pública. La verificación de esto es que el circulante real monetario de 
Panamá entre 1953 y 1984 es tubo muy en relación con la real capacidad de 
crecimiento de toda la economía (8.6% vs 5.6;';, respectivamente), hecho 
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éste que no es típico de muchas economías en .vías de desarrollo en donde 

al comprobar déficit presupuestales crecientes, uno de los procedimi~n

tos para su financiación es la emisión monetaria (Apéndice 1.3). Como 

consecuencia de ello el nivel de precios al consumidor en .Panamá creció 

a tasas incluso inferiores a las verificadas en [EUU (2.9% vs 4.3% 

respectivamente, entre 1953 y 1985) (Apéndice 1.4). La inflación 

definitivamente, no es un problema en la economía panameña. 

En lo que tiene que ver con la bal~nza comercial se aprecia que los 

volúmenes monetarios de importaciones de bienes a nivel cif explican en 

promedi o un 84.3% de los montos de importa e; ones regi stradas en los 

cuadros de Cuentas Nacionales, con la diferencia explicada por concepto 

de servicios de importac.iones que el pa~s se viera obl i9ado a contratar. 

Por el contrario·, las exportaciones de mercancías de todo tipo solo 

contribuyeron con un 24.8% de las exportaciones computadas en las 

Cuentas Nacionales. De ahí se deduce que los servicios de exportación 

de Panamá constituyen el grueso de su comercio exterior en materia de 

ventas. Más importante aún es constatar el enorme desba 1 ance entre 

.bienes exportados e importados que sistemáticamente se ha generado 

durante las tres últimas décadas. Entre 1953 y 1984 las ventas de 

mercancí as al exteri or so lo representaron un 26.7% de los bi enes 

importados. Cuatro productos explican 76% de las ventas al exterior 

(ej., bananas: 32.4%, petróleo refinado 21.7%, camarón: 12.3% y azúcar: 

9.5%), siendo el petróleo crudo uno de los insumas más significativos 

dentro de las importaciones (23.8%). De los rubros expo¡-t"dos antes 

citados, solo el camarón ha logrado mantener e incluso acrecentar su 

participación relativa dentro de las ventas al exterior; todas las demás 

categorías las han reducido (Apéndice 1.5). 

Una medida más amplia que la balanza comercial a efectos de medir 

las relaciones internacionales de una econom1a en su Balanza de Pagos. 

En ella se incluye en adición al comercio neto en divisas por la 

compra-venta de mercancias, el flujo neto de servicios, servicios de la 

deuda externa, turismo, pago de patentes, etc. En el Apéndice 1;6 se 

comprueba nuevar.lente 105 importantes saldos negativos de 1 a ba 1 anza 

comercial de bienes del país, los cuales suman acumulativamente en 30 
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años la cantidad de -US$9,833 miles. Sin emBargo, este importante monto 
desfavorable está balanceado parcialmente por el superávit en la cuer:!ta 
neta de servicios como habíamos visto anteriormente, con 10 que en 
definitiva se arriba a un desequilibrio en la Cuenta Corriente del ordEll 
de -US$2,108 miles acumulados entre 1955 y 1985. (79% de este déficit 
se explica durante el período 1973-80). Como indicio favorable en las 
perspectivas futuras del país, se puede apreciar que durante los últimos 
cinco años (1981-85) la Cuenta Corriente evidencia un saldo positivo 
acumulado de US$203 millones. 

Resumiendo entonces, se puede concluir que Panamá se ha caracteri
zado por presentar un crecimiento muy saludable en su economía hasta 
1973, en no tener ningún problema inflacionario al conducir una polHica 
monetaria neutra en el circulante, así como una creciente participación 
de las inversiones púbricas y privadas dentro de su PIB. Sin embargo, 
hay evidencias de la ocurrencia de dificultades ya que: (a) el creci
miento de su PIS entre 1974-85 se redujo a solo 3.4% anual, (b) el gasto 
corriente del sector pGbli,co ha aVHnzado a niveles desproporciorlados, 
.(cl como lógica derivación de (b), se han venido acumulando importantes 
déficits fiscales, (d) una muy débil capacidad exportadora de bienes, y' 
(e) un saldo en la Cuenta Corriente de la Balanza de Pagos que todavía 
exhibe importantes montos negativos. En adición a la necesidad de 
racionalizar el gasto público, se imflone consecuentemente un fomento a 
1 as acti vi dades exportadoras de bienes competi ti vos en mercados 
internacionales, y/o en la sutitución eficiente de otros bienes con 
potencial de reemplazo mediante una mejor utilización de sus recursos 
internos. 

B) El Sector Agropecuario 

1) Importancia Relativa del Sector Primario y su Balanza 
Comerc; a.l . 

Consistente con el fenór"cno generalizado de todo proceso de 
desan'ol1o económico en el sentido de que el sector agropecuario va 
perdiendo participación relativa dentro del P1B total, Pan¡;má manifestó 
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precisamente esta situación al pasar de un Z7.2% en 1950/52 a solo 11.9% 
en 1983. En contraposición, el sector comercio y servicios explicaba un 
66.5% del PIS en 1983, al incluirse las actividades 'relacionadas con el 
área del Canal de Panam~. Asociado con el fenómeno anterior es posible 
verificar una disminución absoluta y relativa de la población económica
mente activa en el sector primario (ej., 160,200 personas en 1970; 
148,400 en 1980), lo cual a su vez favoreció a que otros sectores tuvie
ran disponibles una mayor cantidad de este importante factor de ·produc-· 
ción. A pesar de ello, más de un 25% de la población activa se 
encuentra en el agro, con lo que s~ desprende que cualquier estrategia 
de crecimiento económico que el país seleccione deberá incorporar 
necesariamente a su sector primario. Oado que la caída en la 
participación del agro dentro del PIB fue más severa que la reducción de 
mano -de obra ocupada .en el campo, sus ingresos brutos per cápita solo 
representaban un 41% de los correspond i entes a 1 as demás ramas 
económicas hacia 1980 (Apéndice 2.1). 

Dentro Gt:!l PIS aYfúpecuariú destaca' süur'emanera el &ubsector"' 

agrícola el cual hasta 1980 explicaba un 75% del mismo, a pesar del 
relativo bajo porcentaje de utilización del suelo bajo condiciones de 
cultivo. Sin embargo, desde el comienzo .de la presente década, el 
sector pecuario ha venido ganando terreno relativamente (28.3% en 1984) 
pero no lo suficiente como para justificar la gran cantidad de tierra 
bajo su control (Apéndice 2.2). 

En 10 que tiene que ver con la balanza comercial agropecuaria es 
posible constatar que las expol'taciones del sector primario explican un 
50% de las ventas promedio de bienes al exterior entre 1959 y 1983, 
mientras que solo requiere de un 9% de las importaciones totales. Con 
todo el balance neto de divisas del sector apenas si representó una 
media de US$38.9 millones anuales en dicho período, el cual significa 
solo un 1.7% del PIB total del país. En adición se evidencia claramente 
que las importaciones han venido progresando mas rápidamente que las 
exportaciones, por lo que hacia años recientes los saldos del comercio. 
exterior agropecuario han tendido a decrecer, y/o ser negativos. Con 
respecto a la composición de las ventas al ext.erior se verifica una 
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concentración excesiva en muy pocos productós (ej., bananas, azúcar y 
café con 87.6% de participación entre 1969 y 1983), as~ como una. 
aportación. mínima en productos de origen pecuario. La única excepción a 
la falta de dinamismo de las exportaciones de productos primarios se 
encuentra en el sector pesquero, con las ventas al exterior principal
mente de camarones. Las mismas han crecido a un ritmo del 14.5% anual 
en térmi nos de valor comercia 1 izado. 11 egando a representar los 
productos pesqueros un 24% de las exportaciones de bienes totales del 
país en 1983. Por su parte, 1 as importaciones agropecuarias de mayor 
significación dentro del presente estudio son las. de maíz (promedio: 
35,000 ton anuales y US$6 millones), productos cárnicos (US$8.1 millones 
anuales) y lácteos (US$11.7 millones anuales) en los últimos años. En 
términos globales se puede afirmar que el país se ha caracterizado 
durante la última década de ser altamente dependiente del exterior para 
el abastecimiento de lás calorías, proteínas y grasas que requiere su 
población, en el orden de 33.5%, 29.8% Y 49.5%, respectivamente 
(Apéndices 2.3, 2.4, 2.5, Y 2.6). 

2) Comportamiento de los Subsectores Agrícola y Pecuario (Oferta) 

En primer lugar es importante consignar que en base a la informa
ción censal de 1980, resulta clara la existencia de una muy defectuosa 
distribución del recurso tierra en Panamá, al ocupar dos terceras partes 
de los productores agropecuari os un área de menos de 1 4% del total 
trabajado, y en el otro extremo, un 2.7% de las explotaciones tienen 
control de cerca del 50% de la tierra utilizada. Mientras el primer 
grupo deriva una media de 5uperf"icie por explotación del 1.7 has, el 
segundo controla 268 has por predio; Aún admitiendo diferenciaS en 
productividad física y localización (accesos) a los principales mercados 
del país, aparece como muy desigual el uso del suelo a nivel nacional. 
De poderse compl-obar esta hipótesis sería muy conveniente la apl icación 
de algún tipo de -impuesto a la productividad mínima exigible de la 
tierra que se ocupa, a efectos de estimular la intensificación del uso 
de la misma. De la misma fuente de información antes citada se 
desprende también la r~p;da caída de la superficie bajo cultivo con el . 
aumento del área total de la unidad de explotación. Razor:es de este 

7 



, 

fenómeno se hipotizan en el sentido de una relativa escasez de mano de 
obra en periodos críticos, y/o a la falta de una apropiada mecanización 
(Saez, 1986 al). 

En 1980 los tres cultivos que más área cosechada ocupaban eran el 
·arroz (92,474 has), caña de azúcar (53,373 has), y ma'iz (52,184 has). 
Un segundo grupo de actividades agrícolas estaban representadas por el 
sorgo, yUCil y frijol con 8,808 has, 7.127 has, y 7,448 has, respectiva
mente, para quedar en ·tercer lugar cultivos como el poroto, guandú, fiame 
y tabaco (promedio de este grupo: 2,609 has cosechadas). El cultivo que 
ocupa más área promedio por predio es el sorgo con casi 13 has, seguido 
de la caña de azúcar con 3.6 has, y todos los demás explicando menores 
areas respecto a las magnitudes anteriores. Otra característica que 
sobresale de las cifras del censo agropecuario de ese año son los bajos 
rendimientos físicos obtenidos en los principales cultivos, como por 
ejemplo: i) .caña de azúcar: 38.6 tons/ha, li) sorgo: .2.2 tons/ha, Ili) 
arroz: 1.8 tans/ha, iv) yuca: 3.4 tons/ha, v) maíz: 1.0 tons/ha, y vi) 
frijo1: 0.3 tons/h~~ Seguramente que al no proporcionársele una 

asistencia técnica y crediticia adecuada a la enorme mayoría del agro 
panameño, ello no está ayudando para que se alcancen niveles de 
eficiencia productiva superiores a 'los citados. Por su parte, los 
porcentajes comercializados de productos agrícolas en el país difieren 
sustancialmente entre los diversos bienes. Así, mientras que las 
producciones de sorgo y banano que efectivamente llegan al mercado final 
son del orden del 95% de la oferta nacional, la yuca solo contribuye con 
un 20.5% de su total generado. A su vez, las ventas combinadas de ñame 
y yuca aportan en lo~ ingresos de dinero en efectivo del productor solo 
un 1.3% de las ventas agrícolas totaies de 1980 (Apéndices 2.7-2.10). 

Aunque no pudo ser cuantificado, algo similar debe ocurrir en el 
·sector ganadero de carne y leche, actividades éstas practicadas por 
medianos y grandes productores a los que se les deber'ia también apoyar, 
pero al mismo tiempo exigir, una mayor productividad en sus explotacio
nes (Apéndice2.11). No menos importante resulta el hecho de que se 
debería acrecentar las inversiones en superfiCie agrícola bajo riego las 
cuales al presente se ubican en las 30,000 has a nivel nacional (en cafia 
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de azúcar: 14,000 has, arroz: 7,000 has, bananos: 9,000 has). 
des por este tipo de obras deberían estar basadas en proyectos 

Priorida
de peque-

ña y mediana escala, los cuales en general tienen mayores posibilidades 
de éxito en su operacionalidad que los de gran escala. 

Durante el período 1974-83 los aumentos de los volúmenes de produc
ción fueron razonablemente favorables.solamente en los cultivos de café, 
sorgo y tabaco, y en el sector pecuario en avicultura y porcicultura. 
En todas las demás actividades (ej., caña de azúcar, maíz, arroz, fl'i
jol, yuca, ñame, plátano, banana, carne de res y leche), los crecimien
tos ·han estado por debajo del aumento poblacional. Incluso, para el 
caso de la yuca y el frijol sus evoluciones en el tiempo han sido 
negativas. La marcha de los precios corrientes internos recibidos a 
nivel de finca por 10, productores han estado ajustándose por debajo del 
proceso inflacionario del pa1s, por lo que .. en términos reales el poder 
adquisitivo por unidad de producto cayó d~rante la última década. El 
producto menos desfavorecido en este sentido fue el malz, a pesar de lo 
cual su producción solo aumentó en un 1:6% cH1Utll. Ld relación óe 

precios maíz/arroz se hizo más desfavorable a este último, con lo que la 
producción de arroz apenas si creció a un 1.2% anual. En el caso de la 
avicultura, su menor ritmo de crecimiento en los precios recibidos 
estuvo más que compensado por incrementos en su productividad, con lo 
que el ingreso real para este productor se mantuvo favorable (Apéndices 
2.12-2.14). 

Consecuentemente, la mayoría de los principales productos del sec
tor agrí co 1 a han mostrado una pobl'e evo 1 uc ión no acordes a 1 as neces í da
des de crecimiento económico que el sector agropecuario especialmente 
debe exhibir para aumentar los ingresos per cápita de su población, y/o 
disminuir la migración rural hacía los centros urbanos, los cuales se
guramente no tienen la capacidad suficiente para absorber productiva
mente este exceso 'de mano de obra. 
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3) Demanda de Productos Agropecuarios en General, j de Yuca 
Fresca en Particular. 

El Apéndice 3.1 nos ilustra los muy importantes avaQces en los 
consumos per cápita de leche pasteurizada (aunque no de lácteos tota
les), huevo, y carne de ave que ha experimentado Panamá entre 1960 y 
1983, los que han crecido a una tasa promedio del 4.65% anual. Por el 
contrario, los cereales: trigo, arroz, y maíz, colectivamente han visto 
disminuida su demanda per cápita en dicho período a una tasa de -1.45% 

anual, ya que a la insuficiente producción intern~ de los mismos se 
asociaron niveles de importaciones no suficientemente elevados como para 
mantener constante la demanda total. 

En pacticular, el producto yuca fresca si bien durante la- totalidad 
del período creció a un ritmo del 1.09% anual, restringiendo nuestro 
análisis al subperíodo 1970-83 dicha ra1z cayó en los consumos indivi
dua 1 es a razón del -4.3% anual (de 22. O kg per cápita y por año en 1970. 

a 12.2 kg en 1(83), La totalidad del conSUfflO de N1ces y tubérculQs 
,aportan en promedio un 3.5% de las calorías totales ingeridas por su 
población, siendo la yuca el componente principal dentro de esta catego~ 
ría con un 48.9% de participación (Apéndice 3.2). La pérdida en consumo 
per cápita constatada en yuca determina que para recuperar los niveles 
alcanzados a comienzos de los '70 se debería producir adicionalmente un 
volumen de 11,600 tons en 1983, o sea un 34% más de la producción veri
fi cada en di cho año, o un total de 50,000 tons de yuca fresca. Los 
niveles presentes de consumo de yuca en Panamá si bien son superiores él 

los constatados en países como México, Costa Rica y Jamaica, se encuen
tra significativamente por debajo de los correspondientes a República 
Dominicana, Haití, Paraguay y Brasil por ejemplo, dentro del contexto 
latinoamericano. 

Por el lado .de los consumos de proteínas totales es posible 
observar que un 55.8% tienen origen vegetal y un 44.2% origen animal 
como media del período 1960-1931. Sin embargo es notoria la caida en 
participación relativa de las proteínas de origen vegetal en ia dieta 
panameña, las cuales se deslizaron desde uIT'máximo de 63.4% a principios 
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de los '60, a solo 51.4% entre 1979 y 1981. 'En términos absolutos el 
promedio de consumos de proteínas totales a cumienzos de los '80 era de 
56.4 grs diarios per cápita, cifra ésta que se encuentra 16% por debajo 
de la media latinoamericana (FAO, 1984). los cereales explican la mayor 
fuente proteica para la población con una participación del 41%, seguida 
por la contribución de todas las carnes (27.3%), productos lácteos 
(10.4%) y huevo (2.9%). Los consumos per cápita de ca rne de res, cerdo, 
pollo y huevo han venido aumentando para ubicarse en 1983 en 25.2 kgs, 
3.3 kgs, 11.0 kg Y 8:1 kg por ano, los cuales en su conjunto son 
bastante comparables a los de/otros países de la región. En cambio, los 
consumos de fuentes proteicas derivadas de productos lácteos totales sí 
se encuentran a niveles inferior a los de otros países en similar estado 
de desarrollo (35.8 kgs per cápita y por año). 

Coincidiendo con los productos que evidenciaron mayores incrementos 
de consumo per cápita, los precios reales de leche pasteurizada, huevos 
y carne de ave son también los que han descendido más rápidamente entre 
1960 y 1985, a una tasa del 2.411 anual. Ello significa que hacia 1985 
los precios reales de estas fuentes proteicas animales se encontraban a 
casi la mitad de lo vigente en 1960. Este factor, sumado al efecto de 
un mejoramiento de los ingresos per cápita reales de .1a población (2.82% 
anual), y al propio crecimiento pob1adonal (2.97% anual) ha inducido a 
que la demanda total por productos avícolas aumentara a un 7.52% anual. 
y la de leche pasteurizada en un 8.24% anual. En contraposición, la 
carne de res y de cerdo que en sus consumos per cápíta crecieron en 
forma muy moderada, se han vi sto asoei ados con incrementos en sus 
respectivos precios reales también en forma moderada (Apéndice 3.3). 

En lo que tiene que ver con el precio de yuca al consumidor, ésta 
decreció en términos reales a razón de un 1.17% anual entre 1960-85, 
tasa ésta superior en valor absoluto a la experimentada por la papa y el 
plátano, y en opo~ición al incremento verificado en el precio real del 
ñame. Comparando los niveles de precios de yuca al consumidor con el 
que recibe el productor de esta raíz en su finca se comprueba un elevado 
margen de comercialización, en el sentido de que el agricultor solo 
realiza un 28.7)'; del precio final entre 1979-83, en comparación con un 
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35.5% del productor de ñame, y un 38.9% de. el de papa. Dada esta 

relativa ineficiencia en los procesos de comercialización para la yuca, 

ello conduce a que se vean reducidas él nivel del consumidor las ventajas 

del menor precio que remunera los esfuerzos del productor yuquero, a 

pesar de 10 cual hacia 1985 el precio de la yuca para el consumidor 

final era un 35.6% del precio ñame, un 34.3% de el de papa, y un 9.7% 

del precio del banano, por unidad de peso. 

Complementando los aspectos descriptivos de las principales 

variables de consumo en los artículos seleccionados como representativos 

de la dieta panameña, toca ahora hacer un esfuerzo adicional por 

analizar el comportamiento del consumidor promedio del país (esto es, la 

media ponderada del ubicado en zonas rurales y urbanas), enfrentando los 

precios reales de sus ¡"espectivos bienes, así comc> también estimando los 

, ·efectos del cambio en sus ingresos reales y, dado nuestro interés 

particular, el efecto "precio cruzado" de la yuca (para el caso de la 

función de demanda de la yuca, los precios cruzados seleccionados fueron 

flame y papa). 

Las formas funcionales empíricas uniecuacionáles experimentadas 

util izando el procedimi ento de mí nimos cuadros ordinari os fueron 1 a: (i) 

lineal, y (ii) doble logarítmica, con la variante de la incorporación o 

no del precio cruzado. Si bien fueron corridos los modelos correspon

dientes a los once posibles productos, solamente se reportan seis de 

ellos pues en los casos de la papa, plátano, ñame, 

dichas ecuaciones evidencian R2 muy bajOS, y/o sus 

con el efecto propio son contrarios a lo esperado. 

trigo, y arroz, 

si gnos asociados 

Los resul tados 

obtenidos se presentan en detalle en los Apéndices 3.4 - 3.9. 

De los seis grupos de funciones de démanda repol'tadas, las 

correspondiente a la de carne de cerdo aparecen como las más pobres 

desde el punto de vista del grado de ajuste a los datos utilizados (ej., 

medido por el coeficiente del R2). Por su parte, las ecuacior,es de 

yuca evi denci an moderados grados de ajuste, mi entras que 1 as de 1 eche 

pasteurizada, huevo, carne de res y de pol1o son las que mejor ajuste 

exhiben (prom.: R2 = 0.813). 
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Los efectos precios propios encontrados' aparecen como fuertes en 
los productos carne de cerdo, pollo y leche, y moderados en los demás . 
articulas. En particular para el caso de la yuca la elasticidad de su 

. 2 
prec i o es del orden de -0.335 en 1 a ecuaci ón con mayor R. , lo cual 
significa que la respuesta en términos de su demanda es relativamente 
inelástica a un cambio en su precio real (ej., frente él una éaida de un 
10% en el precio real de la yuca, todo lo demás constante, cabría 
esperar un aumento en su demanda del orden de un 3.4%). 

En 10 que tiene que ver con la elasticidad precio cruzada de la 
yuca sobre los cinco productos animales antes citados, sus efectos son 
lógicamente aún más bajos en términos absolutos, con la excepción de la 
demanda por carne de pollo en donde la yuca se comporta como un relativo 
fuerte sustituto (elasticidad promedio: +0.696). De acuerdo con estos 
resultados la yuca es también sustituto de la leche pasteurizada y de la 
carne de res (elastiCidad pl'om.: +0.153), Y como un bien complementario 
para el consumo de huevo y carne de cerdo (elastiCidad prom., -0.152) . 

. A SI.! vez 1 en 1 a eQI1\C; ón de 1 iI yuca los productos ñame y papa se verí fi

.can como complementarios del consumo de yuca, con elasticidades de -0.68 
y -1.195 respectivamente. 

Finalmente, el efecto ingreso feal tiene una elevada incidencia f:í 

105 art'culos leche pasteurizada, huevo y carne de pollo, y moderado en 
los demás rubros. Lo más significativo dentro de este factor es el 

ecto positivo del ingreso sobre el consumo de yuca paril el ¡:¡romedio de 
poblaci6n (elasticidad: 0.540). Con ello se verifica que la yuca es 

sta en Panamá como un bien normal, y no inferior como frecuentemente 
cita en la 1 iteratura. De haberse podicio separar los consumos y 

~¡ ecios de la yuca para la población rural exclusivamente, dicha 
e lastí ci dad segunlmente habrí a s i do aún más fuerte. 

Entre los beneficios a obtener del proceso de estimación de 
funciones de demanda se encuentra la proyección futura de los consumos 
del bien en cuestión. Para ello 16gicamente se deben plantear diversos 
escenarios sobre posibles comportamientos de las variables independien-· 
tes. Así, para el caso de la yuca, suponiendo los mismos crecimientos 
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de la población y del ingreso real per cápita como los experimentados 

desde 1960 a 1983, hacia 1990 cabria. esperar un incremento del consumo 

de yuca fresca del orden de las 4,694 tons adicionales. Si a este 

efecto se le añade una caída en el precio real de la yuca de un 1% 

anual, se podrta añadir unas 1,136 tons de consumo adicional. todo 10· 

cual nos lleva a una expansión estimada en la demanda hacia 1990 de 

5,830 tons. 

el El Cultivo de la Yuca en Panamá (Oferta) 

1) Características Generales 

Como ya se adelantara en páginas anteriores, el cultivo de la yuca 

es practicado por numerosos productores -de Panamá con la característica 

de que es sembrado en muy pequeñas cantidades por predio. Según el 

censo agropecuario de 1980, el promedio de área cosechada en las seis 

pri nci pa 1 es provi nci as agrí co 1 as del país era de O .12 has/predi o. En 

Veraguas se situan en los niveles de rendimientos unitarios máximos con 

5,208 kgs/ha y 4,913 kgs/ha, respectivamente. Al combinar los 

componentes superficie cosechada y rendimi.entos unítarios, nuevamente 

n,sultan aquellas dos provincias como las que aportan más significativa

",ente en la oferta interna, seguidas por Panamá y Herrera. Sin embargo, 

dado que los porcentajes de yuca comercializada fluctuan grandemente 

entre provincias, Herrera pasa a ser la mas importante en cuanto a su 

participación en los mercados finales (28.0%), seguida de Panamá 

(19.6%), Chiriquí (16.6%), y Veraguas (9.2%). 

A efectos de conocer más profundamente las características técni

co-productivas del cultivo de yuca en su faz comercial en el país, se 

condujo en marzo de 1984 una encuesta a 40 productores en la provincia 

de Herrera (Distri.to de Ocú), como pa¡-te de un esfuerzo colaborativo del 

IDIAP y el CIAT. las mayores responsabil idades de esta investigación en 

materia de -organi zac; ón, conducci ón y procesami ento es tuvi eron a cargo 

de los Ings. Miguel Ríos y Jos~ Aguilar, ambos técnicos del lDIAP, 

quienes reportaron oportunamente di chos resu 1 tados. Los si gu i entes 
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párrafos intentan resumir los principales puntos detectados por los 
autores antes nombrados. 

En primer lugar, llama la atención el significativo tamaño de las 
explotaciones agrícola-ganaderas encuestadas dentro de una muestra 
representativa de esta región, en donde la yuca tiene un cierto grado de 
importancia dentro de ellas. Así, la media aritmética de superficie 
total por predio nos situa en las 42 has {27% con menos de 10 has, 25% 
entre 10 y 30 has, y 48% con más de 30 has}. A pesar de esta importante 
área disponible en dichas explotaciones, la yuca en monocultivo es 
sembrada en solamente 2.05 has, y en asociación con ñame, maíz, arroz, 
guandú, etc, en 1.00 ha. Otros cultivos y ¿reas en descanso representan 
un 11.7% del predio, siendo el restante 81% dedicado a la actividad de 
ganaderí a dob 1 e propós ito (carne y 1 eche) de caracter extens i va. 
Consecuentemente, aqul se verifica lo mencionado previamente al analizar 
los datos del Censo Agropecuario del '80, en el sentido de la rápida 
calda relativa de los rubros agrícolas al aumentar el tamaño de 

". . rl ................... ·...,,...,c. 
.J .... 1-' ..... , ........... por predio. Ello nos induce tí pE'nsa r nuevamente en 1 a 

existencia de limitaciones del tipo de una insuficiente disponibilidad 
de mano de obra contratada durante períodos cr'íticos, y/o de servicjos 
de mecanización, y/o de crédito agrícola, como factOl-es ¡-estrictivos de 
un uso más intensivo del suelo. En adición, en el caso de la yuca su 
tope máximo de superficie sembrada (5-7í~ del predio) pudiera también 
indicar la existencia de inestabilidades de precios y/o de insuficiente 
capaci dad de abso¡'ci ón en los mercados fi na 1 es par" este pr::ducto en 
estado fresco, todo 10 cual lleva a que el agricultor minimice el riesgo 
de un posible fracaso económico mediante una siembra 1 imitada en 
superficie. 

Un 57.7% de los productores siembran yuca en monocultivo, con 35% 
en asociación con los cultivos antes citados, y un 7.3% practican ambos 
sistemas. La aso~iación que más área ocupa es la de yuca-maíz, seguida 
por la de name, arroz y guandD. Por su parte, mientras los cereales 
arroz y maíz son sembrados con destino a satisfacer las necesidades de 
autoconsumo familiar, los de name, otoe, guandG y cana de azOcar son 
comercializados en su gran mayol'Ía. A SlJ vez, mier.tras los cereales son 
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practicados en explotaciones con muy escasos· recursos de capital, lo que 
conlleva que sus niveles tecnológicos seleccionados son de una muy baja 
utilización de insumas modernos, a los demás cultivos se les dedican más 
!'ecursos a 1 ser conduci dos por productores re 1 at i vamente más fuertes 
económi camente, En es te sentido, el ñame a trae mucho 1 a atenci ón del 
agricultor por gozar esta raíz de un precio cuatro veces superior al de 
la yuca, de un mercado seguro, y de no estar sujeta a deterioro 
importante durante el proceso de su comercialización. 

En lo que tiene que ver con la actividad mayoritaria de estos 
predios, esto es la producción ganadera de doble propósito, ésta tiene 
mayor significación lógicamente en los predios de más de 10 has. Llama 
la atención que los niveles tecnológicos practicados sean muy bajos al 
caracteri zarse 1 a producci ón 1 echel'a por tener un caracter estaci ona 1 
muy marcado coincidente con el período de lluvias de la regi6n (junio a 
di ci embre). La base forraj era está fundamentada en pasturas natura 1 es 
1a$ que no generan excedentes forrajeros suficientes como para que se 
105 tTanst'ie-ra a la estación ce menor c'ispúnibi1idad de pasto:;, 

adición, aún admitiendo que no sea sembrada una mayor cantidad de yuca 
en estas explotaciones para ser comercial izadas como frescas en los 
mercados urbanos dados los riesgos inherentes ya conocidos, sería 
interesante determinar el por qué de la no integración vertical de las 
producciones de yuca y de leche dentro de los predios. De esta forma 
se podr\c aumentar la disponibil idad energético de las vacas durante su 
píco de máxima producción, para de esta maner" hacer durar un tanto más 
su ciclo productivo, y/o suplementar moderudamente a las vacas en estado 
seco para que no pierdan condición física y así poder más rápidamente 
entrar en un nuevo ciclo productivo con el inicio de las lluvias, y/o 
suplementar las categorías en crecimiento de reposición para que t.ambién 
ellas se integren ant2s en su faz productiva. Sería importante 
·diagnosticar si estas prácticas no son aplicadas por el productor por no 
ser rentables las mismas, o por un desconocimiento de su existencia, y/o 
por la incidencia de algún tipo de restricción en disponibilidad de 
recursos productivos. La gran ver,taja de conducir la actividad lechera 
por parte de estos productores no es tanto por la rentabilidad económica 
en sí, dado que su baja productividad física presente condiciona una 
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baja eficiencia economlca. sino la de gener.ar la suficiente 1 iquidez 
financiera con la venta continua de un producto de fácil colocación en 
el mercado local, con 10 que permite sobrellevar mejor los gastos de 
producción y familiares durante más de medio año. 

Entrando más específicamente en la tecnología de la producción de 
yuca se comprobó que un 85% de los productores preparan mecánicamente el 
suelo que será destinado a la siembra de yuca. La época de preparación 
fluctúa entre marzo y septiembre, aunque son más frecuentes los meses de 
abri 1 y mayo. La preparad ón más tard í a de 1 a tierra y consecuentemente 
su siembra más tardía se ve justificada por algunos productores a los 
efectos de obtener un mejor precio por su producto al momento de su 
comercialización, pero ello también implica que los rendimientos 
unitarios deben eaer al perderse gran parte del per10do favorables de 
lluvias. Por su parte, un pequeño porcentaje de productores utilizan el 
sistema de labranza mínima al aplicar el herbicida Gramoxone (dósis: 3.9 
lts/ha) para limpiar el terreno previo a su siembra. Esta última 
practica es llevada a cabo fundamentalmente por agricultores de escaso 
tamaño que no cuentan con las faeil idades de una preparaCión mecánica de 
su tierra. 

Inmediatamente de terminada la preparación del suelo comienza la 
siembra de las estacas. Un 75% de los productores utilizan sus propias 
semillas las que fueran guardadas del ciclo anterior; los rest¡;ntes las 
obtienen de productores vecinos. Se detectó que el productor da 
adecuada importancia a la selección de estacas en función de su aspecto 
físico como ser el no tener daños mecánicos visibles, ser vigorosas, 
provenir de partes maduras de la planta, etc, así como tener un tamaño 
cercano a los 20 cms; sin embargo, el productor no trata químicamente su 
estaca. Las siembras se practican en plano, con una densidad de plantas 
"de B,JOO/ha cuando el cultivo se siembra en monocultivo (1.20 x 1.00), Y 
6,900 plantaS/ha cuando se asocia con maíz (aOn menores densidades se 
utilizan cuando se asocia con ñame). Solo un 31% de los agricultores 
reportan sembl'ar en cultivo puro las 10,000 plantas/ha que es normalmen
te lo recomendable. Finalmente, mientras las siembras yuca-maíz se 
realizan simultáneamente, en el asocio yuca ñame se siembra primero el 
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ñame .(mayo) , para después hacer lo propio con-la yuca. 

Un 70% de los productores fertilizan el cultivo, aunque a muy bajas 
dósis (45.00 kg/ha de la fórmula 12-24-12), entre los 22 y 60 días luego 
de sembrada la,yuca en monocultivo. Para hacer un uso más eficiente del 
fertilizante, éste es ubicado a un lado de la planta. Sin embargo, 
cuando 1 a yuca es sembrada en asod aci 6n con ñame. 1 a concentraci ón de 
fertilizante casi se cuadruplica en relación a la dósis antes menciona
da, mientras que si se la asocia con maíz la misma se reduce a la mitad. 

Más de la mitad de los productores (60%) controlan las malezas 
mediante una combinación de herbicida y deshierbe manuales (dos). 
Cuando se aplica producto químico, este es Gramoxone a razón de 2.5-4.5 
Hs/ha aplicado entre 16S 20-60 días de efectuadas las siembras, 

'. teni endo cui dado que di cho producto no entre en contacto con 1 as 
plantulas de yuca. Los que no utilizan herbicidas (40%) de cualquier 
manera siguen realizando dos limpiezas dUI'ante el ciclo del cultivo. 
Sin embargo, cuando no se aoíica herbicida la cantidad de jornales 
requeridos para realizar estas operaciones son de 26.6/ha, mientras que 
ap 1 i cando un control qu'imico los requerimi entos de mano de obra se 
reducen a 16.1 jornales/ha. Cuando la yuca es asociada al ~ame los 
herbicidas seleccionados son una combinación de Gesapax y 2-4-D (4.1 lt 
Y 3.2 lt/ha, respectivamente) aplicado al voleo entre los 8-15 días 

después de la siembra. 

En materi a de plagas y enfermedades, un 42% de los agri cu ltores 
detectaron ataque de insectos (ej., gusano cachOn, y la arriera [Atta 
sp]), pero de este grupo solo la tercera parte efectuó aigún tipo de 
control (qu'imico). El restante 58% simplemente no percibió daño alguno. 
En 10 que t"iene que ver con la incidencia de enfermedades, solo 5% 
.fueron consciente de ello al detectar daños por pudrición de la raíz y 

por bacteriosis •. Unicamente cuando se practica la asociación yuca-llame 
y surge la presencia de antracnosis en las plantas de nama, s, los 
productores están dispuestos a aplicar fungicidas, 

Algunos productores comienzan la cosecha tan temprano como a los 
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7-8 meses, continuando por un periodo de hasta cuatro meses al 
recolectar pequeñas fracciones de su cultivo 1 Ó 2 veces a la semana. 
El rendimiento medio bajo estas circunstancias tan variables generó un 
va 1 or de 13.5 ton/ha cuando 1 a yuca fue plantada en monocult i va, pero 
oscilando entre un máximo de 31.0 ton y un mínimo de 5.0 ton/ha. Cuando 
la yuca fue sembrada junto al ñame su rendimiento medio baja 
significativamente a 7.4 tons, pero junto al maíz se acerca a las 11.0 
tons/ha. Más de tres cuartas partes de los productores encuestados de 
Herrera cosechan bajo su di recta responsabil i dad, con 13% de legando 
dicha actividad al comprador, y un 10% combinando ambos procedimiento. 

Casi la totalidad de la yuca producida en la región es comerciali
zada a los mercados urbanos, con el 4% restante destinada a la alimenta
ción animal, y/o al consumo familiar dentro del predio. En solamente un 
caso encuestado, el 100% de la producción de yuca estaba destinada a la 
alimentación de cerdos. Treinta y nueve porcíento de los productores 
recibieron el pago de la cosecha al momento de la entrega del producto 
al comprador, 30% tomaron contacto con e~1 efectivo solo después que el 
comprador concretara la venta del bien, y el 31% remanente fueron otras 
diferentes combinaciones de ventas y arreglos de pago entre las partes 
íntervinientes. 

Cuando la venta se efectúa fuera de la finca, especif~camei1t.e en el 
mercado de Panamá, el transporte es responsabil ídad del productor 
realizlndose en vehlculos pequen os con capacidad entre 1-2 tons a un 
costo extremadamente elevado de US$50-60/ton métrica de producto fresco. 
L6gicamente que el mercado de yuca fresca tiene requisitos superiores en 
relación al de un mercado para uso animal en cuanto a cal idad y tamaño 
de las ralees ofrecidas, por 10 que se impone una selección del producto 
cosechado previo a su venta. Como consecuencia de ello, entre un 10-17~ ~ 

~de la cosecha es descartada para tales fines, dedicándose este 
subproducto en algo más de la mitad de los predios visit.ados a un uso 
animal en la misma explotación, o a su comercialización como tal hacia 
empresas porcícolas de la zona, a un precio de descuento. Sin ewbargo, 
llama la atención que un 45% de las explotaCiones no reportan ningún uso 
específico a este descarte, por lo que se debe interpretar que se 
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desaprovecha en su tata 1 i dad. 

la mano de obra promedio involucrada para la producción de yuca fue 

estimada en esta encuesta en 47 jornales totales/ha (30% familiar y 70% 

contratada), cifra ésta 23% inferior a la que verifica México en su yuca 

comercial, a pesar de que el grado de mecanización del cultivo es muy 

similar en ambos casos (incluso en México la cosecha es semi-mecanizada, 

en contraposición con Panam~ en donde es totalmente manuaí). Esto nos 

podr~a indicar algún grado de subestimación de este parámetro. Por su 

parte el asocio yuca-ñame casi implica duplicar los requerimientos de 

mano de obra por hectárea en relación al monocultivo (93 jornales 

totales/ha), en contraposición con el sistema yucc-ma1z que solo exige 

un ligero incremento de este f~ctor de producción (52 jornales/ha). 

Finalmente la encues.ta verifica 10 que de antemano se anticipara 

sobre las preocupaciones que el productor de yuca de la regi6n exhibe 

respecto a la inseguridad de la capacidad de absorción del mercado de 

yUCil frescz;, en el pa 1 $ ~ 1 e que autcr.iáti cámente se traduce en fuertes 

fluctuaciones de los precios recibidos por el agricultor, así como la 

falta de apoyos crediticios para financiar los importantes costos 

operat ivos que el culti va i nvo 1 ucra. Con?ecuentemente estas fuertes 

restricciones están poniendO un freno severo a la expansi6n del cultivo 

bajo esta forma, a menos que dichas 1 imitantes puedan ser superadas 

mediante: (a) la incorporaci6n de las técnicas post-cosecha de 

conservación dei producto fresco que tanto éxito están teniendo a nivel 

piloto en países como Colombia y Ecuador (ej., tratamiento con fungicida 

y embasado en bolsas de pol ietileno), (b) asociado con el punto 

anterior. eficientar los procedimientos de transportación del producto 

fr·esco hacia los mercados urbanos, como forma de aba,'atar aún más el 

precio final de este cal'bohidr'ato, (e) desarrollar la infraestructura 

adecuada para posibilitar el secamiento natural del producto fresco 

previo a su utili·zación como alimento animal, y (d) brindar apoyos 

crediticios al productor yuquero en las mismas condiciones que cualquier 

otro producto tradicional, al irse derdbafldo las restricciones de . 

mercado con la implementación de las mejoras antes citadaS. 
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En consecuencio, si bien esta muestra representativa de productores 

de yuca comercial de Herrera difiere en sus características generales 
con la media de este cultivo en el pa1s, en términos de escala de pro
ducción, util ización de insumos modernos, rendimientos unitarios, y 
destino del producto obtenido, esencialmente los mismos factol"eS 1 imi- i 

tantes a la producción citados en el pán"afo anterior están afectando a 
unos y otros, frenando ~on ello las oportunidades de una posible mayor 
contribución de la yuca al desarrollo agropecuario de Panamá. 

2) Costos-Beneficias-Rentabilidad Privada de la Producción y Pro
cesami ento del Cu lti vo de Yuca. en Re 1 aci ón alMa 1z y el 
Sorgo . 

. En esta sección ~e procederá a repOI"tar los resultados económicos 
privados de la actividad yuca, tanto a nivel de producción como de su 
procesamiento en yuca deshidratada, con mi ras de eXplOl"ar el potencial 
para su eventual utilización como materia prima en la preparación de 
dietas animales. A finES cGITiparativos se e1aborüíon simült~neoíi.ente 

presupuestos equivalentes para maíz y sorgo, dado que estos cereales son 
frecuentemente utilizados por la industria de al imentos balanceados 
animales de Panam1i, compitiendo directamente tanto en las proporciones 
en que estos ingredientes pueden ser mezclados entre sí para obtener una 
dieta balanceada equilibrada, así como también por los recursos de 
tierra, trabajo y capítal que dichos cultivos exigen para llevar a cabo 
tales producciones (Apéndices 4.1, 4.2, 4.3). 

En todos los ca30S se seleccionaron tecnologías mejoradas de pro
ducción, con lo que los rendimientos esperados son de 3,129 kgs/ha para 
el maíz, 3,363 kgs/ha para el sorgo, y 15 tons/ha para la yuca 1/. 
Implícitamente entonces, se supone que es igualmente fácil (difícil) y 
seguro (riesgoso) alcanzar dichas metas de productividad en la medida 

La mayor parte de los coeficientes t~cnicos utilizados fueron sumi
nistrados a este autor en comunicaciones personales por parte de 
t~cnico~ del MIDA de Penama. Los Dlismos corresponden a pror~dios 
ponderados provenientes de las provincias de Herrera, Los Santos, y 
Chiriquí en donde estos tres cultivos tienen alta incidencia, 
compitiendo entre 51 por recursos escasos. 
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que el productor adopte un paquete tecnológico corno el que se supone en 

los respectivos presupuestos. Los precios recibidos que puede esperar 

un agricuHor fueron supuestos en US$230(ton, lIS$206.35/ton, y US$45.7/

ton para maíz, sorgo, y yuca respectivamente (los mismos eran los 

vigentes a julio de 1986). Con ello, los ingresos brutos totales son 

máximos para el maíz, seguido del sorgo (3.6% menos) y yuca (4.7% 

menos). 

Por el lado de los costos las diferencias resuHan más acentuadas, 

tanto en sus montos totales como en su composición. Globalmente, de 

acuerdo a los supuestos contemplados, es el maíz en donde se incurre en 

más gastos, con lIS$710.79/ha, seguido por el sorgo (8.3% menos), y yuca 

(15.6% menos). El componente de mano de obra es el rubro que más 

difiere entre ellos, representando en la yuca-casi un 42% de los costos 

totales (50 jornales/ha), en contrapOSición con apenas un 3.6% en el 

sorgo (4.75 jornales/ha), y 11.9% del maíz (13.7 jornales/ha). 

Los costos en moqllin¡¡ria son !TIáxin1()$ en ~I)rgo al incurrir "n 7 

horas de tractor/ha y 1 hora de cosechadora/ha (33.5% de los gastos), 

seguido por el maíz que exige 7.5 horas de tractor {24.2% de los gas

tos}, y 6 hOl'as de tractor para la yuca (17.9% de los gastos). Un 

tercer rubro sign"ificativo son los insumas propiamente dichos (ej., fer

tilizantes, semillas, herbicidas, plaguicidas, bolsas, hilo y seguro 

a9r~cola). En este caso es el maíz el que l1eva la delantera con 35.7% 

de los costos totales, al necesitar fundamentalmente una !ll~yor concen

tración de fertilizantes, seguido de cerca por el sorgo (32.1%), y 

finalmente la yuca (13.1%). Es necesario aclarar que a este último no 

se le imputa cargo alguno por seguro agrícola, a diferencia de los ce

reales, por no existir tal mecanismo de garantía en caso de fracaso de 

la cosecha. 

Los cuatro rubros restantes explican colectivamente casi un 30% de 

los costos totales en todos los casos. Ellos son las el'ogacioncs por: 

(a) transpurte de insumas al predio y transporte de la cosecha de 

cereales a la ciudad de Panamá (en el -caso de la yuca se sllpone primera~ 

mente que la raíz fresca es fEOvilizada a patios de secado relativamente 
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cercanos a los predios de los productores, para .luego considerar el 
costo de transporta¡' el producto ya seco a Panamá, pero cargándoselo. a 
los costos. de la etapa del procesamiento de yuca). (b) renta de la 
tierra, {el intereses (o costo de oportunidad) sobre capital circulante 
requeri do pa ra conduc ir 1 a producci ón, y (d) impl'evi stos. 

La partida por renta de tierra se estipuló en US$70/ha en todos los 
casos, 10 cual genera al propietario de la filisma un 14% de interés anual 
sobre el valor de adquisición de la tierra.{US$500/ha en las zonas agrí
colas consideradas). No cabe duda que dicho interés se puede considerar 
como altamente competitivo en los mercados de capitales. Sin embargo, 
algo mas problemático es el hecho de que mientrds los cereales requieren 
en promedio desde la prepqración del cultivo hasta. su cosecha de unos 6 
meses de duración, el cultivo de yuca sí consume el año completo para su 
obtención. a pesar de 10 cual se imputa una misma renta, Consultando 
sobre estos tópicos fue argumentado a este autor que en la mayor parte 
de la superficie agr1cola en donde se llevan a cabo estos cereales no 
hay suficiente agua cerno para intentar un segundo cicle de cultivos 

(especialmente en Herrera y Los Santos), por lo qúe la tierra queda 
ociosa de cualquier manera, con lo que el hecho de que la yuca continúe 
avanzando en su desarrollo no por ello compite con productos 
alternativos. 

En donde sí se ponderó diferencialmente entre los cereales y la 
yuca fue en el costo de oportunidad del capital circulé1nte. AS1, 
mientras para los primeros se imputó un interAs del 9% sobre 75% de los 
costos variables durante 6 meses, a la yuca se le cargó el mismo interés 
sobre 66% de los costos variables, pero durante un año. Finalmente los 
imprevistos fueron calculados sobre la base de un 5% de los costos 
totales en los tres casos. 

Consecuentemente, los benefi el os ne.!os pri vados a ni Ve' 1 del produc
tor fúeron estimados en US$8.89, USS41.86 y US$85.45/ha para el maíz, 
sorgo y yuca respectivamente. Al estar incluido en los costos totales 
la partida por concepto de renta de tierra • estos beneficios debiel·an· 
ser imputados a efectos de remunerar a la administración, único factor 
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de producción no contemplado en los egresos., O, visto de otra manera, 
si ignoramos al concepto renta de tierra de los costos de producción, 
los beneficios netos esperados generarían una rentabilidad privada del 
15.8%, 22.4%, Y 31.1% para maíz, sorgo y yuca respectivamente, sobre una 
base de un valor de tierra de US$500/ha. De ahí que se pueda concluir 
que la rentabilidad privada para estos tres cultivos es atractiva en el 
entendido de que la tecnología empleada sea intensiva en insumos, y los 
rendimientos esperados sean consiguientemente elevados (ej., maíz: 3,090 
kgs/ha, sorgo: 3,160 kgs/ha, y yuca: 13,130 'kgs/ha, para cubrir los 
costos totales, inc1uída la renta de la tierra). 

Para hacer más vál ida 1 a comparación entre estos tres rubros se 
necesitará incluir los costos del secamiento de yuca a los costos de 
producción de esta raíz, como forma de arribar a un producto final que 
sea utilizable por la industria del concentrado de Panamá. Todos los 
supuestos y desglose de costos fijos y variables relativos al procesa
miento de yuca fresca en patios de concretos se presentan en el Apéndice 
4.4. E$cncial~cntc GC observa la elevada proporción de cestos variables 
.en el total de emgaciones. con las partidas de materia prima y mano de 

obra representando casi 75% del total. El costo de la materia prima a 
ser secada lógicamente coincide con el precio recibido por el productor 
de yuca fresca. Asimismo, dentro de los costos fijos calculados se 
incluye también la partida por costos de oportunidad de las inversiones 
(ej., 101 anual) por concepto de patios de concreto, bodega, y la 
maquinaria requerida para este proceso (ej., picadora con su motor, 
báscula, implementos menores, etc.). El resultado final nos indica que 
la yuca deshidratada ya ubicada en Panamá costaría a razón de 
US$170.14/ton, valor este que resulta muy competitivo toda vez que la 
adquisición de sorgo y malz implica a un industrial del concentrado no 
menos de US$206.35/ton y US$230/ton, respectivamente (ver Saez D/). 

3} F1edidas .de Incentivos a la Pl'úducción Nacional de ~laíz, Sor!1Q 
y Yuca en Panamá. 

Dos indicadores seleccionados para evaluar el grado de incentivo o 
protección a los cultivos bajO estudio son el "coeficiente nOlliinal y el 
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efectivo de protección". Comenzando por el nominal, 10 único que se 

necesita para su cálculo son los precios internos y los cif de los 
productos, así como el costo del transporte interno desde las zonas de 

producción al centro de consumo ~/. Los precios internos de los cerea
les y de yuca deshidratada ya fueron indicados en la sección previa, al 

igual que el costo del transporte. Lo único que nos resta son los 
precios internacionales a nivel de frontera. Para ello se consultó a 

los precios promedios de enero-julio de 1986 reportados por el Banco 
Mundial. En el caso del ma1z y sorgo se contaba con los precios fob en 

los puertos del Golfo de USA, a los que se le añadió un 15% por concepto 
de netes, seguros, carga y descarga, etc. En lo que tiene que ver con 

el precio de yuca seca se consultó dos fuentes: (i) US$92/ton cif 

Rotterdam como promedio de 1985, según FAO; (ii) una combinac~ón de 
preci os de sorgo y pasta de soya durante 1986 en donde aproximadamente 

se consigue un nutriente con valor comparable al de un cereal Y. 
Usando este último critero con la fuente del Banco Mundial antes citada, 

se arribó a un precio muy similar al anterior: US$91.34/ton. En defi-
f!iti\!~ se usó este ú1ti:;¡o ccr,¡c valor cif representativo de 
deshidratada puesta en Panamá. 

A continuación se pasa a calcular los correspondientes coeficientes 
CNP: 

CNP; = 
p9 

(1) 1 
eH 

Pi + Tp Ti 

donde, 

2/ 

P~ 
1 = Precio Interno del producto en cuestión, 

Precio cif del producto i, convertido a la tasa de cambio 
oficial, 

Se recuer"da al lectOl' que Panamá tiene como moneda circulante el 
"Ba 1 boa" cuya' un idad equi va 1 e exactalilente a USSl. oo. Consecuente
mente no es necesario la conversión a ningún tipo de tasa de cambio 
para ajustar los precios eH internacionales expresados en dó1al'es 
americanos, a su equivalente en moneda nacional. 

Dicha fórmula para arribar a un precio "equivalente" de yuca seca 
e~: 1.2 (precio del sorgo granífero) - 0.2 (precio de la pa~ta oe 
soya) . 
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T = 
P 

= 

Costo de transporte interno desde el puerto de entrada al 
lugar de consumo final, 

Costo del transporte interno desde los centros nacionales 

de producción al centro de consumo final. 

Con la ecuación (1) estamos haciendo la comparaclon entre ambos 

precios a nivel del mercado del consumidor final del producto i, ,,1 

ponernos en la posición de un industrial panameño que tendría la opción 

de comprar el producto internamente o, adquirirlo desde el exterior. 

Asimismo, para el caso de Panamá la variable T se consideró nula, ya p 
que es en la propia ciudad (puerto) capital en donde se encuentra su 

mayor utilización de los productos bajo consideración. 

= 230.00 = 2 .. 45 

(115.92 - 22.00) 

e N P So rgo = -=..;20,-,,6'-'.';::.3 5 _____ ~ = 2. 4 3 

(107.07 - 22.00) 

= 170.14 = 2.45 
-~._~~~_._-

(91. 34 - 22.00) 

CUI'iosamente los tres coeficientes nominales de protección son 

iguales o muy similares entre sí. Ellos nos están indicando de la 

existencia de una muy elevada tasa de protección que el Gobierno de 

Panamá está ejerciendo para beneficios de sus productores, pero en 

'perjuicio de su población consumidora. Por otra parte, de no existi,' 

este grado de protección las rentabilidades privadas de los cultivos en 

cuestión no solamente caedan sino que se transformarían en claramente 

negativas. Asi, para cubrir los costos internos totales de producción 

usando precios de frontera se requeriría de una duplicación de los 

rendimientos unitarios, los cuales ya de por sí eran bastantes elevados. 
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.Sin embargo, una mejor medida de protección es en realidad el coe

ficiente efectivo de p¡"otección (CEP) que el CNP, al estar considerando 

simultáneamente el mercado de productos y a una parte del mercado de 

insumos (o sea aquellos que sí tienen contacto con los mercados interna

cionales). Para su cómputo solo se necesitará expandir en los precios 

de estos insumas evaluados a ·sus niveles cif, pues los respectivos 

precios de los insumas internos y sus correspondientes cantidades 

físicas ya habíao sido tomados en cuenta en el cálculo de las 

rentabilidades privadas. 

donde, 

aij '" 
y '" 

d cif 
Pi' Pi 

p~ 
1 

n 
- ( ¡: 

j=l 

r\V>O",';"" ;n+OY<nr. r1~ ;l"\CI.tnnc-
p' ................. "''-, ................... ".' ..... ..... 

dos internacionales, 

(2) 

en los 

precio cif de insumas que se movilizan en los mercados 
internacionales, valorados a precio de frontera y 
convertido a la tasa de cambio oficial, 

cantidad de insumo empleado, 

rendimiento esperado del producto i , por unidad de 
superficie. 

igual que en (1) . 

Las siguientes son las categorías de insumas considerados pa)'. 

estos efectos: (a) agroqu1micos y s¡;millasj (b) gastos en maquinaria: 

,depreciación, diese1, y 75% de reparaciones y mantenimiento; (el trans

porte interno (20Z del costo total), y (d) imprevistos, asignándole 

según la proporción que representa el subtotal de insumos con contacto 

internacional,. para cada cultivo. Un detalle de los precios unitarios 

"sombras" de los insumes 'se encuentra en los Apéndices 4.5, 4.6, Y 4.7 

para maíz, sorgo, y yuca respectivamente, sección ésta en donde se 
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arriba el cálculo de la rentabilidad social de tales rubros. 

Considerando los varios insumas involucrados para llevar a cabo los 
cultivos bajo consideración, y de que no siempre es fácil encontrar su 
correspondiente precio de frontera, se hizo el esfuerzo por evaluar al 
menos los más importantes de ellos, extrapolando para aquellos otros 
conceptualmente similares en donde carec1amos de la información respec
tiva. Así por ejemplo, para calcular el costo horario operativo de un 
tractor de 80 HP con su implemento (arado) se partió del valor de adqui
sición en los EEUU, agreg~ndosele un 20% para contemplar su transporte a 
Panamá. Con ello se arribó a un precio de US$37,800, inversión ésta que 
está lógicamente sujeta a costos por depreciación (vida útil: 10,400 
horas), a un costo de oportunidad de este capital (7% anual), gastos por 
diesel, y repélracion~s-mantenimiento (90% del valor del tractor). 
·Juntando todos estos componentes se llegó a un costo horario de US$lO.98 
el cual representa un 54.5% del costo interno correspondiente. Este 
porcentaje se aplicó igualmente a los demás tipos de tractores e 
implementos. Haciendo 10 propio para la' cosechadúra de c€:reales. SE! 

estimó en US$90,OOO su colocación en Panamá, para luego de calcular las 
cuatro partidas de costos variables y fijos, concluir en un costo 
horario de US$41.81, 28.65% inferior al vigente en el país. 

Otros 'insumas evaluados fueron la urea cuyo precio cH Panamá 
equivaldría a un 40% del precio interno, fertilizantes compuestos cuyo 
precio de frontera es un 51.5% del precio interno, el herbicida 
Gesaprím, un 67.6% del interno, semil1as mejoradas un 75% del precio 
interno, etc. En e 1 caso de los cos tos del transporte interno se 
simplificó su cálculo asumiendo que su ponderación respecto a los 
precios internos resulta ser un simple promedio aritmético entre los 
costos relativos de la operación de un tractor y de una cosechadora 
automotríz, con 10 que se arribó a un porcentaje del 63%. 

En el Cuadro inmediato siguiente se resumen los montos totales de 
aquellos insumas con contacto internaci6nal, evaluados ellos a sus 
precios internos y de frontera, con miras a arribar en última instancia 
el cómputo del CEP: 
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Maíz Sorgo Yuca 

Precios Preciós Precios Precios Precios Precios 
Insumos Internos cif Internos cH Internos cif 

-----------------------·US $ ----~-----------------~ 

a) Fertil izantes, semi 11 as. 
plaguicidas ..••••••.•••••• 211.83 117.72 160.05 95.21 63.60 

b) Transporte intel'no, 
fracci6n correspondiente 
al comercio internacio -
na 1 (20%) •..•..•..•••••.•. 15.01 9.45 15.79 9.94 6.65 

el ~1aquinaria: deprecia -
ci6n, diesel , y 75% de 
reparaeiones-mantenimi-
ento ... " ..... ,,~ ............. 117.91 64.21 175.7..6 104.32 83.23 

d) Imprevistos 16.42 13.89 16.74 9.98 7.31 
• 

T o t a 1 361.17 205.27 368.34 219.45 160.79 

Cu:) t.ui tUfI ~eca IUClÚUC. i úil 115~43 65 .. 60 109.53 65.25 26.91 

Consecuentemente, con la informaci6n del cuadro anterior es fácil 
ahora arribar a l"s medidas del CEP, las que a continuación se presentan 
siguiendo la ecuación definida en {2}: 

CEPMaiz '" 
230.00 - 115.43 

~ 2.28 115.92 - 65.60 

CEPSorgo '" 
206.35 - 109.53 

'" 2.32 107.07 - 65.25 

CEPYuca '" 
170.35 - 26.91 _ 

1. 93 91. 34 - 17. 23 -

Nuevamente se ¡'atifica el alto grado de proteCCión a la producción 
de estos tres cul.tivos en Panamá, a pesar de incluir también en el 
análisis al mercado de insumas •. Al igual que los niveles de precios de 
los productos, el precio de los insumos se encuentran sustancialmente 
por encima de los precios de frontera, con '10 que los valores agregados. 
medios entre ambos tipos de precios no son sustancialmente diferentes de 
lo anteriormente observado con los CliP. Con todo, una 1 eve di smi nuci ón 
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40.80 

4.17 

45.34 

4.68 

102.99 

.~ ~~ 

11 .. (....) 



se verifica para el caso de los cereales, y algo más pronunciada resulta 
en el de yuca. 

Sin embargo, la medida de CEP para la yuca anteriormente estimada 
no es enteramente comparable con la de los cereales, ya que para el caso 
de la ra~z están faltando todos los insumas requeridos para su trans
formación en seca, así como su transporte al centro de consumo final. 
Para tales efectos se constnlyó el Cuadro 1 en donde se resumen los 
costos privados del proceso'de secamiento de yuca que ya fueron reporta
dos en el Apéndice 4.4, al tiempo que se agrega la información de los 
correspondientes costos sociales para cada componente. Concentrándonos 
inicialmente en aquellos insumas con contacto internacional se arribó a 
que los rubros de inversiones en patios y equipos costar~a a precios de 
frontera un 23% menos que a precios internos, por lo que las partidas 
por deprec íací ón refl eJan es te descuento. Un componente más importante 
aún es el costo de la materia prima, la cual debe guardar proporción con 
el costo del producto final. Dejando margen suficiente para todos los 
demás !:omponentes de costos de procesamiento se arribó al máximo precio 
,que puede I'ecibir un productor de yuca fresca consistente con el precio 
final de frontera del producto seco, concluyéndose que se necesita de un 

descuento del 51.1% en relación él los precios internos. Finalmente, 
para las partidas por reparación y mantenimiento de equipos, combusti
bles y lubricantes, y transporte se siguieron los mismos criterios que 
los previamente enunciados en la sección de costos de producción. 
Agrupando entonces los componentes de insumos con contacto internacional 
a precios internos y de frontera, se llega a una estimación del CEP de 
yuca más preciso que el previamente calculado: 

Insumas 

al Depreciación de equipos e 
inversiones fijas 

b
c

) Materia Prima 
) Rep. y Mantenimiento 

d) Combo y Lubricantes 
e) Transporte 

Total 

Yuca Seca 
Costos Privados Costos Sociales 
------------ USS/ton seca -------------

8.90 
114.71 

1.47 
1.68 

, 4.40 
131. 16 
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6.85 
56.05 
0.89 
0.61 
2.77 

67.17 
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Cuadro 1: Comparación de Costos Privados y Sóciales en el Secamiento 
Natural de Yuca Realizado en Patios de Concreto de 500 m2, 
Herrera, Panama, julio, 1986. 

Depreciación de Equipos 
e Inversiones Fijas .••.•••...•••••••• 
Costos de Oportunidades de 
las Inversiones " .. ~ ...................... lO ........ ~ ,. 

Sub-Total: 

f1ateria Prima 
Reparad ón y ~lantenimi ento Pi cadora .• 
Combustibles y Lubricantes ..••••••••• 
Mano de Obra ._ .................. * •• ~ ••• 

Intereses Bancarios .............. ~~ .. 
Transporte ... ~ ............ " .. ~ ..... "' ..... . 

Sub-Total: 

T o tal: 
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Costos Privados Costos Sociales 

US$ 8.90 

US$ 7.55 
US$ 16.45 

US$1l4.71 
US$ 1. 96 

US$ 1.68 

US$ 12.55 
US$ 0.79 

. US$ 22.00 

US$153.69 

US$170.14 

US$ 6.85 

US$ 3.69 

US$ 10.54 

US$ 56.05 
US$ 1.18 
US$ 0.61 
US$ 8.79 

US$ 0.31 
US$ 13.86 
US$ 80.80 

US$ 91.34 



CEP = 170.14 131.16 
Yuca (2) -:::;9rrl":";.3;¡'4"--::";6~7":";.1~7-" 1.61 

Con esta nueva estimación se concluye de que si bien la producción 
de yuca deshidratada continua evidenciando elevado proteccionismo 
efectivo por parte de la política agrícola panameña, su grado de 
aislamiento frente a los mercados internacionales es de un 30% menos que 
los correspondientes para maíz y sorgo. 

4) Medidas de Rentabilidad Social y de Ventajas Comparativas, 

Este es el paso final del presente análisis en donde se estimará la 
rentabilidad social de los tres cultivos,_ esto es, aquel1a que se 
generaría dentro de una ,economía libre de distorsiones en ambos mercados 
de productos e insumos, así como una evaluación del indicador último de 
ventajas comparativas que tiene el país, dados los niveles tecnológicos 
presentes y las relaciones de precios internacionales vigentes. n_ ........ 

I Ul a 

arribar a estos objetivos se deberán ahora incluir los componentes no 
éontemplados hasta este momento, como son 'aquellos insumas que no 'tienen 
vinculación con los mercados internacionales·, El10s son de acuerdo con 
este trabajo: (a) Insumas: sacos, hilo, y seguro agdcola; (b) 
Maquinaria: costo horario de desgranadoras y fumigadoras, en adición al 
costo de oportunidad del capital de todos los componentes de maquinaria, 
y de un 25% de los c,ostos de reparaciones-mantenimiento por considerarse 
que se trata de trabajo; (e) Transporte interno de insumas y productos: 
80% del costo total; (d) I",ano de Obra para todas las actividades; (e) 
Costo de Oportunidad del capital circulante que financia los costos 
variables de operación, (f) Renta de la Tierra; (g) porción de las 
partidas de imprevistos supuestamente sin contacto internacional, 

De los insumos mencionados en el párrafo anterior, los que justifi
can unas líneas acfaratorias adicionales son los de mano de obra, renta 
de la tierra, y costo de oportunidad del capital circulante, ya que 

'todos los demás se obtienen por diferencia al descontar los correspon
dientes insumos valorados a precios frontera con contacto internacional. 
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Comenzando por la tasa de interés "sombra" del costo de oportunidad 

·del capital empleado, simplemente se la redujo de un 9% a un 7% anua] , 

por considerar a esta última como más representativa al momento frente a 

las bajas tasas de inflación mundial experimentadas por las economías 

industriales más desarrolladas. 

En lo que tiene que ver con la mano de obra rural su real costo de 

oportunidad es un tanto más complejo para su estimación. Idealmente 
hubiera correspondido evaluar. la productividad física marginal de dicho 

factor en la alternativa más rentable de utilización, para luego valorar 

el producto generado de la misma mediante su correspondiente precio 
sombra. Lamentablemente no se contaba con esta información. Por otro 

lado, aparece claro el hecho de que si los tres cultivos bajo considera

ción son representativos de la producción agropeeyaria panameña, y los 

mismos evidencian muy elevadas tasas de protección efectivas, el valor 

marginal del trabajador rural también estará sobrevalorado proporcional

mente. Si bien no cabe dudas de que el precio sombra del trabajo deberá 

ser infer"!cr al de su precio interno, el problema continúa siendo su 

~uantificación. Consecuentemente se procedió a estimar la media ponde
rada de los CEP de los tres cultivos, ,iendo el factor de ponderación el 
valor bruto total de los mismos, arribándosea un coeficiente de 2.24. 

De ser correcto el extrapolar para toda ia agricultura de Panamá, este 
último coeficiente implicitamente nos estaría indicando que el salario 
mínimo rural debiera valer un 44.6% de su precio interno, si fuera 

válido asumir una dil'ecta proporcionalidad entre ambos tipos de 
variables. Sin embargo este último supuesto resulta ser un tanto dudosa 
su validez puesto que una drástica caída en el salario real de la 

población rural fruto de disminuciones de los precios de los productos 
internos, generaría muy significativos desplazamientos de recursos 

humanos Ilacia otros sectores de la economía, por lo que de una condición 
de excedente se pasaría a condiciones de escasez del factor trabaja, lo 
cual tendería a subir su precio relativo. Tentativanlente, por lo tanto, 
se asignó un valor del 70% al salario sobre su respectivo nivel interno. 

Por último, el concepto valor social de la renta de la tierra debe· 
computarse como un valor residual, luego de ser pagos todos los der.,ás 
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factores de la producción: Al proceder a calcular los costos sociales 
totales para todos los cultivos se encontró que ninguno de ellos. 
generaba márgenes positivos. dados los ·niveles presentes de precios 
internacionales de productos. Consecuentemente. se asignó·un valor nulo 
a este concepto. 

Un resumen de la evaluación social se encuentra en el Cuadro 2 en 
donde también para fines comparativos se re{lorta la evaluación privada 
de los tres cultivos. Como ya se adelantara. se encontró que ninguno de 
los casos evidencian saldos favorables. siendo menores las pérdidas en 
el caso del sorgo. seguida por yuca. y finalmente el maíz. A efectos de 
cubrir los costos sociales totales se hace necesario aumentos de rendi
mientos (o los precios internacionales) en un 2.6% para el sorgo. 5.2% 

en yuca. y 10.5% en maíz. en relación a los supuestos -iniciales de 
productividad por hectárea sostenidos en este trabajo. La razón última 
de esta situación desfavorable es lógicamente, 
proporcional de los ingresos evaluados a precios 
sus respectivos precios de productos internos. 
·disminución experimentada en los costos sociales 

la 
de 
en 
de 

caída más que 
frontera frente a 

. 
¡'elación a la 
producción. Este 

hecho es part i cul a rmente notori o en yuca cuyos ingresos son los que más 
abruptamente caen, mientras que sus costos son los menos sensibles a la 

baja. 

Otra forma de ver este panorama de evaluación social de producción 
es mediante la ecuación (3) la cual define una medida de ventajas 

comparativas: 

n 
1: aij DRC = j=k 
cif 
p. 

1 

donde. 

j=l •... k-l. 

j = k ••.•• n. 

s 
r. 

J (3) 
k-l cif 
1: aij rj j=l 

corresponde a los varios insumos que se movilizan 
en los-mercados internacionales, 

corresponde· a los varios insumas qUE no se 
r;¡ovil izan en los mercados i nternaci ona 1 es, 
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Clwi,'o 2: Rentabilidad Privada y Social de los Cultivos Maíz, 5')l'go y Yuca en Panamá, a Precios de julio 1986, en US$/ha. 

Concepto 

Costos Totales 

(a) lnsumos 

(b) ~laquinaria 

(e) Transporte 

(d) Mano de Obra 

(el Renta Tierra 

(f) Intereses Bancarios 

(9) Imprevistos 

INGRESOS BRUTOS 

8ENE~rCIOS NETOS 

Bendimi~nto para Cubrir 

Cu.s..!os,Totalcs, kq/ha 

~1 A 1 Z 

Privaaa 

710.79 

253.52 
171.80 

75.03 

84.49 

70.00 

22.10 

33.85 

719.68 

8.89 

3,090 

j 

S O R-G O 

Social Privada 

400.93 652.11 

159.41 209.53 
105.99 218.53 
47.27 78.94 

59.40 23.78 

0.00 70.00 

9.77 20.28 

19.09 31.05 

362.71 693.96 

-38.22 41.86 

3,459 3,160 

Y U C A 

Social ~Privada . Social 

369.32 600.05 352.43 

144.69 78.60 63.80 
131.68 107.60 61.16 
49.72 33.24 20.87 

16.64 250.00 175.00 

0.00 70.00 0.00 
9.00 32.04 14.82 

17.59 28.57 16.18 

360.08 685.50 334.95 

- 9.24 85.45 - 17.48 

3,449 13,130' 15,783 
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s 
r j 

cif 
r j 

cif 
Pi 

= 

= 

= 

costo de insumas sin contactos internacionales valorados 
a sus respectivos precios sombras, '. 

costo de insumos participantes en los mercados 
internacionales valorados a sus respectivos precios ~cif, 

en este caso nos indica el valor de la producci6n 
obtenida (precio por cantidad) valorada a precios cif. 

Este indicador, a diferencia del CNP y el CEP, toma en cuenta 

solamente precios de frontera para los bienes intercamb.iab1es interna~ 

cionalmente, y los costos de oportunidad de los recursos internos no 

intercambiables, pero valorados a precios internacionales. El Cuadro 3 

nos ayuda a conducir este desglose de insumos para todos los casos~en 

estudio. 

En defi ni tiva se confi rma que todos los DRC son mayores al, lo 

cual r.D~ esta indicando nue\jam~nte la rentabi1 ictcQ socia1 '1€giJ,tivo en-

contrada previamente. Sin embargo, la magnitud de estas pérdidas son 

relativamente pequeñas para sorgo y yuca (DRC = 1.07 Y 1.08, 

respectivamente), y más importantes para el lPáíz (ORe ~ 1.24). 

El ORC estimado de yuca de 1. 08 representa solamente los benefi

cíos/costos de generar esta raíz en su faz directamente productiva, esto 

es, hasta el momento previo a su proceso de secamiento. CuanGo se aisla 

el proceso de secamiento en sí y se evalua el mismo siguiendo la 

metodología "ORe", se arriba a un coeficiente de 1, por la sencilla 

razón de que el precio social de la materia prima asignado (y conse~ 

cuentemente el precio social del producto fresco) había sido fijado en 

la proporción justa para ser consistente con el precio de fronte)'a de la 

yuca deshi dratada. Consecuentemente, el problema sigue exi st i endo a 
nivel de su producción en donde, de ser correctos todos los supuestos y 

pl ante ami entos cons i derados. los recursos internos ap1 i cados en yuca 

(ej" mano de ~obra, capital, tierra, y demás componentes no inte)'cambia~ 

bles de los otros insumos) resultan mayores al valor agregado de su 

producción que sirve para remunerar los anteriores recursos. 
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Cuadro 3: C~lcul0 Tendiente a la Estimación del Coeficiente "DnC" para los Cultivos Mah, Sorgo y Yuca en Panama. 

Concepto 

Procluctos 
I\grllqulmicos 

Transporte 

GaÚos en 
Maquinaria 

Iiiipt'-ev i s tos 

'SeallrQ Agrícola 

/ 

---------,,-- HA! l-=~---------~- --=----··-==-::-SORGO ----------- ------------ YUCA -----------
Insumo s que Insumos que no 'Insur,los que Insumos que no Insumas que Insumas que no 
Participan en Participan en Part'ícipan en Pa!'ticipan en Participan en Participan en 
Comercio Comercio Com~l'cio Comercio Comercio Comercio 
Internacional Internacional Internacional Internacional Internacional Internacional 
---------------------------------------.. ------- US $ ----------------------------------------------

117.72 19.15 95.21 21.24 48.80 15.00 

9.45 37:82 g:-94 39:78- 4.17 10.70 

64.21 41. 78 104.32 27.36 45.34 15.82 

lJ:89 5:-20 9;98 7;61 4.68 12. ;10 

Z2.54 28.24- -- ----- O~ 

~node Obra 59.40 Hl.M 175.00 

Re n taoe-n erra 0--:00 0.00 0;00 

filt"creses g::?7 "9;00 14.82 

TO T A L 205.27 195.06 219.45 149.87 102.99 249.44 
=============~==:=======:==~===~====~~=====~~===~~=~~===ti===~=;===~======~===~e=======~===:================================ 

Val nr de 1 a 
Producción a 
Preci os el F 

valiíí· Agregado 
R(;5l'ecto ¡¡ Insumas 
Con,!: re i ¡¡ 1i zados 
In tt!l'nilC iOlla l~iente 

¡ncr 

362.71 

157.44 

195.66 " 
157.4~ 

1.24 

360.08 

140.63 

i:r~~ = 1.07 I 

334,95 

231. 96 

249.44 = 
231. 44 1.08 
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Conduciendo un sencillo análisis de sensibilidad para el caso de 

yuca se encuentra que su ORe queda r1 a en 1 con una ca 1 da del va 1 oro 

sombra del, salario rural a 62.8% de su costo interno en lugar del 70% 

asignado, o alternativamente, con un incremento del 5.4% en el precio 

del producto seco. 

D) Demanda Potencial de Yuca Deshidratada por parte de la Industria 

Avícola Tecnificada de Panamá 

Comprobada la adecuada rentabilidad privada de' la prodUCción-proce

samiento de yuca en Panamá, sobre la base de las eficiencias físicas 

conseguidas en la provincia de Herrera cuando se aplican niveles tecno

lógicos supe!iores en relación a la media nacional, y que desde el punto 

de vista social dicho cultivo al menos no es suficientemente negativo 

como para desestimular su apoyo, llega el momento de conducir una esti

mación sobre el potencial de demanda nacional de esta raíz por parte de 

la industria aV1cola moderna del país, la cual depende para su creci

'" i en lo tie un 5ulni n i s tro seguro y permanente de alimentos ba <1 anceados de 

alta calidad y a precios competitivos. 

A diferencia de ¡·léxico en donde tanto el sector avlcola como el 

porcícola, y en menor medida el lechero, demandan una gran cantidad de 

al imentos concentrados, en Panamá el sector que clat"amente predomina en 

la util ización de raciones balanceadas es el avícola (con un 90% de 

participación), por 10 que el presente análisis se reducirá a evaluar la 

demanda por parte de los productores de pollos de engorda y de huevo 

(aves ponedoras). Para tales efectos se elaboraron modelos de mínimo 

costo tendientes a simular la combinaci6n de al imentos balanceados 

consistentes con las necesidades nutricionales de E:stos animales. 

Espec1ficamente se corrieron seis diferentes modelos matemáticos (tres 

para pollos de engorda, y tres para aves ponedoras) con miras a 

caracterizar adecuadamente los requerimientos al imenticios de dichos 

animales a 10 largo de sus vidas productivas. Los coeficientes t!cnicos 

utilizados en estos modelos se presentan en el Apéndice 5.1 y 5.2 al 

reportarse los precios unitarios a nivel de fábrica (a junio de 1986) de 

los diversos I ngredi entes combi nados en 1 as mezclas, sus respect ívas 
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cornpoSlclones químicas, así como también los requerimientos m'inimos que 
exigen los pollos y aves ponedoras en sus diferentes etapas de creci~ 
miento y desarrollo. A efectos de hacer esta simulación lo.más cercana 
posible a la realidad, fueron incluídas 17 restricciones nutricionales 
simultáneas que la ración de mínimo costo debe satisfacer a efectos de 
poder conseguir un máximo de producci6n en las aves a ser alimentadas. 

1) Soluciones Optimas de Mínimo Costo 

los promedios ponderados de las soluciones óptimas y sus correspon
dientes composiciones químicas para las dietas de pollos de engorda (PE) 
y aves ponedoras (AP) se reportan en el Cuadro 4, haciéndose también la 
distinción entre raciones-en donde la harina de yuca es una opción real, 

"\ a cuando no lo es ya sea por falta de materia prima y/o de interés en su 
utilizaci6n (por mayor detalle en las soluciones encontradas, favor 
referirse al Apéndice 5.3 y 5.4). 

Comenzando con la situaci6n en que la yuca no es una alternativa a 
seleccionar se verifica que en ambos tipos de dietas la conce.ntración de 
cereales es claramente mayoritaria en términos de volúmenes empleado$, 
con un total de 78.3% en pOllos de engorda y 83.0% en aves ponedoras. 
Sin embargo, el desglose de los cereales es muy diferente entre sí, pues 
mientras en dietas de pollos el maíz resul ta ser el preferido con un 
58%, en AP el sorgo prevalece con un 53%. Por su parte, el ilcemite 
(sa 1 vado de tri 90) solo es demandado en AP en cas i un 26%, Y el gluten 
de maíz es incorporado en cantidades aproximadamente iguales en ambos 
casos. lógicamente que dadas las mayores necesidades proteicas de las 
dietas de PE. éstas demandas hasta casi un 28% de fuentes como la harina 
de pesc~do. saya y gluten de maíz, en contraposición de un 20% en AP. 
Las aportaciones de minerales y amin06cidos esenciales en cantidades 
adicionales son nulas o mlnímas en ambos casos. 

Analizando ahora la composici6n química de estas dietas cuando a la 
yuca no se le permite competir, se ver.ifica que en todos los casos los 
niveles de enerq'ía metabolizable se encuentran a los mínimos exigidos de 
casi 321 Ncal/lOO kgs de ración en PE y 276 ~1cal/l00 kgs en AP. Siendo 
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Cuadro 4: Promedios Ponderados de Soluciones Optimas de Costó Mínimo para Pollos de Engorda y Aves Ponedoras. 

C.oncepto 

Costo (US$/ton) 

Naíz (%) 

Yuea (%) 

Sorgo (%) 

Acemite (Xl 
H. Pescado (%) 

Soya (%) 
Gluten Maíz 60 (Xl 
Caliza (%) 

Dieal (%) 

Lisina (%) 
Metionina (%) 

Composición Química 

Energía (Mcal/100 Kg ración) 

Protelna (%) 
Grasa (%) 

Fibra (Xl 

, 

POLLOS ENGORDA 
Dieta con Yuca- Dieta Sin Yuca 

269.94 278.43 

34.97 57.88 

20.00 
12.59 14.19 
0.08 0.00 

12.53 11.59 , 
8.63 10.09 

11.07 6.18 
0.00 0.00 
0.00 0.00 
0.14 0.08 
0.00 0.00 

320.92 320.92 
22.45 21.30 
3.15 4.03 
n/e nle 

AVES PONEDORAS 
Dieta Con Yuca Dieta Sin-Yuca 

228.67 232.53 

0.00 0.00 
30.26 
31.19 52.76 
0.88 25.83 
4.66 4.59 

16.88 10.94 
6.10 4.38 
8.42 0.62 
1.61 0.85 
0.00 0.00 
0.00 0.04 

275.69 275.69 
17.78 19.42 
1.72 3.22 
4.10 4.01 



relativamente costoso el aporte de una unidad más de energía en la 
dieta, los modelos satisfacen solamente los requerimientos mínimos. Lo 
mismo se puede decir de los niveles en lisina, arginina (a excepción 'de 
AP en faz oe crecimiento, en donde la treonina es 1 imitante) , fósforo 
~otal, y calcio en AP y pollo finalizador. La metionina aparece como 
limitante en aves en faz de postura e iniciación, y en pollos de inicia
ción y crecimiento. Sin embargo 10 más llamatívo resultó ser los 
excedentes de proteína total aportados en las raciones, con un promedio 
de 1.4 unidades adicionales en PE y 3.4 unidades más en AP. La razón de 
ello es que seguramente los niveles mínimós a ser satisfechos en los 
aminoácidos esenciales solo pueden ser cumplidos cuando se aporta una 
cantidad en exceso de proteína total. Dado que los compuestos lisina y 
met ionina pueden ser adici ona dos i ndependi entemente, posi b 1 emente las 
exigencias en arginina (treonina) sean las causantes de estos desvíos 
por encima de lo estrictamente necesario. En definitiva, las dietas 
para AP resultan en promedio un 16.5% inferiores en costo respecto a las 
de PE., como di recta consecuenci a de 1 as menores neces i dades energét i cas 
y prctcicus de aque11as. 

La composición de las raciones balanceadas cambiar. sustancialmente 
toda vez que se posibilita al modelo elegir en adición a las materias 
primas tradicionales, a la harina de yuca. La inclusión de yuca, sin 
embargo, fue restringida a niveles máximos basados en recomendaciones de 
los autores Gómez et al, 1982, en donde se se~ala que para dietas de PE 
los niveles máximos recomendables de esta raíz no deben super1lr el rango 
de 20-30% (por razones de seguridad se utilizó el nivel inferior), y en 
AP el rango entre 40-60% (se utilizó 50% como valor máximo). Estas 
concentraciones máximas de harina de yuca fueron importantes en 
establecer las soluciones óptimas en pollos de engorda dado que en todas 
sus faces se seleccionó a la yuca en la proporción del 20%, con 10 que 
de haberse dejado 1 ibre su uso, ésta pudo haber sido superior. En 
dietas de AP solamente en su faz de crecimiento se arriba a concentra-

, 
ciones del 43.5%, ya que en su faz de postura e iniciación las propor-
ciones son inferiores al 30%. 

Como cabía esperar dada la composición química de la yuca, su 
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inclusión eficiente en la dieta posibilita excluir una cantidad igualo 
aún mayor de cereales, aunque al mismo tiempo es necesario un aument9 
proporci onal en 1 a parti ci pac i ón de 1 as fuentes protei cas que compensen 
el bajo contenido de proteínas y aminoácidos de aquella. As'í, mientras 
el promedio de las dietas de PE resulta rentable el aporte de un 29% de 
harina de yuca, con lo que se desplaza casi una idéntica cantidad de 
cereales (particularmente maíz), en AP la incorporación promedio de un 
30.3% de yuca hace reducir más que proporcionalmente a los cereales 
sorgo y acemite. Los consiguientes aumentos en fuertes proteicas sobre 

,la base de las "dietas sin yuca" son de un 4% en PE,y de 7.6% en AP. En 
ambos casos son demandadas mayores cantidades de gluten de maíz, más 
pasta de soya en AP (pero menos en PE), y leves incrementos en harina de 
pescado. Finalmente, para AP los incrementos significativos en la 
utilización de caliza y !}arcial de dical explican la caída más que 
proporcional de los cereales antes mencionados. 

En términos de la composición química de la ración obtenida cabe 
esperar que 105 niveles de: eneiQla metabo1izable sean idénticos n:specto 

a la, dietas sin inclusión de yuca, esto es, a las cantidades mínimas 
estri ctamente necesarias; s in emba rgo, ahora se verifi can menores 
niveles de ~~ dado el baja contenido en lípidos de la harina de yuca 
(la diferencia es de 0.88% y 1.5% menores en PE y AP, respectivamente). 
En caso de que se entendiera poco recomendable estos menores contenidos 
de grasa, se debería corregir a dichas dietas con el agregado de algún 
producto apropiado (ej., sebo). 

Nuevamente se constatan niveles en exceso de los mín'irnos impuestos 
en proteína t;otat (1a única excepción se encuentra en AP iniciación). 
En promedio dicho excedente es del orden del 1.71% para AP (en' 
contraposición de un 3.4% cuando no se incluye yuca), y de 2.56% en PE 
(a diferencia de un 1.4% cuando no se incluye yucal. La lisin!!. se 
manifiesta como altamente restrictiva en todas las dietas, al igual que 
la metionina en 3 de los 6 casos, y arginina solamente en AP iniciación. 
La distinción aparece ahora con el triptófano ya que en todos los casos 
los niveles satisfechos coinciden, con los mínimos requeridos. Por esta' 
razón se sospechó que este compuesto fuera el causante de aquellos 
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excedentes. Al correrse los modelos sin la inclusi6n de la restricción 
triptófano, la proteína total sobrante se reducía significativamente B. 

un 0.28% en AP y 0.62% en PE. Finalmente, la cantidad oe fósforo total 
a ser aportada también es 1imitante en las 6 dietas analizadas. 

Fruto de las diversas combinaciones antes mencionadas, la reducción 
en el costo unitario de las raciones toda vez que interviene la yuca es 
de 3.1% en PE y de 1.7% en AP, valores éstos que si bien pueden ser 
considerados de escasa cuantía, no 10 son cuando se extrapola estos 
ahorros para toda la industria de concentrados nacional (más adelante se 
extenderá sobre este punto). 

2) Análisis de Sensibilidad en las Dietas con Incorporación de 
Yuca. 

En todo modelo de programación lineal y/o cualquiera de sus varian
tes, es siempre conveniente conducir un análisis sobre la estabilidad de 
las· solucioneS encollt,.auds. Eno se debe a que si bien una actividad 
(ej., ingrediente) puede entrar en una solución óptima, pudiera ocurrir 
que con un pequeno cambio en su precio relativo la conveniehcia de este 
producto se anulara, con lo que se podt"ía concluir que la soluci6n es 
claramente inestable. En el contexto del presente estudio esta exten
sión del análisis se impone sobremanera, dado que se trabajó sobre la 
base de pt'eclos de mercado en un momento particular en el tiempo, en 
oposición a haberse considerado precios relativos fruto de tendencias de 
largo plazo. En especial interesa verificar qué tan estable es el pro
ducto harina de yuca en las solucior:es óptimas toda vez que su precio se 
ve incrementado en relación al precio de sus más cercanos competidores, 
maíz y sorgo (ver Cuadro 5). 

Así, es pOSible verificar que para el producto hal'ina de yuca la 
estabilidad Ge sus .soluciones es sustancialmente más fuerte en PE Gue en 
AP, por la razón de que en las prin;eras su concentración se ubicaba en 
el máximo admitido predeterminado, mientras que en AP se la dejaba 
libre. Debido a eno, el precio relativo de la yuca el cual inicialmen
te era equivalente a un 70.2% y 76.9% de los precios respectivos del 
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Cuadro 5: Análisis de Sensibilidad en los Precios de los P¡'incipales Ingredientes Seleccionados de las Dietas con 
Yuca. en Donde las Soluciones Básicas no Cambian. / 

POLLOS DE ENGORDA 

Concepto PreC105 Unitarios- lnicia,:;:lón Crecimiento Finalización 

~la i z US$251.32/ton 254.5 - 251.1 252.9 - 246.3 254.5 - 251.1 

Yuca US$176.37/ton 212.7 - 0.0 215.4 - 0.0 212.7 - 0.0 

Sorgo US$229.28/ton 229.5 - 225.5 236.1 - 227.8 229.5 - 225.5 

Acemite US$154.32/ton + ., 90.4 162.9 - 111.1 + '" - 111.1 

!l. Pescado US$396.83/ton 400.~ - 0.0 408.9 - 0.0 400.9 0.0 

Soya US$310.85/ton 368.1 - 308.8 347.6 - 295.7 347.6 - 308.8 

Gl uten US$337.30/ton 338.3 - 323.4 353.9 - 323.8 338.3 - 323.8 

AVES PO~EDORAS 

Concepto Precios Unitarios Inici!0 ón Crecimienfo --rostura 

MaTz US$251.32/ton + .. - 242.8 + ., - 244.8 + '" - 244.9 

Yuca US$176.37/ton 183.7 - 174.4 183.7 - 174.3 179.9 - 98.1 
Sorgo US$229.28/ton 231. 7 - 221.3 232.7 - 224.8 235.2 - 226.2 
Acemite US$154.32/ton 156.5 - 143.1 156.5 - 150.6 + ~ - 150.6 
H. Pescado US$396.83/ton 411.1 - 360.1 + '" - 376.8 404.7 - 376.8 
Soya US$310.85/ton 358.4 - 304.9 318.8 - 304.6 318.8 - 303.7 
Gluten US$337.30/ton 311.9 - 323.5 354.5 - 309.3 342.6 - 29:.7 
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maíz y sorgo, podrían subir hasta un 85.0% del maíz o 93.2% del sorgo y 
aún así su demanda no caería del nivel del 20% de la dieta. En contra
posición, un pequeño incremento en el precio relativo de yuca del orden 
del 2.3% respecto al del maíz y sorgo, implicará que su demanda en AP !'E' 

vea reducida del nivel del 30.26% previamente encontrado. 

Tomando en cuenta que de la utilización de alimentos balanceados 
con desti no a 1 a av; cul tura de Panamá, un 70% se di rige aproximadamente
iÍ la producción de pollos de engorda y un 30% a la producción de huevo, 

. el promedio ponderado para toda la avicultura nacional nos conduciría a 
una demanda en harina de yuca del orden del 23.1% del total de la ración 
balanceada, a pesar de que su precio relativo sea incrementado hasta un 
81.0% del precio del maíz, o un 88.9% del precio del sorgo. Por el 

'contrario, ~ustancial~s disminuciones en el precio relativo de la harina 
de yuca respecto a los pri nc i pa 1 es cel'ea 1 es no i nduei rí a mayores i ncre
mentos en su demanda. Se concluye entonces que si bien 1,11 demanda total 
de yuca es más fuerte en AP que en PE, la estabilidad en las soluciones 
es sustancialmente más firme en PE que en AP. 

3) Estimación de la Demanda Potencial de" Yuca con Destino a la 
Producción de Balanceados, y su Impacto sobre los Principales 
Ingredientes Tradicionales. 

Admitiendo que el modelo matemático anteriormente descrito es re
presentativo de la industria dei balanceado del país, entonces lo que es 
válido para la producción de una tonelada de concent¡"ado será equ·ivalen
te a lo necesario para la total idad de lo requerido para la industria en 
su conjunto. Si partimos del hecho de que hacia 1986 la producción in
terna de concentrados de Panamá era de 130,000 tons anuales, una demanda 
efectiva de yuca de un 23.1% en avicultura posibilitará el consumo 
industrial de 30,000 tons de yuca desllidratada. Por arribar a este 
volumen de yuca seca será necesario la generación de cuando menos 75,300 
tons de yuca fresca (220% adicional respecto a los niveles actuales), y 

5,800 has adicionales dedicadas a este cultivo~. 

~ Este cálculo est~ basado en un factor de conversión de yuca fresca 
a deshidratada de 2.51, y un renair.1iento medio de yuca fresca de 13 
ton/ha (R10S y Agui¡ar, lS25). 
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Con la incorporación eficiente de yuca deshidratada en las raciones 

balanceadas ello prOVQcti un desplazamiento proporcional en términos de 

los cereales malz y sorgo, del orden de las 20,848 tons para el primero 

y 9,868 tons para el segundo (total: 30,716 tans). En otras palabras, 

por cada tonelada de harina de yuca empleada en las raciones animales 

cabrla esperar una reducción de 1.02 tons de cereales 5/. Entre 1979 

. y 1983 Panamá se vió obligado a la importación media anual de 35,000 

tons de maiz.para abastecer sus necesidades internas, requiriendo de un 

vol umen moneta ri o cercano a los US$6 mil 1 ones anuales para eubri r di chas 

adqui s i ciones. Consecuentemente, de poderse generar internamente la 

produce; ón de yuca antes citada sería perft:ectamente posi b 1 e 1 a 

sustitución de casi un 88% de las nece,idades de importación de malz, 

con los consiguientes ahorros en divisas §!. 

Haciendo ün esfuerzo adicional en cuantificar la demanda de yuca 

para los años próximos, se tomó en cuenta lo ya visto en secciones 

anteriores en el sentido de que el consumo interno de carne de ave 
creció entre 1974 y 1983 d un ritmo py·olfiedio del 9.8% ¡lIIuo1, 1I1h;,ntra::. 

que el de huevo hizo 10 propio a un 5.9% anual. Ello se debió segura

mente a un efecto conjunto en los ingresos per-cápita de la población 

panameña, los que aumental'on durante ese mismo per1odo a 1.3% anual, al 

tiempo que la población total crecía al 2.8% anual, y a que los precios 

relativos a nivel del consumidor final han venido favoreciendo a la 

avicultura en relación a productos como la carne de res y de cerdo. 

S Huándonos entonces en una hi pótes i s conservadora sobre 1 as 

perspectivas de la industria av'co1a nacional, podr'amos suponer de un 

crecimiento .1 menos del 61 anual hasta 1990, por 10 que el consumo ~e 

concentrados se situar'a en dicho ailo al nivel de las 164,000 tons 

y En es te balance no se tomó en cuenta la reducci ón en 1 a ut il ; zación 
del subproducto del trigo, acemite, el cual también vería reducida 
su demanda anual en 9,658 tons. 

§! Esto es sobre la base de que la reducción en la demanda de sorgo de 
acuerdo al modelo. pueda ser agregada al ahorro en maíz importado. 
utilizando en carr,bio la totalidad de la oferta interna de sorgo 
para de esta forma estimular tar,bién al productor nacional de este 
gr;ano. 
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anuales, implicando una demanda efectiva por yuca deshidratada de 37,884 
tons anuales (ello supone una producción en fresco de 95,089 tons. ó 

7.315 has adicionales). Dada la relación entre yuca seca y los cereales 
maíz y sorgo de 1:1.02, al entrar aquella y desp'Jazar a éstos en las 
formulaciones de costo mínimo, deberíamos esperar entonces un ahorro de 
38,642 tons en 'importaciones de maíz por un monto a precios actuales de 
US$6.6 millones. En adición, dado el menor costo de las raciones cuando 
interviene la yuca (en promedio de un 2.61%), esta reducción llevada a 
la industria'en su conjunto posibilitaría beneficios de US$1:133,ODO a 
ser distribuidos entre los consumidores de raciones y los propios 
fabricantes de las mismas. 

En contraposición se necesitará de mayores cantidades de fuentes 
,proteicas, especialmente por la vía de la pasta de soya y de gluten de 

" maíz. De acuerdo con' los resultados obtenidos, los requerimientos 
promedios adicionales de estos productos para las dietas en avicultura 
serán de un 4.7% más por cada 100 kgs, con lo que llevada esta cifra a 
su nivel agregado nos implica 7,700 tons adicionales a un costo de más 
de US$1:848,OOO. 

Consecuentemente, un primer ba 1 ance sobre 1 as ventajas de un . , 

estímulo a la producci6n y utilización de yuca en Panamá nos arroja un 
resuitado positivo en términos de los beneficios derivados de un menor 
costo en la fabricación de alimentos concentrados, as'i como un saldo 
neto favorable en materia de divisas por conceptos de ahorros en las 
importaciones de cereales y oleaginosas. La combinación de estos dos 
factores nos genera un resultado positivo cercano a los US$6 millones 
hacia 1990. 
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Apéndice 1.1. Principales Gomponentes de las vanaoles de t;uentas NaCionales de Panamá, 1953-1985. 
.-

Producto Producto PiB 
Formad ISo de Interno Nacional PIB Real 

Consumo de Consumo Capital Fijo Bruto Bruto Real Per Capita 
Año Gobierno Privado Bruto Exportaciones Importaciones (PIB) (PNB) $'80 ($ '80) 

___________________________________ millones de US$ -----------------------------------
1953 25.6 219.1 33.5 101.6 100.9 292.5 281.2 687.0 789.7 
1954 27.2 242.0 32.6 102.6 100.9 307.2 290.5 711.6 799.6 
1955 35.4 246.4 38.5 113.8 106.8 331.5 314.2 752.8 818.3 
1956 40.7 260.6 49.8 111.3 119.2 347.4 330.1 792.0 833.7 
1957 38'.9 305.1 49.0 115.2 132.3 382.7 364.4 874.8 901.9 
1958 43.3 295.8 52.6 106.4 127.8 381.6 370.2 881. 7 881.1 
1959 45.2 306.7 65.1 115.4 135.6 403.7 391.4 938.1 910.8 
1960 46.9 322.9 61.4 127.3 149.1 415.8 403.4 994.6 938.3 
1 CJ61 49.8 343.3 80.4 146.3 164.1 463.7 453.2 1,102.5 1,011.5 
1962 55.9 360.8 85.4 179.5 190.3 504.8 495.6 1,193.4 1,056.1 
1963 67.1 407.3 96.6 197.0 22~.7 559.5 550.8 1,295.3 1,107.1 
1964 65.3 448.1 87.8 210.8 22 .6 600.8 595.4 1,352.7 1,127.3 
1965 72.4 484.9 100.1 240.2 253.4 659.9 644.1 1,476.6 1,190.8 
1966 86.7 492.9 142.1 268.2 286.0 719.0 702.7 1,588.5 1,250.8 
1967 102.6 536.2 152.7 301. 7 308.2 800.7 778.0 1,724.4 1,316.3 
1968 109.7 551.8 173.5 330.0 322.0 861.4 836.1 1,844.7 1,366.4 
1969 118.2 614.9 200.7 362.9 . 373.3 945.4 920.1 2,000.4 1,439.l 
1970 149.8 654.7 255.6 390.1 424.7 1,045.8 1,019.4 2,139.6 1,496.2 
1971 164.0 716.1 300.7 423.0 t,77 • 1 1,157.0 1,125.7 2,326.5 1,571.9 
1972 192.1 766.2 383.0 466.9 534.9 1,297.8 1,264.1 2,472.9 1,626.9 
1973 . 213.6 892.1 410.3 533.0 600.6 1,472.5 1,430.2 2,634.1 1,677.8 
1974 255.4 1,237.4 422.1 766.4 932.9 1,834.7 1,779.7 2,703.2 1,668.6 
1975 291.8 1,173.6 568.9 867.0 1 ,006.1 1,934.2 1,913.6 2,720.2 1,619.2 
1976 313.4 1,175.9 632.9 810.7 987'.6 2,004.3 1,950.7 2,711.6 1,576.5 
1977 337.2 1,407.7 482.6 925.1 1,012.4 2,170.8 2,109.8 2,835.2 1,601.8 
1978 372.2 1,513.0 647.1 973.7 1,110.7 2.458.2 2,409.4 3,019.2 1,668.1 
1979 567.2 1,593.8 661.2 1,124.8 1,371.3 2,800.2 2,697.4 3,091.0 1,670.8 
1980 680.5 2,009.5 866.4 1,567.1 1,685.2 3,558.8 3,448.8 3,558.8 1,873.1 
¡9ill 812.9 2,107.4 1,079.6 1,632.0 1,841.5 3,878.0 3,799.4 3,707.6 1,911.1 
1982 962.6 2,311.5 1,185.4 1,689.6 1,869.4 4,278.9 4,140.0 3,911.1 1,917.2 
1983 941.5 2,480.0 917.8 1,709.5 1,691. 4 4,373.7 4,375.9 3,9;>5.5 1,878.2 
1984 881.5 2,895.1 811.2 1,644.9 1,686.2 4,540.5 4,472.2 3,908.4 1,834.9 
19H5 4,O36~6 1,851. 7 

Fuente: International Financial Statistics, Yearbook 1985. I.~I.F. 



Apéndice 1.2: Finanzas Públicas de Panam~, 1953-1985. 

Afio 

1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 

file ntlr':' 

/ 

Egresos 
Púb 1 i cos OHí cH 

Ingresos (Consumo + Gubernamenta 1 Deuda Púb 1 i ca Deuda Púb 1 i ca 
Públicos Inversión) (Neto) . Interna Externa 
------------------------------------ millones de US$ ----------------------------------.-

41.4 
42.7 
45.3 
48.8 

• 50.7 
52.9 
51.6 
58.0 
62.9 
67.6 
69.1 
75.6 
85.5 

100.4 
112.7 
119.4 
133.0 
160.2 
181.2 
197.9 
226.0 
271.4 
297.1 
281.6 
343.1 
435.8 
539.0 
695.3 
826.1 

1,055.0 
1,122.0 
1,094.2 

997.2 

42.1 
43.9 
46.6 
54.6 
51.5 
64.4 
55.9 
65.0 
78.0 
73.4 
85.4 
77 .9 
89.9 

107.2 
125.7 
127.7 
195.2 
209.3 
213.5 
303.5 
370.7 
466.6 
445.1 
445.8 
433.4 
534.0 
814.2 
886.1 

1,058.5 
1,395.1 
1,173.0 
1,146.3 
1,008.9 

- 0.7 
- 0.6 
- 1.4 
- 5.8 
- 0.9 
- 11.5 
- 4.2 
- 7.0 
- 15.5 
- 6.4 
• 16.3 
. 2.3 
- 3.4 
- 6.8 
- 13.0 
- 8.3 
- 62.1 
- 49.1 
- 32.3 
-105.7 
-144.7 
-195.2 
-148.0 
;'164.2 
- 90.3 
- 98.2 
-275.2 
-190.8 
-232.4 
-340.1 
- 51.0 
- 52.0 
- 11.7 

30.0 
30.4 
32.4 
40.6 
42.5 
35.1 
46.8 
51.0 
56.3 
40.9 
68.1 
72 .1 
71.8 
71. 5 
83.6 
97.7 

133.9 
144.9 
155.0 
190.4 
180.0 
231.5 
294.6 
332.7 
330.5 
374.8 
404.8 

, 484.4 
691.6 
728.4 
897.1 
957.5 

1,055.2 

!Jilerllatlotlal FInancia' StatlSLles, ,éarIJOO~ "SS5, I.N.'. 

68.3 
71.3 
70.8 

104.8 
140.6 
173.4 
214.9 
296.9 
358.9 
427.4 
510.2 
614.0 

1,025.6 
1,344.0 
1,578.6 
1,689.8 
2,049.8 
2,175.1 
2,263.9 
2,265.5 

Déficit de 
Gobierno como 

% del PIB 

0.2 
0.2 
0.4 
1.7 
0.2 
3.0 
1.0 
1.7 
3.3 
1.3 
2.9 
0.4 
0.5 
0.9 
1.6 
1.0 
6.6 
4.7 
2.8 
8.1 
9.8 

10.6 
7.7 
8.2 
4.2 
4.0 
9.7 
5.6 
6.0 
7.9 
1.2 
1.1 



"' 

Ap!ndice 1.3. Pol'tic. Monetaria de Yanaml, 1953-1985: 

Año 

1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 

Fuente: 

EvoluciDn del Cirtulante. 

Circulante 
Corriente 

Millones US$ 

4B.6 
51. 1 
52.5 
56.3 
61.4 
65.2 
68.7 
70.3 
75.3 
86.9 

110.7 
104.9 
124.7 
148.9 
i80.7 
206.5 
196.5 
256.3 
302.2 
392.9 
444.5 
530.2 
547.8 
578.0 
672.5 
832.7 

1,043.5 
1,315.7 
1,560.8 
1.749.1 
1,748.2 
1,862.9 
1,952.5 

International Financial 
I.M.F. 

Deflactor 
de 1 PI B 

42.6 
43.2 
44.0 
43.4 
43.4 
43,3 
42.9 
41.8 
42.1 
42.3~ 

43.2 
44.4 
44.7 
45.3 
46.4 
46.7 
47.3 
49.1 
50.5 
53,. O 
57.5 
64.2 
70.2 
73.4 
76.8 
82.9 
90.6 

100.0 
104.6 
109.6 
111. 4 
116.2 

ni d 

Statistics, 

Circulante 
Real 

Mi 11 ones US$ 

114 . 1 
l1B.3 
119.3 
129.7 
141. 5 
150.6 
160.1 
168.2 
17B.9 
205.4 
256.3 
236.3 
278.9 
328.7 
389.4 
442.2 
415.4 
522.0 
598.4 
741. 3 
773.0 
825.9 
780.3 
787.5 
875.7 

1,004.5 
1,151.8 
1,315.7 
1,492.2 
1,595.9 
1,569.3 
1,603.2 

ni d 

Yearbook 1985. 



Apéndice 1.4. 

Año 

1953 
1954 
1955 
1956 
1957 
1958 
1959 

. 1960 

" 1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 

Fuente: 

Comportamiento del Nivel General de Precios 
al Consumidor en Panamá, U.S.A y Tipo de 
Cambio, 1953-1985. 

Nivel Precios 
al Consumidor 

Panamá 

45.2 
45.0 
44.9 
44.8 
44.8 
44.6 
44.7 
44.8 
45 '. O 
45.3 
45.S 
46.6 
46.8 
47.0 
47.6 
48.3 
49.2 
50.8 
51.8 
54.5 
58.3 
68.1 
71.8 
74.7 
78.1 
81.4 
87.9 

100.0 
107.3 
111. 9 
114.2 
116.0 
117.2 

International Financia1 
I.N.F. 

Nivel Precios 
al Consumidor 

U.S.A. 

32.5 
32.6 
32.5 
33.0 
34.2 
35.1 
35.4 
35.9 
36.3 
36.7 
37.2 
37.6 
38.2 
39.4 
40.5 
42.2 
44.5 
47.1 

. 49.1 
50.8 
53.9 
59.8 
65.3 
69.1 
73.6 
79.2 
88.1 

100.0 
110.4 
117.1 
120.9 
126.1 
130.5 

Statistics, Yearbook 

Tipo de 
Cambio 
Panamá 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
LO 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1985, 
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Exportaciones Petroleo Importaciones Importaci ones Petroleo 
Arlo Totales Bananas Refinado Cam3rón Azúcar (c.i.f.) (f.o.b.) Crudo 

-------------------------------------------- Inillones de --------------------------------------------
1953 25.54 16.32 2.13 0.38 77 .5 70.4 
1954 30.71 22.12 2.28 0.38 79.6 72.3 
1955 35.54 26.18 2.72 82.4 74.9 
1956 30.73 22.31 4.43 0.01 91.3 83.0 
1957 35.44 24.42 6.18 0.42 108.8 99.0 
1958 32.84 21.89 5.61 0.64 103.0 93.7 
1959 35.74 23.52 5.10 0.58 106.9 98.3 
1960 27.76 18.16 4.99 0.40 119.5 109.2 
1961 30.22 20.13 5.85 0.78 136.4 124.2 
1962 47.98 20.13 . 13.85 7.94 0.53 159.7 145.2 16.79 
1963 60.00 25.07 23.61 6.17 1.56 180.7 162.8 33.03 
1964 69.66 29.13 24.94 7.41 2.49 181.4 165.4 33.72 
1965 79.25 39.62 23.71 7.78 2.12 208.4 189.6 38.46 
1966 89.54 44.54 25.91 8.97 1.56 234.8 214.5 46.08 
1967 93.86 49.50 22.92 9.19 3.,91 250.7 229.3 45.33 
1968 99.83 57.55 18.86 9.73 4.62 .. 266.3 243.3 . 50.38 
1969 110.52 63.44 24.06 9.74 5.44 293.6 278.7 58.60 
1970 109.50 61.83 21.47 10 .17 4.97 357.0 326.4 59.66 
1971 116.54 62.90 25 .. 13 1].95 6.33 395.8 359.0 63.68 HH H~Jj , g~:~2 21.54 14.63 5.91 440.5 401.1 65.08 24.40 16.71 8.78 502.2 454.0 88.08 1974 210.51 49.26 86.30 1: .18 27.49 822,4 755.7 270.95 1975 286.45 59.51 128.26 19.m 49.36 892.1 815.6 323.02 1976 238.21 61.73 66.33 33.32 26.42 848.3 7]9.7 235.63 1977 251.03 66.45 68.26 29.98 21.89 861.2 777.8 255.09 1978 256.41 71. 93 60.11 30. ;~5 20.35 942.4 844.9 208.14 1979 302.87 65.68 72.38 45.00 26.13 1,183.8 1,062.9 301.75 1980 360.49 61. 57 8l.80 43.69 65.8'1 1,448.6 1,288.9 386.18 1981 328.14 69.19 58.44 42.;'4 52.61 1,540.1 1,393.0 346.95 1982 374.81 65.98 70.10 52.90 23.68 1,570.2 1,407.4 364.05 1983 321. 05 74.99 36.34 51.~:9 41.31 1,411.9 1,265.2 324.23 1984 276.03 74.65 5.26 46,E7 33.30 1,423.1 1,269.8 288.58 1985 335.35 78.08 19.96 59.77 27.33 236.39 
FlJente: Internationa1 Financia1 Statistics, Yearbook 1985, I.I4.F. 



Apéndice 1.6. Balanza de Pagos, Panamá, 1955-1985. 

Año 

1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
19ú[l 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 

FU"ente; 

Balanza 
'Co~erc i a 1 

- 21.4 
- 34.2 
- 51.7 
- 53.7 - 54.1 
- 69.7 
- 82.4 
- 84.7 
- 91.2 
- 86.2 

99.9 
-144.4 
-123.1 
-128.6 
-152.6 
-200.7 
-226.1 
-262.5 
-296.2 
-509.8 
-492.2 
-514.3 
-501.9 
-560.2 
-730.1 
-727.0 
-775.0 
-633.0 
-648.0 
-824. O 
-654.0 

Otros Bienes 
Servicios e 

Ingresos Cuenta 
Netos Corriente 

millones de US$ ---------

17 - 11 
12 - 20 
21 - 35 
20 - 29 
20 - 32 
37 - 32 
54 - 24 
64 - 21 
66 - 25 
65 - 21 
66 30 
72 - 40 
96 - 26 

113 - 15 
123 - 29 
133 -"64 
148 - 73 
159 - 98 
189 -111 
289 -224 
328 -169 
342 -176 
349 -155 
352 -208 
407 -311 
402 - 311 
800 + 56 
455 - 51 
711 +247 
704 - 70 
591 + 21 

Déficit de 
Balanza Comerical 
como X del PIS 

6.5 
9.8 

13.5 
14. 1 
13.4 
16.8 
17.8 
16.8 
16.3 
lA ~ .......... 
15. 1 
15.9 
15.4 
14.9 
16 .1 
19.2 
19.5 
20.2 
2 O . 1 
27.8 
25.4 
25.7 
23.1 
22.8 
25.7 
28.4 
20.0 
14.8 
14 .8 
18.1 

lntcrnatl0na~Flnanclal Statistics, Yearbook 1985, 
I.M.F. 



Ap~ndice 2.1: Composición del Producto Interno Bruto, por Sectores Económicos. 
/ 

SEcTOR 1950-52 1959 61 1969-71 . 1979 1980 1981 1982 1983 
---------------------_ .. _---------------- % -----------------------------------------

a) Agricultura 27.2 23.7 18.2 14.2 11.6 12.1 11.3 11.9 

b) Ma n\lf a etu ra , 
Minería, Electricidad 10.3 13.4 17.4 17.8 15.9 ' 15.2 14.9 15.1 

• 
e) Construcción 4.2 5.4 6.1 8.0 8.3 8.3 9.4 6.5 

d) Comercio y Servicios 50.5 50.4 . 50.1 54.0 52.5· . 52.2 51.9 55.7 

e) Servicios Prestados 
al Area del Canal 7.8 7.1 8.2 6.0 11.7 12.2 12.5 10.8 

Fuente: Contraloría General de la República, Dirección de Estadlsticas y Censos. Años Recíentes: Panama en Cltras, 
noviembre, 1984. 



"' 

Apéndice 2.2: Composición del Producto Int~rno Bruto del Sector 
Ag ropecua ri o. 

1960-62 

69-71 

78-80 

1982 

1983 

1984 

Fuente: 

Agricultura Ganader'a Otros 
------------------------- % --------------------------

75.3 18.9 5.8 

77 .9 17.4 . 4.7 

76.7 18.4 4.9 

65.2 28.4 6.4 

65.9 27.8 6.3 

65.2 28.3 0.5 

Contralor'a General de la República, Dirección de Estad1st;cas y 
Censos. Años Recientes: Panamá en Cifras, noviembre, 1984. 



Apéndice 2.3: PANAl4A: Comercio Exterior de Pt'oóuctos e ¡nsumos Agropecuarias, 1%9 - 1983. 
, 

Exportaci ones u_~ Importaciones Importaciones 
Productos Porcentaje Productos Porcentaje Saldo Fertil izantes. Saldo Neto 

Agropecuarios Sobre Total Agropecuarios Sobre Total Bruto Pesticidas, del Comercio 
,ArlO (a) Exportado (b) Importado (a - b) ~laq. Agrícola Agropecua rí o 

(000 US$) (%) (000 US$) (%) (000 US$) (000 US$) (000 USS) 

1969 71,037 65.2 23,170 8.7 47,867 8,264 39,603 

1970 71 ,592 65.4 28,227 8.6 43,365 12,640 30,725 

1971 73,617 63.2 40,709 11.3 32,908 15,405 17,503 

1972 78,999 64.4 38,153 9.5 40,846 16,903 23,943 

1973 82,124 59.6 45,697 10.1 36,427 19,485 16,942 

1974 87,741 41.7 56,142 7.4 31,599 35,761 (4,162) 

1975 120,439 42.0 65,890 8.1 54,549 41,904 12,645 

1976 103,060 45.5 6,2,900 7.5 40,160 32,404 7,756 

1977 108,414 44.6 71,791 9.2 36,623 26,603 10,020 

1978 122,288 50.1 73,004 8.6 49,284 27,319 21,965 

1979 128,753 44.2 95,559 9.0 I 33,194 35,532 (2,338) 

1980 170,938 48.8 120,114 9,3 50,824 41,004 ~ ,8, O 

1981 164,896 52,0 132,761 8.6 32,135 50,499 1 la ,361~ I 

1982 136,041 34.9 124,389 8.8 11 ,654 44,777 (::3,123) 

1983 165,582 54.5 124,138 9.8 41,444 32,717 8,727 

FUente: FAO 1983, Anuario FAO de Comercio, Vol. 37. 



Apéndice 2.4: PANANA: Exportaciones de Productos ¡Igro;ecuarios y Pesqueros, 1969 - 1983. 
/ 

Productos 
Apropecuaríos Frutas y Productos Productos 

AflO Totales Hortalizas Azúcar Café Carnes Lácteos Pesqueros 
--------------------------------------~------ •. -- 000 US$ ------------------------------------------------

1969 71 ,037 61,384 6,043 1,470 1,307 13 n/d 

1970 71 ,592 60,922 5,689 '1,717 2,448 8 11 ,019 

1971 73,617 63,142 6,775 1,553 1,381 142 13,254 

1972 78,999 65,662 6,47:3 2,752 3,149 6 16,786 

1973 82,124 65,713 9,46~ 2,356 1,595 216 22,285 

1974 87,741 51,916 28,636 2,755 1,806 . 257 18,803 

1975 120,439 61,479 50,883 3,101 1,569 345 22,631 

1976 103,060 63,674 26,670 4,713 3,807 743 43,748 

1977 108,414 70,568 21,956 7,605 1,471 1,909 47,944 

1978 122,288 76,134 20,331 11 ,981 490 3,008 38,785 

1979 128,753 70,591 26,982 13,928 1,564 4,035 56,904 

1980 170,938 65,763 69,702 13,024 3,125 7,832 66,040 

1981 164,896 75,321 52,650 14
1
,282 5,094 7,548 57,':16 

1982 136,041 70,652 24,51 15 15,104 9,352 3,888 6' ,0'0 

1983 165,582 81,458 42,607 18,963 4,110 3,586 72 .569 

fuente: FAO 1983, Anuario FAO de Comercio, Vol. 37. 
-_. __ .-



Apéndice 2.5: PANAl-lA: Importaciones de Productos Agropecuarios, 1959 - 1983. 
/ 

Productos 
ArlO Agropecuari os Frutas y Productos Al ímentos Acei tes 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

19BO 

]981 

1982 

1983 

Totales Cereales Hortalizas Carnes Lácteos Animales Vegetales 
----------------------------------------~------- 000 US$ -------------------------------------------------

23,170 

28,227 

40,709 

38,153 

45,597 

56,142 

65,890 

62,900 

71,791 

73,004 

95,559 

120,114 

132,761 

124,387 

124,138 

5,374 

4,863 

11 ,735 

8,177 

12,765 

15,286 

17,037 

14,738 

15,691 

14,234 

18,941 

23,800 

32,931 

26,156 

24,170 

4,785 

5,954 

6,918 

7,593 

8,407 

9,488 

8,509 

.11 ,535 

13,578 

15,466 

19,066 

21,254 

27,084 

23,566 

22,602 

3,221 

4,106 

4,128 

4,762 

6,118 

6,937 

6,633 

7,991 

7,719 

8,026 

10,170 

12,427 

14,245 

14,288 
l 

12,236 

2,764 

3,250 

3,885 

5,373 

4,511 

8,840 

8,327 

6,813 

9,012 

8,715 

9,705 

16,920 

9,786 

13 ,504 

15,247 

748 

1,192 

1,646 

1,950 

2,757 

3,653 

2,411 

3,116 

3,606 

3,951 

5,587 

6,683 

11,828 

9,819 

9,425 

532 

2,594 

4,956 

3,581 

2,360 

. 1,400 

9,191 

6,195 

10,209 

7,836 

13,741 

17,016 

11 ,932 

12,847 

13,559 

FUente: FM 1983, Anuario FAO de Comercio, Vol.M 



Apéndice 2.6: PANAMA: Participación de las 'Importaciones Respecto a las 
Calorías, Prote~nas y Grasas Demanda por su 
Población, 1960/62 - 1982. 

------------------- Importad ones -------------------
AFlOS CALOR lAS PROTEINAS GRASAS 

(%) (%) (Xl 

1960-62 20.6 22.2 20.7 

1963-65 18.8 21.2 20.1 

1966-68 21.0 24:1 22.7 

1969-71 30.3 31.4 39.5 

1972 34.8 38.8 38.2 

1973 31.2 32-:-2 28.2 

1974 28 •. 5 27.3 45.3 

1975 28.8 29.2 42.9 

1976 32.1 26.8 52.5 

1977 31.2 26.6 54.0 

1978 27.9 25.6 39.7 

1979 41.2 28.8 56.8 

1980 44.6 31.8 80.0 

1981 38.8 32.2 57.1 

1982 29.9 28.5 49.4 

Prom. 1960-71 22.7 24.7 25.8 

Prom. 1972-82 33.5 29.8 49.5 

Fuente: Dirección de Estadística y Censo. Estadísticas Panameñas: 
Situación Econ6mica, Hoja de Balance de Alimentos, Años 1979-1982, 
Sección 352 Consumo. 



Apéndice 2.7 PANAMA: Yuca y Arroz; Número de Explotaciones, Superficie Cosechada, Niveles de Producción, 
Porcentaje Comercia.l izado y Valor de la Pr'oducción Vendida, Según Principales Provincias en 
el Año Agrícola 1980/81. 

YUCA Número 
Exp 1 atad ones 

Superficie 
Cosechada 

(has) 

Cacle 10,592 1,036 
Chir'iqu1 7,461 1,730 
Herrera 5,264 901 
L. Santos 3,584 223 
Panamá 10,879 972 
Veraguas 13,149 1,143 
Sub-Total 50,929 6,005 
Otros (X) 8.4 15.7 

Producción 
Obtenida 

(tons) 

5,396 
2,069 
3,790 

982 
4,093 
5,616 

21,945 
10.0 

% Valor de la 
Comercializado Producci6n Vendida 

6.4 
25.4 
48.9 
9.6 

20.7 
11.3 

(US$) 

Z5;líI8 
61,503 

104,046 
9,105 

72,648 
34,232 

306,952 
17.4 

========~=:=~~~========================:==========~==~=====~==~==~=~=========~=~=~=~==~~~===~===2== 

ARROZ 

Coclé 10 ,586 15,432 26,287 73.9 5:205,098 
Chíriqú1 6,846 29,581 83,894 90.6 17:92Q,815 
Herrera 7,067 8,393 14,506 57.5 2:028,409 
L. Santos 6,051 7,277 9,183 38.8 950,525 
Pa namá 7,023 7,952 9,063 42.3 9&8,876 
Veril guas 17,620 17,866 21,563 37.9 2:065,038 
Sub-Total 55,193 86,507 164,495 29:158,761 
Otros (%) 9.0 6.5 3.6 1.5 

Fuente: Censo Nacional de 1980, Cuarto Censo Nacional Agropecuario', Dirección de ESfad1stica y Censo, 1984. 



Ap~ndice 2.8 PANAMA: Maíz y Sorgo; Número de Explotaciones, Superficie Cosechada, Niveles 'de Producción, 
Porcentaje Comercializado y Valor de la Producción Vendida, Según Principales Provincias en 
el Año Agrícola 1980/81. 

~lAlZ Número Superficie 

Coclé 
Chiriquf 
Herrera 
L. Santos 
Panamá 
Veraguas 
Sub-Total 
Otros (%) 

" 

Expl otaci ones Cosechada 
(has) 

10,163 ... .. 

3,928 
9,270 8,289 
9,524 5,691 
8,121 11 ,823 
9,559 6,672 

24,017 10,112 
70,654 46,515 
6.6 10.9 

Producción % varoraela 
Obtenida Comercializado Producción Vendida 

(tans) (US$) 

'--2;742 20.8 128,339 
8,394 ¡ 45.0 735,207 
5,676 30.9 381,957 

16,576 67.7 2:479,014 
5,565 41.8 451,269 
9,245, 12.5 232,072 

48,199 4:407,858 
10,.7 15;4 

:::=:::===:::-:=::::e:e:::::::=========:===:=======:e:===::::::::=======::::====::=============================s:::=::::======== 

SORGO 

Coclé 
Chiriquí 
Herrera 
L. Santos 
Panamá 
Vera guas 
Sub-Total 
Otros (%) 

20 
339 

71 
180 
42 
21 

673 
1.3 

953 
3,609 

967 
2,841 

344 
61 

8,775 
0.4 

2,542 99.9 496,737 
7,054 98.2 1:194,268 
2,206 98.8 436,075 
6,448 95.5 1:248,044 

622 99.1 131,502 
129 68.5 16,396 

19,000 3:523,022 
0.2 0.1 

Fuente: Censo Nad ona I de 1980, Cuarto Censo Naciona 1 Agropecuario, Di recci 6n de Es tadist i ca y Censo, 1984. 



Apéndice 2.9 PANAMA: Frijol y Name; Número de Explotaciones, Superficie Cosechada,.Niveles de Producción, 
Porcentaje Comercializado y Valor' de la P-roducción Vendida, Según Principales Provincias f~ 
el Ano Agrícola 1980(81. 

FRIJOL Numero Superficie ProducClon % Valor de la 
Explotaciones Cosechada Obtenida Comercializado Producción Vendida 

(has) (tons) (US$) 

Coelé 
... 

2,475 523 135.3 13.0 7,587 
Chiriquí 3,805 2,011 764.8 48.1 120,488 
Herrera 2,553 525 170.6 24.1 18,290 
L. Santos 1,653 473 255.9 56.5 75,289 
Panamá 3,282 941 341.6 30.5 39,340 
Vera guas 7,736 2,497 622.1 13~0 33,587 
Sub-Total 21,504 6,970 2,290.3 294,581 
Otros (%) 6.7 6.4 7.5 8.1 

=====================================~:==~===========~==~=========~~~========================~~=== 

NAt~E 

Coelé 2,813 104 836.6 16.9 34,378 
Chiriqul 805 59 309.5 24.7 20,455 
Herrera 2,623 1,152 3,685.0 66.2 528,482 
L. Santos 1,888 126 462.8 25.1 32,305 
Panamá 4; 153 476 1,783.4 41.2 169,862 
Veragua s 6,431 543 1,655.5 , 22.6 87,958 
Sub-Total 18,713 2,460 8,732.8 873,440 
Otros (%) 9.5 20.2 13.6 15.2 

Fuente: Censo Nacional de 1980, Cuarto Censo 11acional I,gropecuario, Dirección de Estad1stica y Censo, 1984. 



Apéndice 2.10 PANAMA: 

CAÑA DE AZUCAR 

CaHa de Azúcar; Número de Explotaciones, Superficie Cosechada, Niveles de Producción, 
Porcentaje Comercializado y Valor de la Producción Vendida, Según Principales Provincias er 
el. Año' Agrlcola 1980/81. 

I 

Número Superficie Producción % Valor de la 
Explotaciones Cosechada Obtenida Comerci a 1 izado Producción Vendid 

(has) (tons) (US$ ) 

Coclé 3,371 13,445 559,112 54.7 5:229,551 

Chiriqu1 1,528 6,284 332,612 12.4 561,578 

lIerrera 1,510 12,045 304,507 84.4 .4:372,365 

L. Santos 1,367 1,045 23.97~ 38.7 146,982 

Panamli 1,448 7,880 343,637 19.7 535,967 

Vera guas 4,941 12,550 502,158 97.1 8:295,431 

Sub-Total 14,165 53,249 2:066,000 19:141,874 

Otros (%) 5.5 0.23 9.1 0.0 

Fuente: Censo Nacional de 1980, Cuarto Censo Nacional ,~\Jropecuario, oireccÚm de Estadistica y Censo, 1984. 



Apéndice 2.11 PANAMA: Existencia de Animales por Clase, Según Pr!nCi¡ 
/ 

VACUNOS PORCINos 
PROVINCIA Explotación Cabezas Explotación 

Coclé 3,959 101,611 3,544 

Chiriqu1 6,905 372,858 9,706 

Herrera 4,352 137,145 !i,114 

L. Santos 5,658 288,963 !),229 

Panamá 3,761 169,760 3,475 

VeraguIs 6,964 275,670 8,907 

Sub-Total 31,599 1:346,007 31; ,975 

Otros (%) 5.8 5.6 ;' .0 

"AL L i mI:' 
Cabezas Explotación Cabezas 

14,390 17,786 822,943 

37,611 24,170 670,633 

26,522 10,867 361,777 

36,050 11 ,679 458,897 

47,604 22,624 2:599,934 

36,909 23,391 701,199 

199,086 110,517 5:615,383 

8.5 7.2 6.5 

Fuente: Censo Nacional de 1980, Cuarto Censo Nacional flgropecl.Úirlo, Dirección de Estadística y Censo, 1984. 



, 
Apéndice 2.12: PANAMA: Series Hist6ricas de la Evolución a los Niveles de Producci6n de Arroz, Mafz, Frijol, Café, 

Tabaco" Cafla de Azúcar, Yuca y Sorgo en e"f.. Pa1s: 1974 - 1983. 

Arroz en ~1a 1z en Frijol Caf,§ Tabaco Cal'la de Yuca . Sorgo 
Ano Cbcara Grano Grano Pilado AzOcar 

----------------~-------------------------------- ton s ------------------------------------------------~-

1974 178,372 59,362 4,055 4,504 802.9 1:722,682 38,569 6,804 

1975 184,836 65,214 4,196 4,804 1,111.3 1 :924,625 39,324 9,997 

1976 144,466 63,971 3,298 4,677 1,283.7 2:396,369 39,575 11,340 

1977 186,229 79,697 4,032 5,516 1,392.5 2:756,981 39,078 14,742 

1978 162,383 64,492 3,266 6,H6 1,510.5 2:624,076 38,275 15,354 

1979 160,546 63,318 3,715 6,101 1,397.1 2:386,934 38,384 40,797 

1980 170,648 53,946 2,477 7,271 2,145.5 ,2:062,156 34,620 35,462 

1981 195,160 56,972 3,343 7,063 1,619.3 2:590,510 32,770 23,719 

1982 176,313 61,902 1,982 8,142 1,415.2 2:093,908 34,186 15,917 

1983 199,415 68,616 3,298 8,854 1,143.1 2:134,551 34,357 26,254 

Promedio 175,837 ' 63,749 3.366 . 6,308 1,382.1 2:269.279 36,914 20,039 

Fuente: . Banco Interamericano de Desarrollo: Informe Sobre el Sector Agropecuario de Panam&, Enero 1982,y Panamá en 
Cifras, 1979-83, Noviembre, 1984. 



, 

Apéndice 2.13: PANAMA: Series Históricas de la Evolución en los Niveles de Existencias Vacunas, Porcinas y 
Avfcolas, Número de Cabezas Faenadas de Vacunos y Porcinos, y Niveles de Producción de 
Vacunos, Porcinos, Huevo y Leche en el Pa1s: 1974 - 1983. 

Exfsteridas Cabezas f1lenadas Producci6n ..................................... ~ ............................ ................. ,. ..................................................... 
A~O Vacunos Porei nos Gallinas Vacunos Porcinos Carne de Carne de 

--_._ .. -

Res en Cerdo en Huevo Leche 
Canal Canal (000 (000 

-----------000 Cabezls----------------------OOO Cabezas--------(tons) (tons) unidades) 1 ts) , 

1974 1,332.8 175.0 3,802.2 206.6 85.6 40,900 . 3,800 215:532.5 61:713.6 

1975 1,347.9 166.1 3.704.3 222.4 87.1 44,600 3,900 239:262.5 70:337.5 

1975 1,361.2 179.0 4,276.7 241.1 85.9 48,100 3,800 279: 171. 7 72:836.3 

1977 1,373.9 201. 7 4,422.0 239.8 96.1 47,700 4,300 256:407.8 83:366.2 

1978 1,395.0 204.0 4,871.6 216.3 103.7 41,400 4,600 307:739.3 90:626.2 

1979 1,436.7 . 189.9 4,913.7 196.5 105.0 37,558 4,700 295 :431.6 90:716.8 

1980 1,404.9 211.5 4,796.7 214.9 120.7 40,972 5,377 283:954.3 91:179.2 

1981 1,426.0 217 .6 6,004.4 238.7 132.5 45,428 5,903 293:864.3 89:551.7 

1982 1,456.3 205.7 4,544.6 276.6 130.0 52,108 5,792 347 :431.2 89:759.0 

1983 1,458.7 197.0 5,702.0 276.5 122.1 51,764 5,440 365:848.0 85:017.0 

Fuente: Ganeo Interamericano de Desarrollo: Informe Sobre' el Sector Agropecuario de Panamá, Enero 1982, Y Panamá en 
Cifl'as, 1979-83, Noviembre, 1984. 



Apéndice 2.14: PANAr4A: Precios Recibidos por el Productor Agropecuario entre 1971 y 1983. 
, / 

Producto 1971 1972 1973 1974 1975 1976 1977 1978' 1979 1980 1981 19,82 1983 

al Arroz en Cáscara 
la. Clase, t/lb 5.86 5.84 5.88 6.98 8.92 9.07 9.49 8.98 9.16 10.60 11.18 10.59 10.75 

Arroz Limpio, US$/ton 193.8 193.1 194.4 230.8 294.9 299.9 313.8 296.9 302.9 350.5 369.7 350.2 355.5 

b) Maíz Grano, ~/lb 4.78 4.75 5.02 6.66 8.05 8.12 8.13 7.38 7.74 9.32 9.61 10.05 10.01 
Ma1z 'Grano; US$/ton 105.4 104.7 110.7 146.8 177 .5 179.0 179.2 162.7 170.6 205.5 211.9 221.6 220.7 

Relación Arroz/~laíz 1.84 1.84 1. 76 1.57 1.66 1.68 1.75 1.82 ' 1.78 1.71 1.74 1.58 1.61 

Name, Ulb 5.10 5.36 5.95 7.74 8.69 9.42 9.89 8.75 9.08 9.60 11.60 10.95 13.08 

Papa, t/lb 6.74 7.22 7.79 8.92 9.82 10.28 12.28 8.25 9.75 9.64 9.78 9.20 7.52 

Yuca, t/lb 2.08 2.18 2.20 2.41 2.91 3.00 3.10 2.07 2.76 2.93 3.11 3.22 3.46 

Yuca, US$;ton 45.9 48.1 48.5 53.1 64.2 66.1 68.3 45.6 60.8, 64.6 68.6 70.9 76.3 

Banana Guineo, t/lb , 0.78 0.79 0.78 0.85 0.96 1.00 1.11 0.75 0.96 1.04 1.08 1.01 0.94 

Plátano, tJ1b 1.38 1.36 1.54 1.71 2.05 2.30 2.54 2.01 1.90 2.11 2.04 2.17 1.73 

Ga 11 i na, tll b 0.49 0.52 0.54 0.62 0.70 0.71 0.72 0.70 0.71 0.76 0.94 0.95 0.92 

Leche Fresca, tlbote 11 a 0.12 0.12 0.14 0.16 0.17 0.18 0.19 0.17 0.16 0.17 0.17 0.17 0.20 

Queso: t/l b 0.32 0.33 0.36 0.39 0.46 0.50 0.55 0.36 0.54 0.55 0.62 0.57 0.54 

Huevos: t/docena 0.56 0.59 0.60 0.69 0.72 0.71 0.73 0.66 0.67 0.77 0.88 0.84 0.80 

Fuente: pflNAr'lA en Cifras, Dirección de Estadlsticas y C!!nsos, 1984. 



Apéndice 3.1: Evolución de los Consumos Per C~píta de Alimentos Básicos en la Dieta de Panamá, 1960-1983. 
/ 

Carne Carne Carne 
Leche lacteos de de de 

Mo Pasteurizada Totales Huevos Res Ave Cerdo Yuca Papa Plátano Name Trigo Arroz Malz 
---------------------------------------------------- Kqs/año ----------------------------------------------------. . . 

1960 6.0 31.4 3.4 17.4 4.1 3.1 10.7 5.5 59.2 7.8 21.2 65.5 34.9 
1961 6.6 34.6 4.3 19.5 4.1 3.0 12.0 6.4 59.3 8.9 23.7 66.7 38.1 
1962 7.4 34.9 4.4 19.4 3.7 2.9 11.8 6.5 59.3 8.6 21.7 61.9 33.1 
1963 7.9 37.3 4.9 19.2 3.5 2.9 11.6 6.6 59.1 8.6 23.6 64.8 36.6 
1964 7.9 38.3 3.9 19.5 3.7 2.3 11.5 6.7 59.1 8.3 23.1 63.5 37.8 
1965 9.1 40.8 3.9 20.7 4.1 2.3 11.8 7.0 59.4 8.7 21.3 60.8 33.7 
1%6 9.3 42.8 3.8 21.0 4.2 2.6 11.9 6.4 59.2 8.8 24.2 57.8 37.9 
1967 11.4 45.4 4.0 19.9 3.8 3.1 12.3 5.0 63.4 9.2 20.2 73.5 33.5 
1968 12.6 34.6 3.9 19.7 4.0 2.3 12.6 6.0 68.5 10.0 23.8 63.2 30.8 
1969 11.8 44.4 4.9 20.5 4.7 2.4 12.6 6.6 74.2 9.3 19.7 73.6 31.3 
J970 10.8 39.1 4.1 20.4 5.0 2.7 22.0 4.0 77 .3 6.7 16.6 65.8 24.5 
1971 15.8 46.2 5.6 22.3 6.0 2.2 18.4 8.9 72.2 9.0 25.1 66.5 24.0 
1972 10.8 44.3 7.0 22.4 5.6 2.1 18.8 7.7 71. 7 9.0 25.5 51.3 17.3 
1<)73 15.6 40.8 1.6 21.4 5.4 2.4 18.3 7.2 68.5 9.0 20.6 56.6 17.2 
19/4 14.5 31.3 6.1 20.5 5.8 2.4 17.9 7.4 75.0 9.0 16.5 74.9 29.7 
1975 15.4 37.5 6.6 23.2 5.3 2.3 17.6 5.3 72.4 9.0 25.0 79.5 19.6 
19"/6 15.2 37.3 7.4 24.0 6.6 1.9 17.3 6.9 71.5 8.8 22.5 4'5.9 18.6 
1977 15.8 40.6 6.4 24.6 5.9 2.6 16.6 5.7 66.5 ' 8.5 29.5 63.7 23.4 
1978 17.3 45.1 8.0 22.2 6.6 2.3 15.9 4.5 61.3 8.1 24.4 52.9 18.0 

, 1 '179 18.9 43.1 7.4 19.7 6.8 2.3 15.6 5.6 63.0 8.0 19.8 47.5 20.2 
19!1O 20.4 44.6 7.0 21.1 10.8 4.2 13.1 7.5 92.3 9.7 19.1 50.4 23.9 
1!1Bl i9.1 37.5 9.1 23.3 11.3 4.1 12.2 8.7 77.5 . 9.4 23.2 57.0 18.5 
19B2 19.5 39.7 7.9 24.6 10.1 3.5 12.3 7.0 74.8 9.6 20.8 46.7 25.7 
19f13 17.8 35.8 8.1 25.2 11.0 3.3 12.2 6.6 57.2 8.5 18.5 58.2 22.4 

-Y¡¡~a de 
Cree i!:liento 5.12 0.43 3.98 1.06 4.86 0.56 1.09 0.36 0.90 0.22 -0.24 -1.13 -2.9 

(Xl 

Fuenfe: SHuacfón Económica: Hoja de Balance de Alirnentos, varios años, Contraloría de la Repúblíca, Panamá. 
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Panaml, 1960-1985. (Moneda: US$) ~ 

Ingresos Indice 
leche Pan Per- Precio 

Pasteurizada Huevos Carne Carne Carne Yuca Trigo Arroz Capita Consumidor 
Año (i Galón) t Doc. Res Pollo Cerdo Fresca Papa Plátano Name (18 Oz) Primera Reales Alimento 

---------------------- libra ---------------------- 1 i bra 

1960 0.29 0.36 0.450 0.525 0.60 0.05 0.100 0.30 0.071 0.20 0.150 938.3 57.2 
1961 0.29 0.36 0.450 0.540 0.60 0.05 0.099 0.30 0.087 0.20 0.150 1,011.5 57.5 
1962 0.29 0.34 0.450 0.550 0.60 0.05 0.100 0.30 0.084 0.20 0.150 1,056.1 57.8 
1963 0.29 0.31 0.450 0.547 0.60 0.05 0.096 0.30 0.096 0.20 0.158 1,107.1 58.1 
1964 0.29 0.32 0.452 0.600 0.60 0.062 0.100 0:336 0.113 0.20 0.150 1,127.3 59.5 
1965 0.29 0.34 0.483 0.600 0.60 0.05 0.100 0.313 0.104 0.20 0.150 1,190.8 59.8 
1966 0.29 0.31 0.500 0.600 0.60 0.05 0.100 0.299 0.100 0.20 0.148 1,250.8 59.9 
1967 0.29 0.32 0.525 0.600 0.607 0.05 0.100 0.296 0.104 0.20 0.140 1,316.3 60.7 
19G8 0.29 0.31 0.574 0.610 0.617 0.058 0.100 0.318 0.121 0.20 0.140 1,366.4 61.7 
1959 0.29 0.34 0.600 0.600 0.629 0.05 0.101 0.307 0.110 0.20 0.140 1,439.1 62.9 
1970 0.29 0.36 0.605 0.600 0.675 0.05 0.101 0.319 0.098 0.252 0.140 1,496.2 64.8 
1971 0.29 0.384 0.606 0.612 0.756 0.05 0.10 0.336 0.110 0.252 0.140 1,571.9 66.4 
1972 0.29 0.366 0.634 0.600 0.836 0.05 0.109 0.35 0.115 0.234 0.140 1,626.9 69.4 
1973 0.29 0.384 0.753 0.640 0.89 0.05 0.115 0.365 0.163 0.306 0.150 1,677.8 76.2 
1974 0.35 0.432 0.869 0.687 1.069 0.05 0.145 0.382 0.196 0.441 0.195 1,668.6 93.6 
1975 0.35 0.39 0.888 0.718 1.175 0.068 0.160 0.475 0.157 0.486 0.215 1,619.2 100.0 
1976 0.357 0.416 1.000 0.712 1.209 0.08 0.169 0.164 0.36 0.208 1,576.5 101.4 
1977 0.37 0.427 1.000 0.712 1.224 0.08 0.186 0.60 0.175 0.329 0.230 1,601. 8 104.4 
1978 0.37 0.461 1.154 0.724 1.266 0.08 0.189 0.60 0.177 0.34 0.227 1,668.8 110.9 
1979 0.37 0.464 1. 471 0.727 1.327 0.08 0.186 0.60 0.184 0.34 0.220 1,747.1 122.2 
1980 0.425 0.51 1.550 0.810 1.42 0.095 0.234 0.62 0.267 0.398 0.253 1,784.7 137.6 
l~Rl 0.45 0.56 1.550 0.920 1.51 0.11 0.250 0.62 0.380 0.43 0.320 1,811.6 150.2 
19f12 0.46 0.63 1.550 0.950 1.62 0.11 0.240 0.744 0.350 0.44 0.320 1,917.2 159.1 
1983 0.52 0.63 1.550 0.960 1.83 0.14 0.270 0.744 0.350 0.44 0.320 1,878.8 162.8 
1984 0.53 0.63 1.550 0.960 1.89 0.14 0.390 0.868 0.270 0.44 ' 0.320 1,834.9 165.2 
1985 0.53 0.63 1.550 0.960 1.95 0.12 0.350 1.24 0.337 0.44 0.320 1,851.7 165.7 

Tascl de 
Cre .. lI,li en to 2.41 2.24 4.95 2.41 4.71 3.50 4.90 5.68 6.15 3.15 3.03 2.82 4.25 

( .. ) 
.' 

Furiñte:-l\IINAI~A en Cifras. varíos años, Contraloría GeneraTooTa República-;l'anama 



Apéndice 3.4: FunCiones de Demanda en el Consumo de leche Past(wrizada en Panamii, para la Totalidad de su Poblaci6n, 
1960-1983. .1 

Precio Real Precio Real Ingreso Real 
R2 Forma 

Concepto Constante leche Yuca Per Capita Funcional 

Parámetros 15.136 -30.315 0.007092 0.925 Lineal 
Error Standard 1.286 9.196 0.002505 
Va 1 or t 11. 77 3.30 2.83 
Elasticidad - 0.941 * 0.796 * 

Parámetros -7.334 - 0.514 1.289 0.931 Doble 
En'or Standard 0.102 0.233 0.223 . Logaritmica 
Va lor t 71.90 2.21 5.78 
Elasticidad - 0.514 * 1. 289 * 

Parámetros 13 .027 -30.689 20.576 0.007533 0.926 li nea' 
Error Standa rd 1.307 9.365 3!¡.082 0.002654 
Va 101' t 9.97 3.28 0.587 2.84 
Elasticidad - 0.953 * 0.122 0.845 * 

Par~metros -7.375 - 0.525 0.120 1.336 0.932 Doble 
Error Standard 0.104 0.238 lUlO 0.241 logaritmic< 
Villol' t 70.91 2.21 0.575 5.54 
Elasticidad - 0.525 * O.l20 1.336 * 
" : Si griificativo al 95%· 



\péndice 3.5: Funciones de Demanda en el Consumo de Huevos en Panamá, p~ra la Totalidad de su Población, 1960-1983. 
/ 

P-rec i oRea 1 Pre(;;o Rea¡- Ingreso Real 
R2 Forma 

:once[lto Constante Huevo Yuca Per Capita Funcional 

Par~metros 0.160 - 2.775 0.004756 0.776 L i ne-al 
Error Standard 0.866 3.801 0.001054 
Valor t 0.185 0.73 4.51 
Elasticidad - 0.238 1.210 * 

Parámetros -6.332 - 0.372 1.069 0.766 Doble 
Error Standard 0.156 0.330 0.257 L oga rí tmi ca 
Va lar t 40.59 1.127 4.16 
El aS ticidad - 0.372 1.069 * 

Pa r:nnetros 1.162 - 2.985 - 7.088 0.004525 0.777 Linea 1 
Error Standard 0.886 3.952 24.125 0.001335 
Valor t 1.31 0.76 0.29 3.39 
Elasticidad - 0.256 - 0.095 1.151 * 

Parámetros -6.057 - 0.397 - 0.226 0.950 0.771 Doble 
Er:ror Standard 0.158 0.335 0.320 0.315 LogarHmica 
Valor t 38.34 1.19 0.71 3.02 * 
Elasticidad - 0.397 - 0.226 0.950 

*-:--Signíficativo al 95% 



Ap~ndice 3.6: Funciones de Demanda en el Consumo de Carne de Res en Panama, para la Totalidad de su Poblaci5n, 1960-1983. 
/ 

P rec i ó REúil ngreso Rea 1 
R2 Forma 

Concepto Constante Carne de Res Per Cap; ta Funcional 

Parámetros 18.486 - 11.500 0.009068 0.707 Lineal 
Error Standard 1.146 3.646 0.001447 
Va 1 or t 16.13 3.15 6.27 
Elasticidad - 0.497 * 0.630 * 

Parámetros - 1.346 - 0.502 0.598 0.704 Doble 
Error Standard 0.054 0.171 0.101 LogarHmica 
Va 1 or t 24.93 2.94 5.92 
Elasticidad - 0.502 * 0.598 * 

Parámetros 12.397 - 10.569 lS.627 0.0100 0.741 Lineal 
Error Standard 1.104 3.559 t:9.971 0.002 
Valol' t 11.23 2.97 1.62 6.62 
Elasticidad - 0.457 * 0.178 0.697 * 

Parámetros - 1.344 - 0.460 0.191 0.666 0.748 Dobie 
Error Standard 0.051 0.163 0.103 0.102 LogarHmica 
Va 1 or t 26.35 2.81 1.85 6.53 
Elasticidad - 0.460 * 0.191 * 0.666 * 

* : Significativo al 95% 



, 

Apéndice 3.7: 

Concepto 

Parámetros 
Error Standard 
Valor t 
Elasticidad 

Parámetros 
Erro)" Standard 
Valort 
Elasticidad 

Par'ámetros 
Errot" Standard 
Valo!" t 
Eldsticidad 

Parámetros 
E rrot" S tanda rd 
Valor' t 
Elasticidad 

Funciones de Demanda en el Consumo de Carne de Pollo en Panpm~. pará la Totalidad de su Poblaci5n, 
1960-1983. / 

Precio Real 
Constante Carne de Pollo 

9.005 - 8.880 
1.246 2.911 
7.23 3.05 

- 1.233 * 

- 2.752 - 1.155 
0.148 0.244 

18.59 4.73 
- 1.155 * 

1. 416 - 9.404 
1.128 2.646 
1.26 3.55 

- 1.306 * 

- 2.955 - 1.184 
0.143 0.237 

20.66 5.00 
- 1.184 * 

Precio Real Ingreso Rea1 2 Forma 
Yuca Per Capita R Funcional 

71.768 
3').322 

2.37 
0.945 * 

0.447 
0.288 
1.55 
0.447 

0.002844 0.763 Lí nea 1 
0.001624 
1. 75 
0.711 * 

0.579 
0.242 
2.39 
0.579 * 

0.004470 
0.001623 
2.75 
1.118 * 

0.762 
0.263 
2.90 
0.762 * 

0.851 

0.815 

0.867 

Doble 
LogarHmica 

Li nea 1 

Doble 
logarHmica 

;¡;"-:-S"lgn j h cat i vo a 1 95% 



Apéndice 3.8: Funciones de Demanda en el Consumo de Carne de C!!rdo en Panamá, para la Totalidad de su Población, 
1960-1983. 

PrecíO Real Precio Rea 1 Ingreso Real 
R2 Forma 

Concepto Constante Carne de Cerdo Yuca Per Capita Funcional 

Parámetros 7.101 - 5.425 0.000981 0.386 Li nea 1 
Error Standard 0.490 1.562 0.000397 
Valor t 14.49 3.47 2.47 
Elasticidad - 2.148 * 0.535 * 

Parámetros - 1.445 - 1.950 0.352 0.330 Doble 
Error Standard 0.175 0.611 0.198 Logarítmica 
Valor t 8.26 3.19 1.78 
Elasticidad - 1. 950 * 0.352 * 

Parámetros 7.726 - 5.579 - 4.147 0.00089 0.388 Lineal 
Error Standa rd 0.501 1.681 llf.1l3 0.00051 
Valor t 15.42 3.32 0.29 1. 75 
Elósticidad - 2.209 * - (J .119 0.485 * 

Parámetros - 1.397 - 2.038 - 0.167 I 0.288 0.336 Doble 
Error Standard 0.178 0.654 0.377 0.249 Logarítmica 
Va 1 or t 7.85 3.12 0.44 1.16 
El as ti el dad - 2.038 * - 0.167 0.288 * 
*-:-'S'igtlificativo al 95% 



Apéndice 3.9: Funciones de Demanda en el Consumo de Yuca en Panamá, paro la Totalidad de su Población, 1950-1983. 

PrecíoRiúil Precio ReaT Precio ,Real Ingreso Real 
R2 Forma 

Concepto Constante Yuca flame Papa Per Capita Funci ona 1 

Pa¡'ámetros 25.431 -156.21 0.000838 0.344 Li nea 1 
Error Standard 2.678 71. 74 0.002704 
Valol' t 2.18 0.31 
Eiusticidad - 0.843 * 0.086 

Da r'(íllletros - 0.623 - 0.701 0.203 0.391 Doble 
Error Standard 0.171 0,349 0,235 Logarítmica 
ValOl' t 3.64 2,04 0.86 
llasticidad - 0.701 * 0.203 

P a (ár,¡¡! t ro s 44.139 - 71.J90 - 54.084 - 129.901 0.004532 0.550 li nea 1 
ErrOl' Stanclard 2.332 68.873 21. 785 72.498 0.003019 
Valor t 18.93 1.037 2.48 1. 79 1.50 
Elasticidad - 0.385 - 0.662 ., 1.473 ., 0.464 

Par(ímetros - 5.495 - 0.335 - 0.680 1.195 0.540 0.596 Doble 
E.rror Standard 0.146 0.320 0.245 0;750 0.253 Logarítmi ca 
Valor t 37.64 1.05 2.78 1.59 2.13 
Elasticidad - 0.335 - 0.680 * 1.195 0.540 * 

* : Significativo al 95% 



Apéndice 4.1 
PANAMA 

Presupuesto Parcial: evaluaci6~ privada 

Ma'z: 1 ha 
precios: US$, julio, '86 

Estos resultados provienen de promedios ponderados de presupuestos 
parciales de las provincias de Los Santos. Chiriquí y Herrera, las 
cuales en conjunto explicaban en 1980 un 69% del valor total comerciali
zado. del producto. 

Ingresos Brutos 

3,129 kgs/ha a $230.00 = US$719.68/ha 

Gastos 

Al Insumas 

(a) Urea: 189.42 Kgs a $313.45/ton = US$ 59.37 
(b) 15-30-8: 222.00 kg a $330.69/ton = US$ 73.41 
(e) Semilla: 17.65 kgs a $ 2.00/kg " US$ 35.30 
(d) Gesaprim: 2.5 kgs a $ 7.50/kg = US$ 18.75 
(e) Prowl: 2.5 lt a $ 10.0/lt " US$ 25.00 
(f) Sacos: 70 sacos a $ 0.25/saco" US$ 17.50 
(9) Hilo: 0.27 cono a $ 6.12/cono " US$ 1.65 
(h) Seguro Agrícola: " US$ 22.54 

Sub-Total US$253.52 
:::=J;;:;~::;;;:::=== 

Bl Magu;na~;a 

(a) Tractor: 90-110 HP, 3 horas a $22Jh = US$ 65.00 
(b) Tractor: 70-90 !iP, 2 horas a $18/h " USS 36.00 
(e) Tractor: 60-70 HP. 2.5 horas a S17/h " US$ 42.50 



, 

(d) Desgranadora, 1 hora 

(el Fumigadora, B horas 
a $24.5/h = US$ 24.50 
a $0.35/h = US$ 2:80 

Sub-Total 

(al Insumos 440 kgs a S14.06/ton~= US$ 6.19 

(b) Producto: 3,129 kgs a $22.00jton " US$68.84 
Sub-Total: U$$75.03 

======== 

Dl Mano de Obra 

(al 96.6 horas a O.75/hora = U5$75.45 
(bl 8 horas a' O.B8/hora, = US$ 7.04 
(e) 5 horas a 1.00/hora " US$ 5.00 

Sub-Total US$84.49 
======== 

El Renta de Tierra U5$70.00 

F) Intereses Bancari os: 9% sobre 75;~ costo tata 1 
durente 6 meses 

G) lmpl'evistos: 5% sobre costo total 

Resumen de Costos.Totales 

(a) Insumos: 
(b) 11aquinaria: 

(el Transporte: 

---------- O ----------

US$253.52 
U5$171.80 
US$ 75.03 

(35.7%) 
(24.2%) 
(lO. 6%) 

US$171.80 

US$22.10 

U5$33.85 



· (d) llano de Obra: US$ 84.49 

(e) Renta de Tierra: US$ 70.00 
(f) Intereses Bancarios: U5$ 22.10 

(9) Imprevistos: U5$ 33.85 
T o t a 1: U5$710.79 

Beneficio Neto Privado 

Ingreso Brutos: U5$719.68 
Costos Totales: US$71O.79 
Beneficio Neto: 

Relación Insumo/Producto 

710.79 " 0.988 
719.68 

US$ 

Remuneración a la Admi~istración: 

8.89 " 1.25% 
710.79 

8.89 

Rendimiento Mlnimo para Cubrir Costos Totales: 

$710.79 ~ 3,090 kgs/ha 
$230.00 

(11.9%) 

( 9.8%) 
( 3.1%) 
( 4.8%) 



Apéndice 4.2 
PANA~lA 

Presupuesto Parcial: evaluación privada 

Sorgo Granífero: 1 ha 
precios, US$, julio, '86 

Estos resultados· provienen de promedios ponderados de presupuestos 
parciales de las provincias de Los Santos, Chiriqí y Herrera, las cuales 
en conjunto explicaban en 1980 un 82% del valor total comercializado del 

producto. 

Ingresos Brutos 

3,363 kgs/ha a $206.35/ton '" US$693.96/ha 

Gastos 

A) 1 nsumos 

(a) Urea: 136.94 Kgs a $317.00 Iton = US$ 43.41 

(b) 15-30-08: 169.46 kg a $330.69 Iton " US$ 56.04 

(e) Semi 11a: 13.6 kgs a $ 1.782/kg '" US$ 24.20 

(d) Gesaprim: 2.5 kgs a $ 6.00 Ikg '" US$ 15.00 

(e) Nubacrom: 2.0 1t a $ 10.7 11t = US$ 81.40 

(f) Bolsas: 75 a $ 0.26 le/u '" US$ 19.50 

(g) Hilo: 0.3 cono a $ 5.8 Icono ~ US$ 1.74 

(h) Seguro Agrlcola: '" US$ 28.24 

Sub-Tota 1 US$209.53 
::::==:::.:::::::=:= 

B) Maguinar:ia 

(a) Tractor: 70-80 HP, 3 horas a $18/h '" US$ 54.00 

(b) Tractor: 70-80 HP, 1 hora a $20/h '" US$ 20.00 

(e) TI"acto!": 70-80 HP, 2 horas a $22/h '" USS 44.00 



(d) Tractor: 
(e) Avión 
(f) Cosechadora, 
(g) Fumigadora, 

el Transporte 

(a) de insumos: 
(b) de producto: 

Dl Mano de Obra 

/' 

60-70 HP, 1 hora 

1 hora 
16 horas 

a $16.5/h = US$ 16.50 

= US$ 18.43 
a $60/h : US$ 60.00 
a $0.35/h = U5$ 5.60 

Sub-Total U5$218.53 

320 kgs a $15.43/ton = US$ 4.94 
3,363 kgs a $22.00/ton = U5$74.00 

Sub-Total: U5$78.94 

38 horas/ha a $0.625/hora = US$23.78 

E) Renta de Tierra US$70.00 

F} Intereses Bancarios: 9% sobre 75% costo total 
durente 6 meses .. ~ ... 4. ..... US$20.28 

G} Imprevistos: 5% sobre costo total 

Resumen de Costos Totales 

(a) Insumos: US$209.53 
(b) Maquinaria: U5$218.53 
(e) Transporte: US$ 78.94 
(d) Mano de Obra: US$ 23.78 
(e) Renta d~ Tierra: U5$ 70.00 
(f) Intereses: US$ 20.28 
(g) Imprevi stas:. US$ 31.05 

T o tal: US$652.11 

(32.1%) 
(33.5%) 
(I2.l:;) 

( 3.6%) 
(l0.7%) 
( 3.1%) 
( 4.8%) 

U5$31.05 



Beneficio Neto Privado 

Ingreso Brutos: 
Costos Totales: 
Beneficio Neto: 

Relación Insumo/Producto 

652 .1D. = 0.940 
693.96 

US$693.96 

US$652.10 

US$ 41.86 

Remuneración a la Administración: 

Ben ef i e ic;:o_N,,-,e:..,:t:.;::D. = 41.86 . ;:; 6.4% 
. Costos Totales 652.10 

Rendimiento Mínimo para Cubrir Costos Totales: 

65_~0 = 3,160 kgs/ha 
206.00 



Apéndice 4.3 
PAN AMA 

Presupuesto Parcial: evaluación privada 

Yuca: 1 ha 
precios: US$, julio, '86 

Ubicación: Provincia de Herrera 

Ingresos Brutos 

15 ton a $45.70 = US$685.5D/ha 

Gastos 

A) Insumos 

(a) 12-24-12: 45.36 a $330.69 Iton = US$ 43.41 
(b) Ma1athión: 0.4 lt a $ 3.50 Ilt = US$ 1.40 
(e) Tithane: 1.0 kg a $ 4.7 Ilt = US$ 4.70 
(d) Mi rex: 1.36 kg a $ 5.51 /kg '" US$ 7.50 
(e) Gramoxone: 2 lt a $ 5.00 11t = US$ 10.00 
(f) Diurón 2.5 kg a $ 10.00 Ikg = US$ 25.00 
(9) Bolsas: 75 a $ 0.20 Iclu = US$ 15.00 

Sub-Total US$ 78.60 
::.==:.::;:;:;==== 

B) ]4aguinaria 

(a) Tractor: 60-70 HP, 6 'horas a $17.0/h = US$102.00 
(b) Fumigadora, 16 horas a $0.35/h = US$ 5.60 

Sub-Total US$107.60 
=====:=== 



· C} Transporte 

(a) de insumos: 
(b) de producto: 

90 kgs a $11.02/ton = U5$ 0.99 
15.0 ton a $ 2.15/ton = U$$32.25 

Sub-Total: 

al Mano de Obra 

50 jornales a $5/jornal = 

E} Renta de Tierra 

F} Intereses Bancarios: 9% sobre 66% costo 
total durente 1 año 

G) Imprevistos: 5% sobre costo total 

Resumen de Costos Totales 

(al Insumos: 
(h) I~aquinaria: 

(e) Transporte: 
(d) Mano de Obra: 
(e) Renta de Tierra: 
(f) Intereses: 
(9) Imprevistos: 

T o tal: 

Beneficio Neto Privado 

Ingreso .Brutos: 
Costos Totales: 
Beneficio Neto: 

US$ 78.60 
U5$107.60 
U5$ 33.24 
U5$250.00 
US$ 70.00 
US$ 32.04 
US$ 28.57 
US$600.05 

US$685.50 
U5$600.05 
US$ 85.45 

( 13.1% ) 
( 17.9%) 
( 5.5%) 
( 41.7%) 
( 11.7%) 
( 5.3%) 
( 4.8%) 
( 100.0%) 

US$33.24 
;:======= 

US$250.00 

U5$70.00 

US$32.04 

U5$28.57 



Relación Insumo/Producto 

600.05 = 0.875 
685.50 

Remuneración a la Administración: 

Beneficio Neto = 

Costos Totales 
85.45 '" 14.2% 

600.05 

Rendimiento 11~nimo para Cubrir Costos Totales: 

600.05 = 13,130 kgs/ha 
45.7 



Apéndice 4.4: Estimación de Costos Privados· para el Secamiento Natural 
de Yuca en Patios de Concreto de 500 m2• en Herrera. 
Panamá (julio, 1986). 

Supuestos Iniciales: 
Dichos patios de 500 m2 tendrán la capacidad de procesar 287.4 
tons de yuca fresca durante 16 semanas. Ello implica que podrá 
secar tres tandas semanales ti razón de 12 kgs/m2 de carga. El 
factor de convers ión de yuca fresca a seca se estab 1 eci ó en 
2.51/1.00. Consecuentemente la producci6n de yuca seca en este 
patio será de 114.50 tons. 

Componentes de Costos 

Al Costos Fijos 

(al 

(b) 

Patio con Bodega 
Cos.to Inicial 
Valor Residual 

........................... " ............... '" .. .. 

.................................... '" .......... 
US$5,/50 

10% 
Vida Util .•••..•.••.••.•.•.••.•.•....• 15 anos 
Depreciación Anual •.•••.....•••.•.••.• US$ 345 
Depreciación/ton yuca 
seca producida 

Máquina Picadora 
Costo Inicial 
Valor Residual 

.. ,. ................................... ~ .... .. 

....... lO ................ lO ... lO ........ " .... .. 

................................... lO ......... 

US$3.01/ton 

US$l,OOO 
10% 

Vida Util ............................. 8 años 
Depreciación Anual .••.•.•.••••••••••.• US$112.50 
Depreciación/ton yuca seca ••.•••••.••• US$O.98/ton 

(e) Motor Picadora (5 HP) 
Costo Inicial ........................ US$400.00 

. Valor Residual ........................ 5% 
Vida Util .~ ••••••••.••••.••.••••.••••. 3 a~os 

Depreciacilín Anual •.•••.••••••••....•• USS126.67 
Depreciación/ton seca .................................. US$1.ll/ton 



_ (d) Báscula (500 kgs) 
Costo Inicial 
Valor Residual ................................................. 

US$81O 
10% 

Vida Util .~ ••.•••••.•.. ~ •.•••••••••••• 8 anos 
Depreciación Anual •••.•••••...••••••••• US$91.13 
Depreciación/ton seca producida ••••••• US$0.80/ton 

(e) Materiales y Equipos 
250 m2 'plástico ••••••••••••••.••••..•. US$356.00 
(2) Carretillas •••.•••••••••••••••.••• US$ 90.00 
(4) Rastrillos + 

(2) Recogedores + 

(2) Palas Metálicas ••••••••••••••••••• US$140.00 
200 Sacos nylon -.............................................. US$lOO.OO 

T o tal: US$686.00 

Valor Residual ..... " ........................ 0.0% 
Vida Util ~.~ ..... a •• ' •••••••••••••••••• 2 aftos 
Deprec i ac í ón Anual •••• o., • • • • • .. • .. .. •• US$343 o 00 
Depreciación/ton seca producida ••••••• US$3.00/ton 

• 
(f) Costo Anual de Oportunidad 

Sobre las inversiones iniciales 
totales de US$8,646, a un 10% 
interés anual 

Resumen de Costos Fijos 

(a) Depreciación de patio y bodega 
(h) Depreciación de picadora 
(e) Depreciación de motor de picadora . 
(d) Depreciación de báscula 
(e) Depreciación de materiales y equipos 
(f) Costos de Oportunidad de Inversiones 

---------- O ----------

US$7.55/ton 

US/ton % 
Seca Costo 

Total 
3.01 1.8 
O~98 0.6 
1.11 0.7 
0.80 0.5 
3.00 1.8 
7.55 4.4 



Bl Costos Variables 
(a) Materia Prima (US$45.70/ton fresca) 

Transformada a yuca seca por el 
factor 2.51 .... ~ ............ ~ .. * ............... " ..... US$114.71 

(b) Reparaci6n y Mantenimiento de Picadora 
y su motor (16% del costo inicial), 
llevado a ton seca .•.••••••••.•••••••.••••••••. US$ 1. 96 

(c) Combustibles y Lubricantes 
1. O H/ton fresca a US$O. 61/lt 

. más aceite (10% del combustible), 
llevado a ton seca .•.•••.••.••.•••••••••••••••• US$ 1.68 

(d) Mano de Obra 
8 horas hombre/ton fresca a razón 
de US$0.625/hora •.•.•.••••••••••.•••••••.••.••• US$ 12.55 

(e) Intereses Bancarios 
al 9% sobre un 80% costos variables 
(US$104.72) durante un mes .•••.••.•.••.••.••.•• US$ 0.79 

Resumen de Costos Variables 

US$/ton Seca 

(a) Materia Prima .•...•..•.••....•.•. US$114.71 
(b) Rep. y Nant. Picadora y Motor .... US$ 1.96 
(e) Combustibles y Lubricantes .•..••• US$ 1.68 
(d) Mano de Obra .•••••.•••••••....••• US$ 12.55 
(e) Intereses Bancarios •••••••.••..•• US$ 0.79 

Sub-Total 
(f) Transporte del producto 

seco del patio al centro 
de consumo en Panamá .......................... 

Tota 1 : 

US$131.69 

US$ 22.00 
US$153.69 

% Costo 
Total 
67.4 

1.2 

1.0 
7.4 
0.5 

12.9 



Costos Totales US$/ton 5ec~ X 

Costos Fijos •• ~ •••• * ...... ~ ......... US$ 16.45 9.7 
Costos Variables ...... ,. ...... " ..... U5$153.69 90.3 

Tota 1 ; U5$170.14 100.0 



Apéndice 4.5 
PANArolA 

Presupuesto Parcial: evaluación social 

Mafz: 1 ha 
precios: US$, julio, '86 

Ingresos Brutos 

3,129 kgs/ha a $115.92 " US$362.71/ha 

Gastos 

A) Insumos 

(a) Urea: 189.42 Kg$ a $125.7 ¡ton " US$ 23.81 
(b) 15-30-8: 222.00 kg a $170.2 Iton " US$ 37.78 
(e) Semill a: 17.65 kgs a $1.504 Ikg " US$ 26.55 
(d) Gesaprim: 2.5 kgs a $ 5.07/kg " US$ 12.68 
(el Prowl: 2.5 lt a $ 6.76 Ilt " US$ 16.90 
(f) Sacos: 70 sacos a $ 0.25/saco" US$ 17.50 
(g) Hilo: 0.27 cono a $ 6.12/cono " US$ 1.65 

(h) Seguro Agrícola: " US$ 22.54 
Sub-Total US$159.41 

========= 
B) Maquinaria 

(al Tractor: 90-110 HP, 3 horas a $11.98 "US$ 35.94 
(b) Tractor: 70-90 HP, 2 horas a $ 9.80 US$ 19.60 
(e) Tractor: 60-70 HP, 2.5 horas a $ 9.26 "US$ 23.15 
(d) Desgranadora. 1 hora a $24. 5/h " US$ 24.50 
(e) Fumigadora, 8 horas a $0.35/h "USS 2.80 

Sub-Total US$105.99 



el Transporte 

Ca) Insumos 440 kgs a $ 8 .. 86/ton '" US$ 3.90 
(b) Producto: 3,129 kgs a $13.86/ton '" US$43.37· 

Sub-Total: US$47.27 
::::===== 

O}' Mano de Obra 

110 horas a $0.54 = 

E) Renta de Tierra 

F) Intereses Bancarios: 7% sobre 75%_eosto total 
durante 6 meses .. lO ........... " 

G) Imprevistos: 5% sobre costo total 

Resumen de Costos Sociales Totales 

(a) Insumos: US$159.41 
(b) Maquinaria: US$105.99 
(e) Transporte: US$ 47.27 
(d) Mano de Obra: US$ 59.40 
(e) Renta de Tierra: US$ 0.00 
(f) Intereses Bancarios: US$ 9.77 
(g) Imprevistos: 

Total: 

Beneficio Neto SOvial 

Ingreso Brutos: 
Costos Totales: 
Beneficio Neto: 

US$ 29.09 
US$400.93 

US$362.71 
US$400.93 

-US$ 38.22 

.............. 

Costo Total 

(39.8%) 
(26.4%) 
(11.8%) 

(14.8%) 
( 0.0%) 
( 2.4%) 
( 4.8%) 

US$ 59.40 

US$ 0.00 

US$ 9.77 

US$ 19.09 

US$400.93 



Rendimiento Mínimo para Cubrir Costos Totales: 

$400.93 = 3,459 kgs/ha 
$115.92 

Precio M1nimo para Remuneración a la Administración al 10% sobre Costos 

Totales y Rendimientos Presentes 

..:-40,,-,0,-,-. =9 3=---,-~1::...;' 1",-0 " US $140. 95/ ton 
3,129 



Apéndice 4.6 
PANAMA 

Presupuesto Parcial: evaluación ·Social 

Sorgo Granífero: 1 ha 
precios, US$, julio, '86 

Ingresos Brutos 

3,363 kgs/ha a $107.07/ton : US$360.08 

Gastos 

A) Insumos 

(a) Urea: 136.94 Kgs a $125.7 /ton : US$ 17.21 
(o) 15-30-08 : '69 4';; ~n .a. ......... ~ a $170.2 /ton " US$ 28.84 
(e) Semilla: 13.6 kgs a $. 1. 353/kg : US$ 18.40 
(d) Gesaprim: 2.5 kgs a $ 5.07 /kg : US$ 12.68 
(e) Nubacrom: 2.0 1t a $ 9.04 /lt : US$ 18.08 
(f) Bolsas: 75 a $ 0.26/c/u " U5$19.50 
(g) Hil o: 0.3 cono a $ 5.8 Icono " US$ 1. 74 
eh) Seguro Agrícola: = US$ 28.24 

B) Maouinaria , 

(a) Tractor: 
(b) Tractor: 
(e) Tractor: 
(d) Tr1l{;tor: 
(e) Avión 
(f) Cosechadora. 
(g) Fumigadora, 

70-80 HP, 3 horas 
70-80 HP, 1 hora 
70-80 HP, 2 horas 
60-70 HP, 1 hora 

16 horas 

Sub-Total 

a $ 9.80 
a $10.89 
a $11.98 
a $ 8.89 

U5$144.69 
==.=::::::::;:.::::== 

" US$ 29.40 
= US$ 10.89 
" US$ 23.96 
"US$ 8.98 
.. US$ 10.04 
" US$ 42.81 

a SO.35/h "US$ 5.60 
Sub-Total U5$131.68 

========= 



e) Transporte 

(i!) de i nsumos: 320 kgs i! $ 9. 72ft 
(b) de producto: 3,363 kgs a $13.86ft 

D) Mano de Obra 

38 horas/ha a $0.438/hora '" 

E) Renta de Tierra 

F) Intereses Bancarios: 7% sobre 75% costo total 

= US$ 3.11 
'" U5$46.61 

U5$49.72 
=:;::===== 

US$ 16.64 

US$ 0.00 

durante 6 meses .......... lO ..... US$ 9.00 

G) Imprevistos: 5% sobre costo total ..•.•.•..... 
Costo Total 

Resumen de Costos Totales 

(a) Insumos: US$144.69 (39.2%) 
(b) Maquinaria: US$131.68 (35.7%) 
{e} Transporte: US$ 49.72 (13.5%) 
(d) Mano de Obra: US$ 16.64 ( 4.5%) 
(e) Renta de Tierra: US$ 0.00 ( 0.0%) 
(f) Intereses: US$ 9.00 ( 2.4%) 
(9) Imprevistos: US$ 17.59 ( 4.8%) 

T o tal: US$369.32 

Beneficio Neto Social 

Ingreso Brutos: U5$360.08 
. Costos Totales: US$369.32 
Benefi ci o Neto: -US$ 9.24 

U5$ 17.59 
U$$369.32 



Apéndice 4.7 
PANAMA 

Presupuesto Parcial: evaluación .social 

Yuca: 1 ha 
precios: US$, julio, '86 

Ingresos Brutos 

15 ton a $22.33 ~ US$334.95 

Gastos 

A) Insumos 

(a) 12-24-12: 
(b) Malathión: 
(e) Tithane: 
(d) ~lirex: 

(e) Gramoxone: 
(f) Di urón 
(g) Bolsas: 

B) Maquinaria 

(a) Tractor: 
(b) Fumi gadora • 

el Transpor.te 

(a) de insumos: 
(b) de producto: 

45.36 kgs a $170.20/t 
0.4 1t a $ 2.96 
1.0 kg a $ 3.9, 
1. 36 kg a $ 4.66 
2 1t a $ 4.23 
2.5 kg a $ 8.45 
75 a $ 0.20 c/u 

Sub-Total 

60-70 HP, 6 horas a $9.26fh 
16 horas a $O.35fh 

Sub-Total 

~ US$ 7.72 
= US$ 1.18 
'" U5$ 3.9/ 
= US$ 6.34 
'" US$ 8.46 
= US$21.13 
= US$15.00 

U5$63.80 
==::::==== 

= US$55.56 
'" US$ 5.60 
US$61.16 
==::::::::=== 

90 kgs a $6.94/ton = US$ 0.62 

15 ton a $1.35/ton '" US$20.25 
Sub-Tota 1 : US$20.87 



Rendimiento Mínimo para Cubrir Costos Totales: 

$369.71 = 3,449 kgs/ha 
$107.07 

Precio Mínimo para Remunerar a la Administración al 10% sobre Costos 
Totales y Rendimientos Presentes: 

~36~9:..! • .:....7.::...1 _!..-....!.'L:.=1.:::.0 = U S$12 O • 80/ t on 
3,363 



Apéndice 5.1: Coeficientes Técnicos y Económicos de la Totalidad de los Ingredientes Considerados en la Elabora-
ción de Raciones Balanceadas. j 

• Gluten 
'Concepto Majz Yuca Sorgo Acem', te Pescado Soya Maíz Caliza Dical Li s i na Metionina 

Precio Unitario {US$/tonl 251.32 176.37 229.28 154.32 396.83 310.85 33i.30 55.12 388.01 2,771.18 2,594.81 

Energía Metabolizab1e (Mcal/kgl 3.37 3.20 3.2.0 1.96 2.74 2.43 3.86 4.41 4.41 

Protelna (%l 8.5.0 1..00 9.00 15.00 54.00 48.00 64.00 72.0 62.0 
Grasa (%) 4.50 0.30 3.50 3.60 6.5.0 0.50 2.00 

Calcio (Xl 0.02 0.15 0.03 0.15 7.50 0.20 0.02 37.0 30.0 
Fósforo Total (%l 0.29 0.08 0.28 0.91 3.00 0.65 0.70 18.0 
Fósforo Digestible (%) 0.09 0.02 0.08 0.27 3.00 0.19 0.2.0 18.0 
Metionina (Xl .0.18 0.05 0.11 0.12 1.40 0.75 1.90 98.0 
Metionina + Cistina (Xl 0.32 0.20 0.29 0.31 2.20 1.49 3.00 98.0 
lisina (%l 0.20 0.05 0.27 0.60 4.20 3.20 1..0.0 78.0 1.0 
Arginina (X) . .0.52 0.40 0.40 1.00 2.4.0 3.80 1.9.0' 

Treonina (%) 0.34 0.23 0.27 0.50 2.15 2.00 2.00 
Valina (X) 0.42 0.33 0.53 0.80 3.06 2.70 2.70 
leucina (%) 1.00 .0.37 1.40 1.10 3.40 3.80 9.4.0 
Isoleucina (%) 0.37 0.24 0.6.0 0.70 3.20 2.60 2.30 
Fenilalanina (:t) 0.44 0.26 0.45 0.50 4.05 2.70 3.80 
Triptófano (X) 0.09 0.01 0.09 0.20 0.60 0.75 0.30 
Fibra 3.00 7.60 3.20 7.00 1.70 3 • .00 2.50 

Fuente: Comunicaciones Personales con Representantes de 111 Industria de Balanceados de Panamá. 



Dl Mano de Obra 

50 jornales a $3.50/jornal 

E) Renta de la Tierra 

F) ~tereses Bancarios: 7% sobre 66% del 
costo total durante 

1 año '" 

G) Imprevisto~: 5% sobre costo total '" 

~ Resumen de Costos Sociales Totales 

(a) Insumos: 
( 'O')" , . rldqu Inarlá: 
(e) Transporte: 
(d) Mano de Obra: 
(e) Renta Tierra: 
(f) Intereses Bancarios: 
(g) Imprevistos: 

Total: 

Beneficio Neto Privado 

Ingreso Brutos: 
Costos Totales: 
Beneficio Neto: 

U5$334.95 
US$~É2.43 

-U5$ 17.48 

US$ 63.80 
US$ 61.16 

U5$ 20.87 
U$$175.00 
US$ 0.00 
US$ 14.82 
US$ 16.78 
U$$352.43 

Rendimiento Mínim~ para Cubrir Costos Totales 

352.43 '" 15,783 kgs/ha 
22.33 

US$175.00 

US$ 0.00 

US$ 14.82 

U5$ 16.78 

(18.1%) 

(17.4%) 
( 5.9%) 
(49.7%) 
( 0.0%) 
( 4.2%) 

U_&H 



Apéndice 5.2: veles de Requerimientos a ser Satisfechos para Dietas de Pollos de Engorda y'Aves Ponedoras Según 
Estado Productivo, en 100 kgs de Alimento Balancead~. 

P O L L O S DE" E ,N G O R' D A A V E S P O N E O O R AS 

Concepto 

(a) Energ1a Metabolizable (Mcal/kg) 
(b) Proteína (%) 

(e) Calcio (X) 
(d) F6sforo Tota! (Xl 

(e) Fósforo Digestible (Xl 
(f) Metionina (X) 
(9) Metionina + Cistina (Xl 
(h) l isina (X) 

(i) Triptófano (%) 
(j) Arginina (%) 
(k) Treonina (%) 
(1) Valina (%) 

(m) leucina (%) 

(n) Isoleucina (Xl 
(o) Fenilalanina (X) 
(p) Fibra 

P O N D E R A e ION (%) 

Iniciación 

315 
23 

0.9 - 1.0 
0.65 

0.4 - 0.5 
0.52 

0.88 
1.12 

0.26 
1.30 

0.88 

1.03 

1. 70 
0.92 
0.85 

0.247 

Crecimiento 

320 
20 

0.9 - LO 
0.65 

0.4 - 0.5 
,0.47 
0.80 
1.06 

0.21 
1.14 

0.77 

0.90 

1.50 
0.85 
0.72 

, 0.323 

Finalización IniciaciOn 

325 

18 

0.9 - 1.0 
0.65 

0.4 - 0.5 
b.44 
0.74 
0.95 
0.20 
1.04 
0.70 

0.84 

1.36 

0.78 
0.67 

0.430 

280 
20 

1.0 
0.80 

0.50 
0.40 
0.70 
1.00 
0.20 
1.20 

0.60 

0.80 
1.40 

0.90 
0.70 

3.5 - 4.0 

0.0408 

Fuente: Hubbard Farms, Investigación y Desarrollo, New H.3mpshire, USA 

Crecimiento Postura 

280 

15 
0.9 
0.75 

0.45 

0.30 
0.52 
0.60 

0.17 
0.80 

0.50 

0.60 

1.15 

0.66 
0.66 

4.0 :. 5.0 

0.0972 

275 

16 

3.5-4.0 
0.65 
0.42 

0.36 

0.60 

0.86 

0.21 

1.10 

0.66 

0.82 

1.50 

0.78 
0.80 

3.0-4.0 

0.862 



Apéndice 5.3: Comportamiento de Ingredientes y Costos de Haeiones Balanceadas de Mínimo Costo. Soluci-" 
Cuando la Yuca es una Opci6n (100 kgs de Al'mento Ba~anceado). 

DIETA DE POLLOS DIETA DE PONEDORAS 

Iniciación Crecimiento F';nal ización Iniciación Cree i mi en to 

Costo (US$/ton) 270.24 268.95 270.51 238.68 216.80 

MAIZ 4.873 47.845 42.576 0.000 0.000 

HARINA YUCA 20.000 20.000 20.000 24.385 43.508 
SORGO 33.413 3.694 7.313 32.376 20.283 

ACENITE 0.000 0.241 0.000 7.599 5.851 
PESCADO 12.381 12.535 12.609 17.611 0.000 

SOYA 13.658 8.754 5.649 3.597 15.262 
GLG lEN MAIZ 60 15.608 6.757 11.694 6.859 7.076 
CALIZA 0.000 0.000 0.000 7.171 5.377 
DICAL 0.000 0.000 0.000 0.402 2.642 
LlS ¡NA 0.068 0.175 0.160 0.000 0.000 
t1ET raNINA 0.000 0.000 0.000 0.000 0.000 

Postura 

229.54 

0.000 
29.040 
32.363 
0.000 
4.574 

17.687 

5.957 

. 8.824 
1.553 

0.000 
0.000 

======:=~~~===:================~================~=========~=======:=======================================~=.=~==== 

Composición Qu1miea 

Prote1na (Xl 26.9 20.06 21.7 20.0 15.05 17.98 
Energla (Meal) 315.0 320.U 325.0 280.0 280.0 275.0 
Grasa (%l 2.63 3 .. 34 3.31 2.78 1.27 1.72 
Fibra (Xl n/e nle n/e 4.0 5.00 4.00 



, 
Apéndice 5.4: Comportamiento de Ingredientes y Costos de Raciones Balanceadas de M1nimo Costo. Soluciones Optimas 

Cuando Yuca no es una Opci6n (100 kgs de Al imentos 3a 1 anceados). 

DIETA DE POLLOS DIETA DE PONEDORAS 

Iniciación Crecimiento Finalización Iniciación Crecimiento Postura 

Costo (US$/ton) 277.93 278.49 278.68 244.00 226.28 232.69 

MArZ 38.488 55.582 70.734 0.000 0.000 0.000 
HARINA YUCA 
SORGO 27.308 16.436 4.970 50.576 53.036 52.837 
ACErHTE 0.000 0.000 0.000 21. 965 31.304 25.394 
HARINA PESCADO 11.372 11.756 11.588 7.902 6.404 4.2::3 
SOYA 14.958 10.354 7.091 12.492 0.000 12.097 
GLUTEN, MAl Z 60 7.857 5.770 5.514 5.983 8.130 3.877 
CALIZA 0.000 0.000 0.000 0.126 0.249 0.680 
DICAL 0.000 0.000 0.000 0.955 0.876 0.843 
LIS ¡NA 0.017 0.102 0.105 0.000 0.000 0.000 
1·1ETlONINA 0.000 0.000 0.000 0.000 0.000 0.049 
:=~==::====~=====~:==========================================================~===================================== 

Composición Química 

Proteína (X) 24.1 21.3 19.7 22.2 18.4 ' 19.4 
Energi a (Mea 1) 315.0 320.0 325.0 280.0 280.0 275 275.0 
Grasa (%) 3.66 4.01 4.26 3.26 3.56 3.18 
Fibra (%) n/e nle n/e 3.81 4.20 4.00 
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VENEZUELA: POTENTIAL DEMAND FOR CASSAVA.-

1.- Macroeconomic Policy and Agriculture. 

To better understand the agricultural development of 
Venezuela, we will briefly review the general evolvement of its 
economy and the set of global policies that shaped it, to later 
concentrate in the set of specific policies that affect the 
agricultural sector. 

A.- Economic Policy Context.- By 1985 Venezuela had a population 
of 17.4 million people, (61.3% urban) a per capita GDP (in $1984 
dollars) of $2,451, international reserves for US$12.5 billion, a 
total disbursed external debt of US$30 billion, exports of goods 
and services for U5$14.3 billion and imports for U8$6.7 billion 
for a positive balance in current account of U5$7.6 billion 
(Table 1). 

Greatly increased oil revenues catapulted the country in the 
1970's from the status of a developing country into the ranks of 
a middle-income nation. Oil constitutes the basis of the economy 
with about 75% of Government revenues and over 90% of export 
earnings. 

Recent growth oí the Venezuelan economy can be divided in 
three periods: 1958 to 1973, 1973 to 1978 and 1978 to presento 
The first period starts with the installation of the democratic 
regiroe of Romulo Betancourt. The new policy of import 
substitution was formulated, following Prebish's theor1es on the 
subject. Real GDP grew at an annual 5.5% during the 1956-73 
period while agriculture had a similarly strong growth of 4.3%. 
The livestock sector was specially dynamic at 6.6% per year while 
crops grew at 2.7% annually (Table 2). 

In 1973, oil prices boomed and the economy accelerated ite 
pace wlth real GDP growing at 6.3% per year in 1973-78. The 
livestock sector continued its remarkable expansion at 7.3% while 
crops grew at 5.0% (Table 2). 

After 1978 the country entered a recession that was 
characterized by a sharp fall in oil export income, combined with 
an inability to continue borrowing abroad, an expanded foreign 
debt burden, an overvalued currency and massive capital flight. 
A financial and foreign exchange crisis broke in early 1983. 
Foreign reserves went from US$ 19 billion in 1981 to les s than 
U5$ 7 billion in 1963. Exchange control s , devaluation, and 
austerity brought the country's external accounts into balance. 

In 1978-85, real GDP decreased at an annual rate of -1.5% 
while agriculture as a whole grew at 1.7% per year. The crop 
value oí production had no significant trend (0.3% annually) 
while livestock continued to outpace most of the activities at 
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3.1% par year (Table 2). 

B.-The Policy Enyironment.- Agricultura in Venezuela has been 
affected by what is known as the Dutch Disease. The large influx 
of foreign exchange resulting from a spectaoular rise in OJ_ 

prices (from around US$5.00 per barrel in 1972 to near US$40 in· 
1979) brought about a spending effect which raised the demand for 
both tradeables and nontradeables and inoreased the prices of the 
latter with the consequent appreoiation in the exchange rate 
(Valdes, p. 170). In addition, resources haye been suoked into 
the booming sector, moving labor from agriculture to the services 
and goverment sectors. Urbanization took place at an accelerated 
pace sinoe the 1,930's (table 3). At the same time a rising 
demand far foad produots emerges. 

Under those ciroumstanoes, Government actions to redirect 
resouroe allocation becoroe crucial to stimulate growth in the 
non-oil sectors of the economy and particularly in agriculture, 
which is directly affected by the rural-urban migration 
associated with the prooess. 

The major polioy tools deviced by the Government haye to do 
with administration of oi1 relatad activities. Extraotiye 
industries haye been nationalized. A special fund (Venezuelan 
Investment Fund) was created primarily for investment abroad in 
order to avoid internal fluctuations related with changing 
oonditions in the oil market, and as a regulatory fundo 

To oompensate for the diseguilibriums brought about by the 
oil sector, the Government has operated a yast set af 
camplementary tools ranging fram exchange rate policy, to price 
control s , fiscal incentives, credit resaarch and extension, and 
commercialization, all designed to estimulate industry and 
agriculture. 

Exchange rate polioy has been characterized by fixed rates 
with the dollar throughout most of the past three decades. Two 
exceptional cases are registered. In 1960, shortly after the 
democratic regime of Betancourt came te power, exchange rate 
control s were necessary te avoid capital outflows. By 1964 the 
controls were eliminated and the Bolivar had been devaluated froro 
Bs. 3.35/U8$ to Bs. 4.50/US$. 

In 1983 the finanoial and economic crisis that followed the 
sharp reductions in oil incomes and the rise in international 
interest rates made imperative Government interyention in the 
exchange market. A progressive devaluation of the Bolivar 
(within a multiple rate system) and sharp restrictions oi.imports 
through import and foreign exchange control were established. 
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Il.-Agriculture in Venezuela.- The agricultural sector in 
Venezuela contrlbutes with 7.4% of GDP, and occupies 18% of the 
labor force. By subsectors, livestock contributes with 3.4%, 
crops with 3.3%, fisheries with 0.2% and the rest of the 
agricultural sector has a 0.3% share of GDP. In addition to that, 
45% of the manufacturing sector is compossed by the food 
industry; this implies an additional 9.4% contribution to the GDP 
by the food and fiber sector of The country. 

Urbanization tOGk place at an almost traumatic pace going 
from 26% of the total population in 1920 to 81.3% in 1985. The 
country has been a traditional food importer. In 1950 near 30% 
of the agricultural supply was imported while it is 50% in 1985. 

In the 1920's, Venezuela was heavily dependent upon 
agriculture (36% of GDP) and 95% of exports and three-forths of 
the population lived in the rural sector. In the 1930's, the 
country's economy shifted to the mining sector, with special 
emphasis given to oi1 and steel based activities (TaEle 3). 

In the 1950'5, the country saw an importsnt influx of 
irnmigrants. The military regime resettled about 400,000 
europeans and 40,000 colombians in 1950-58 through IAN (Wright, 
p. 88). These irnmigrants were responsible for a dynamic real 
growth of the sector during the period (annual 6.0%) whi1e total 
GDP grew at an annual 8.4% in real terms also. One half oi the 
growth in agriculture was made up by the livestock sector (dairy, 
cattle and poultry) (World Bank, p. 143-45, 1961). By then, 
Protinal, the largest animal-feed firm had been founded (1944). 
In a welcome environment, multinational firms established and 
expanded subsidiaries which had formely had a market for their 
products as imports in Venézuela: milk, mi11ing, feed and 
processed food firms (Wright, p. 91). 

In 1958, under the democratic rule of Betancourt, the new 
policy of import substitution, Prebish-style, was formulated. 
The basic idea was that the new, reliable processing sector was 
enlarging the market for agricultura1 raw material S that could be 
produced internally. In turn, the agricultural sector provides 
food for a rapidly growing urban population, it makes available 
income for the agricultura1 sector to purchase the products of 
new industries and it allows savings to be transferred to the 
industrial sector. 

Cordiplan, (an agency at the level of Presidential 
Secretary), was created to implement planning on a national 
basis. The Agrarian Reform Law of 1960 was implemented. About 
74% of all land redistributed was publicly owned (5.6 million 
hectares) as compared with 1.9 million has. of private property 
redistribution between 1960 and 1970. Therefore there was no 
change in the land tenancy structure. Policies benefitted mostly 
farmers in the 500 to 2.499 hectares range (Wright), through 
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directed subsidi~ed credit, extension and insurance programs. 
Land title situatien was unclear in about one-third of the cases, 
unenabling those farmers te obtain access to main policies of 
credit and extension. 

The process of the food industry integration and 
diversification was also accompanied by increased market power 
concentration in that sector. Throughout the past two decades, 
three firms have controlled 80% to 95% of the market for feed and 
other three firms 85% of the market for wheat flour. Inputs for 
these industries were based on crops grown in temperate climate. 
Little research was done concerning the substitution of other 
crops 5uitable for local conditions previous to 1968, and little 
use of 8vailable evidence has been made to incorporate cassava or 
rice into their teohnology (Wright), 

Agricultural production responded well 
Its value grew in an accelerated fashion 
reduction in agricultural imports as shown: 

to the incentives. 
and was followed by a 

Percent of Agricultural imports in Total Consumption: 

Year 

1958 
1960 
1970 

% Agr, Imports 

45,0 
32.7 
25.2 

A notorious growth took place in products used as inputs to 
the food processing industry: rice, sesame, cetton, sugar cane 
and tobacco, Also, in those destined to urban consumption: 
livestock products and vegetables. 

The seventies witnessed a reversal in food import trends. 
Real crop production declined in 1970-73 at 1.1% per year but the 
decline was partially compensated by a 4.2% growh in the 
livestock subsector. Although food production was reactivated 
after 1974 in response to the extraordinary increases in 
investments coming from the booming oil prices, demand outpaced 
preduction and agricultural imports exploded (Table 4). 

This process was curtailed by the sharp reduction in oil 
prices and rapid growth in the cost of funds in international 
money markets initiated in 1,979. The economic and financial 
crisis that followed led to a foreign on exchange control and the 
establishment of a multiple exchange rate system, 

The multiple rate system enforced had á free market rate fer 
dollar transactions with Banco Central de Venezuela and two 
preferencial rates. A preferential rate for agricultural imports 
(both products and inputs) and debt payments at Es. 4.30 per 
dollar. And for other imports, which were severely regulated by 
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prohibitions, prior licensing, and quotas, a preferential rate of 
Bs. 6.00 per dollar. 

To avoid inflation, and given the large import component on 
the diets, particularly of the least-favored sectors oí the 
econemy, a system of administered prices was imposed. Finally, 
external debt payments were restructured. 

Improvement signs haye already been recorded. Imports, that 
reached U8~13,600. million by 1962 were U8$6,6 million in 1985. 
Agricultural production grew íast spurred by area increases from 
1.5 million hectares in 1983 to 1.8 million hectares in 1985. 
Inflation has remained low (6% fer 1985). But unemployment is 
high at around 13% however (up from 9.5% in 1982). 

B.- 8pecific Agricultural policies.- The main goals oí 
agricultural policy still are to substitute imports and foster 
domestic food production, te expand the agricultural frontier and 
improve productivity and to improve profitability in the sector. 

Specific instruments used, along with 
system described, are price control s and 
credit policies, and research and extension. 

the exchange rate 
commercialization, 

1.- Price controls.- Given the importance that imported 
foods haye on the diets of the Venezuelans and the high 
concentration in the processing industry, the Goyernment has felt 
the need to implement controlled consumer prices for several íood 
items throughout the past three decades. Dairy, wheat, corn, 
rice and livestock meats and their processed products haya been 
the target items. 

Recent price control s have destimulated consumption oí 
locally produced foods (rice, beef, roots and tubers, etc.) in 
favor of the imported ones (mainly wheat and corse grains) by 
shifting consumption to the latter group and contracting the 
demand fer those produced locally (Tables 4 A and 4 Bl. 

A quick look at price evolution shows an increase for 
agricultural comrnodities with respect to other items in the rest 
of the economy. This shows the great effert done to promote food 
productien by creating a profitable environment. 

In the 1968-83 period the wholesale price index shows: 

General Index 
Agriculture 
Manufacturing 
Machinery and Equipment 
Chemical Products 

258.8% 
376.3% 
232.8% 
207.3% 
144.0% 

This list shows that agricultural inputs have lagged in 
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price increases making agriculture more profitable. AIso, given 
that 45% of manufactured output comes from food processing, the 
subsidy structure seems to have neutralized the higher input 
costs to this industry, in favor of consumers. 

Two cases are quite relevant. White rice (5% broken grains 
had a consumer price increase of 55% in 1980-84 to reach Bs./8.50 
per kg. while wheat flour had a 20% increased to reach Bs. 3.50 
per kilo, and pasta had no increase to remain at Bs. 7.00/kilo. 

White corn flour, with over 70% of local corn increased by 
85% in those four years to reach Bs. 6.50/kg. while yellow oorn 
flour, with 95% imported corn increased by 27% to close at Bs. 
3.50/kg. 

Let us take a look at price disorepanoies as of 1984 and 
1985 for sorne imported items. 

White 
Corn 

Yellow 
Corn 

Wheat 

Sorghum 

Feb.1,984 Deo. 1;985 

Minimum Farm 
Prioe 

1,800 

1,600 

1,400 

Import Prioe 
at Bs. 4.30/Us$ 

Bs. 697 
Us$ 162.00 

Bs. 654 
US$152,00 

Bs. 702 
US$ 163.25 

Bs. 606 
US$ 141.00 

Minimum Farm 
Price 

3,000 

2,800 

2,200 

Import Prioe 
at Bs.7.50/US$ 

Bs. 1,125 
Us$150.00 

Bs. 1,058 
US$141.00 

Bs. 1,268 
US$169.00 

Bs. 1,013 
US$135.00 

A contradiotory situation emerges when the Government 
intends to estimulate local produotion through high prices and 
also wants to keep the price of food low to the urban consumero 
The higher the national component in the processed foods, the 
higher the cost to the manufacturero As a result, there will be 
inflationary pressures or direot subsidies will have to increase 
(Table 5). 

In 1984, the preferential exohange rate system oosted Bs. 
3,000 million (US$230 million) to the Government (Hernandez). 

Commercialization policies also ohanged drastioally with the 
elimination in 1985 of Corporacion de Mercadeo Agricola (CMA) 
whioh had been created in 1971 to ensure adequate supplies of 
food to consumers at affordable prices by importing food to cover 
domestio shortages; buy local production at minimum set prioes 
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and provide cleaning, drying and storage. Three products were 
mostly favored by this institution: maize, sorghum and rice. In 
the seventies, CHA increased its market participation to buy up 
to 75% of rice production, 70% of aorghum and 65% of maize. 

Since ita creation until 1985 when it was terminated CHA 
absorved near US$ 8,500 million, which were represented by direet 
subsidy transfers, red tape and plain inefficiency. 

The 
licenses 
imports, 
previous 

elimination of CHA implies that HAC handles import 
and grains are imported directly by usera. CMA handled 
directly until 1979 when the private sector took over, 

lieenae approval from CHA. 

A concerted priee poliey to reduce the inflationary impaet 
to the consumer while local produetion reacta favorably to the 
stimuius created i5 in effect. A mixed body including the 
ministers of agriculture, finance and the treasury along with 
processors and preducers tackle prieea and problema making 
"changes wi thout- decrees" (Latin America Weekly Report, Sept. 
, 85) . 

Starting in 1983, the Government decided to eliminate 
altogether the direct price subsidies even for basic food itema. 
The laat one to go was the dairy subsidy, in mid-1984. Other 
subsidies eliminated were those protecting rice, corn flour, 
vegetable oils and feed grains. 

To compensate for this direct aubsidy elimination, important 
reductions in input costs were established. Therefore, interest 
rates the rediscount rate for agricultural loans were reduced as 
well as a 50% subsidy en fertilizers was approved. Fertilizer 
subsidy had been eliminated in 1981 but after a tripling oí its 
price, the subsidy was reimplanted. 

A package of special credit, extension and crop insurance 
policies has been designed to cover priority items in an effort 
to reactivate its local production in the mid-term. The most 
relevant are cereal s (rice, corn, sorghum), oilseeds, pulses, and 
livestock products and the traditional export crops (coffee, 
cocoa, and sugar cane). 

2.- Credit Polieies.- Traditionally, this tool has 
concentrated efforts in supplying cheap, abundant credito to 
large producers and food processors, neglecting the small farmer 
(Wright). In 1975, Banco Agricola y Pecuario (BAP) was 
redesigned in an effort to give better coverage to small as well 
as larger farmers. Two institutions replaced ita functions: 
ICAP, basically oriented to small and medíum farmers and 
BANDAGRO, created in 1969, dedicated to larger producers and food 
processors. 
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In 1974, FCA (Fondo de Credito Agropecuario) was created to 
supply infrastructure and farm machinery credit for the 
agricultural sector under MAC. It does not grant direct credits; 
rather, they are channeled through other institutions. 

Presently, commercial banks 
portfolios in farm loans: 11% to 
industry. 

are obliged to place 22.5% of 
growers and 5.5% to agro-

In 1984, the Government reformed the banking laws, lifting 
the repayment limit froro 5 to 10 years, with 3 years grace. 
Interest rates for farmers were chopped from 11.1% to 8.5% at 
Bandagro. They have been at 3% for ICAP loans (Table 6). 

Credit recovery has a1ways been a problem. With the new 
mea sures taken, it has improved substantially to about 90% for 
commercial growers and 15% for campesinos. Regional managers of 
ICAP off ices are now evaluated, among other criteria, on the 
basis of credit recovery. This brought as a consequence a 
reduction of loans granted to risky crops (like cassava) and in 
favor of secure ones (grains). For grains, loans can be 
recovered at sales time, given the nature of the 
cornmercialization process. For cassava, marketing is not 
centralized at storage points and there is no defined harvesting 
time. So, this procedure of discounting the value of the loan is 
not viable. Therefore, lenders have no control over cassava 
sales at a11. 

Even the system to provide credit to sroall farmers 
constitutes a tool to divert Venezuelan agriculture away from its 
traditional crops and into the new (eoologica1ly maladapted) food 
and feedstuffs. 

The total amount of credit directed to agriculture reached 
its peak in 1977 to drop by almost Bs. 2,000 par year thereafter 
(Table 7). At the same time, fiscal outlays for agriculture go 
from 8.7% of the total in 1974-78 to 6.0% in 1979-83, reflecting 
changes in priorities that coincided with the austerity policies 
and monetary restraint. 

In 1984, major revitalization actions for agriculture 
included: payment of government agricultural debt to producers, 
expanding the availability of preferential private and pub11c 
bank credit, 50% subsidy on fertilizer prices, 1ncreased output 
prices for a selected set oi agricultural items (cereals, pulses, 
livestock products), and 'an import guota system to ensure 
purchase of domestic production by the food and feed processing 
industry. 

Crop insurance is an added policy elemant designad to 
attract investment into agriculture. In 1980 Congress created 
AGROSEGURO with shareholders being FCA and IAN. It covers total 
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or partial 1055es in rice, corn, sorghum, cotton and 
when they are due to unoontrollable natural causes. 
deaths of the same nature are a150 covered. 

peanuts, 
Livestock 

A150, FCA covera 105ses of financial .intermediaries when MAC 
declares proved disa5ters to qualify under the programo Maximum 
coverage limits have been defined for liveatock, fisheries, 
coffee, cocoa, oilseeds, cereals, sugar cane, and fruits. Roots 
and tubers are not included in the listo 

3.- Government Expenditures.- Government expenditures in 
agriculture per hectare by 1980 were the highest among 10 
american countries surveyed by Ellas, and Government expenditures 
on agriculture per person employed in agriculture were aecond 
after the USo Expenditures in reaearch and extension increased 
fast in the fifties to stabilize thereafter until 1977, the last 
datum available, at about US$ 50 million (1980 dollars) per year. 
Irrigation expenditures also grew notoriously in the period of 
analysi5 presented by Elias (1950-80). 

FONAIAP, the reaearch institution has 5 regional centera and 
is based in Maracay. In 1980, MAC establisbed the Integrated 
Program for Agricultural Development (PRlDA) which gives 
technical assistance to Campesino Organizations. 

B.-Concluding Comments.- The political and economic forces behind 
the preaent import substitution strategy are quite complexo Food 
processors, which are, for the most, direct importers of their 
own raw material, exhibit a good deal of market power 
concentration. They exert effective presaures on policy makers 
to protect their own intereats. This has been probably the 
reason behind an increasingly specialization, both in terms of 
production and consumption, on a few importad items that are used 
as inputs for the local processing firms. Jaffa and Rothman 
concluded the following: 

"In general, the terms of interchange are heavily biased in 
favour of industry, creating a distorted economic structure with 
an increasing economic and technological dependence upon 
industrialized countries. The changes in food con5umption 
pattern are clearly part'of this complex and, therefore. part of 
the distorted economic structure, which in the final analysis i5 
the basis of underdevelopoment. 

Sorne of the elements defining this implicit food policy, 
which emerge from our analysis, are: 

.Tbe change towards high-import content and ecologically 
maladapted fooda . 

. The tendency towards manufactured foods incorporating a 
high degree of industrial processing, eg, the change from 
husked maize to pre-cooked maize flour. 
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· The trend towards high-cost nutrients, as shown by t,he 
increase in meat consumption and the growth of the animal 
feeds industry, amongst others" (Jaffe, Rothman). 

r11.- Status Quo of Cassava in Venezuela.-

Cassava production has stagnated in the country at about 
330.000 tons per year sinee 1960 and with yields of 8 tons/ha in 
40.000 hectares (Table 8). 

A.- Present Status.- Production i5 highest in the Eastern 
part of the country (Table 9), and its share has grown in the 
1960-85 period due to gains in production in Bolivar and stable 
produetion in the other States (BCV, Raices y Tuberculos, 1974), 
Consumption of Casabe (a kind of bread made out of eassava flour) 
is quite important in this regíon. 

Our survey of 50 produeers conducted in Monagas, in Hay 1986 
revealed that about half of the farmers surveyed did not use 
machinery, half of them used intercropping with maize, fertilizer 
use was mostly associated with the presence of maize as well as 
use of other chemicals (Table 10). Among the 50 farmers surveyed, 
the average farm had 23.5 hectares and 2.2 hectares under 
cassava. Yields fluctuate widely from around 5 tons/ha to over 20 
tons/ha depending on technology and crop management. Analysis of 
the survey is under way now. 

Except for the highly mechanized farmers, use of purchased 
inputs in cassava is quite limitad. Most farmers plant bitter 
varieties for sale to "casaberas" or to proceS5 their own casabe, 
and they also plant a parcel (up to half a hectare) of sweet 
varieties for home consumption and occasional sales. 

The major state producer of cassava is Zulia, in the West, 
with 15% of total production. This area as well as the rest of 
the country. produces sweet varieties as opposed to the Eastern 
section of the country, where bitter varieties are predominant. 

The Andean States are al so important producers of the root 
with 31% of the total. However, per capita production here is 
10wer due to larger population concentration. 

With respect 
of cassava uses in 
reveals that about 
40% is consumed in 
form of casabe, 
(TabIe 10 Al. 

to consumption, there are no reeent estimates 
the country. A 1974 study conducted by BCV 
38% of a11 cassava is destined to animal feed, 
fresh form by humans. 12% i5 consumed in the 
and the rest, 9%, goes to starch production 

In the 1965-84 period ana1yzed, per eapita consumption of 
cassava decreased at an annual 3.1%, the sharpest fall among 
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carbohydrate foods. This reduction was accompanied by a 3.8% 
annual increaae in ita real retail price, alao the highest price 
increase among carbohydrates (Tables 11 and 12). For Caracaa, the 
INN 1981 nutrition survey, reveals that casaava is mostly 
consumed by lower incomegroups (IV and V), with an annual per 
capita conaumption of 8.1 kga. for the lowest incorne group (V), 
6.2 kgs for the middle low (IV) group and only 3.6 kg for the 
upper income groupa. 

A miscalculated effort was made in the late seventies to 
incorporate cassava into the main stream of agroindustry in 
Venezuela. The amount of research done with the crop is quite 
impressive, both at the agronomic level (FONAIAP, UEV, UDO~ LUZ, 
UNELLEZ FUNDATEC, etc.), and at the utilization end (UEV, UDQ, 
Protinal, etc.). 

In those years, cassava was seen as an important alternative 
in the import substitution poliuies of the Government. Eleven 
drying plants were created throughout the country in 1975-80 at 
the cost of about US$ 25 million. They all are closed as of 
1986. Most of them never got of the ground. Careful analysis 
ravaals that soft credit lines were formulated by the same 
institutions that sold the machinery, without conaidering the 
economic feasibility of aucceas of those planta in terms of 
location, market expansion, social impact, labor needa, etc. 
Total installed capacity for these Cassava Plants is 250.000 tona 
or 75% of actual production. 

2.- Econometric Analyais of the Demand for Fresh Casaava.
Data from the INN only reters to quantities of producta consumed. 
There i5 no expenditure information. Therefore, only time series 
data were used to calculate the effecta of changes in incornes, 
prices and urbanization trends on per capita consumption of 
cassava. The period oi analysis chosen covers the years 1,965-84. 

Urban population grew faster than total population at 4,2% 
per year. Urbanization has a negative implication on cassava 
demand that goes beyond the effect of causing higher consumer 
pricea due to the obvious increase in marketing costs. Becauae 
the root is highly periahable, urbanization posses special 
diificulties in market access. Effective barriera of entry 
emerge with the subsequent reduction in competitivenesa in the 
market place. The lower degree oi competition converge lower 
volumes of trade than would have taken place under a more 
competitive environment. 

The model proposed to eatimate per capita demand for cassava 
includes its own real retail price. real retail prices ot other 
carbohydrates, per capita real incornes and total urban population 
as independent variablea. 
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Parameter estimates show that urbanization has had a marked 
negative impact on consumption of fresh cassava in the country. 
Income did not have a significant effect on i ts consumption ,,_.
the aggregate level most likely because i t is a significal'i:, 
variable at lower income levels (as is the case in Colombia, 
Indonesia and Brazil, for example) and not significant or ev:en 
negative at high income levels. So, in the aggregate the income 
elasticity is very low, 0.08 (and not significantly different 
from zero) (T~ble 13). 

Per capita consumption of cassava is also quite responsive 
to prices. The marked growth in its own price (at 3.8% per year) 
had a contractionary effect on its demand of 0.38% per year (own 
price elasticity of 0.10). Substitution away from cassava 
consumption was also caused by wheat and rice prices (cross price 
elasticities of 0.13 and 0.18). 

These results confirm that cassava has been discriminated 
against not only at the ~upply level, where policies encourage 
production of imported food items but at the demand level as 
well, with discriminatory consumer price policies that have 
affected consumption of this root in favor of an imported cereal 
like wheat. 

B.- Potential Demand for Cassava.- As we have seen, 
cassava has been left out of the main stream of import 
substitution and agroindustrial policies that have characterized 
the past three decades of Venezuelan agricultural development. 
But its excellent agroecologicaí adaptation to the different 
environments of the country make the root an obvious candidate in 
the long term to substitute for imported food energy sources in 
both the food and the feed processing industries. 

The obvious impediment at present is the complex set of 
political economic forces that propitiated and maintain the 
actual state of things. The oligopolies existing in wheat 
milling and feed manufacturing are also heavily involved in the 
grain import business. These interest groups playa vital role 
in the price and production policy decision-making process. 

There are encouraging signs in both industries with respect 
to utilization of local food items in their processing 
technologies. The wheat millers have experimented with cassava 
and rice flour. They will have to use, by law 15% to 20% of rice 
flour in production of pasta. 

With respect to feed, Protinal, the largest feed and poultry 
producer in the country (with 30% of the feed market) has be en 
actively involved in dried cassava research for animal feed. For 
the last four years, they have been operating a 100 - ha. 
plantation in Monagas (Eastern part of the country) where 
experiments with mechanized planting and harvesting are 
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progressing sstisfactorily. A 250' sg.m. drying iloor. and a 
Thailand type chipper following CIAT's specifications were built 
to keep abreast oi the possibilities in this area. The same j)_., 

has conducted experiments in a "Central Yuguero" in the Eastern 
part of the country, where artificial drying experiments are 
being conducted. 

Protinal thinks that the drying floors have a bright future 
in that region of Venezuela where abundant marginal but 
mechanizable land exists, drying conditions are excellent (four 
months of dry season) and there is a cassava tradition that goes 
back several decades. Casabe prices have increased relative to 
wheat products; it is now more expensive than pasta and bread at 
around Bs. lO/kg. and its consumption has declined. Drying 
cassava offers an alternative market for farmers in that regien. 

Purina, the second largest feed manufacturer has also shown 
interest in dried cassava, following the example of its sister 
company in Colombia, which has be en a major user of dried cassava 
chips produced iri the Atlantic Coast of-that neighbour country. 

Fresh cassava offers also new possibilities to reduce the 
negative impact associated with the high perishability of the 
root in a rapidly urbanizing society. The new technology to 
store fresh cassava in plastic bags and treat it with 
thiabendazol could have a tremendous impact on reducing retail 
prices and expanding volumes sent into major urban zones. By 
1986, f 4rmers' prices of fresh cassava were around Bs. 0.75!kg to 
Bs. 1.10/kg while its retail price in Caracas wás Es. 5.95!kg. 

The marketing margin seems excessive 
excellent roads for and with an appropriately 
market (Los Coches). Reducing perishability 
from more distant places to enter the market. 
their 10sses cut and they will also be able 
volumes at wholesale outlets. 

in a city with 
endowed wholesale 

will enable farmers 
Retailers will see 

to negotiate larger 

Increased market access and lower commercialization losses 
due to use of the plastic bag technology should imply sharp 
reductions in retail prices and markedly higher volumes of 
cassava being traded into the cities. In a country of high 
in comes , where food marketing usually conveys a high value-added 
to the final product this type of technological innovation has a 
high chanoe for success. 

We turn now to analyze the prospects for cassava demand both 
as a food item that compites with other carbohydrates and as a 
feed source. 

1.
dependent 
commodities 

Carbohydrate 
on imports 
(and perhaps 

Foods.- Venezuela continues to be 
for over 50% of basic agricultural 

30% of total food consumption). Food 
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lmports (mostly cereals, oilseeds, dairy and their products) 
boomed after 1973, following the rapid oil price lnerease (Table 
4). In the 1965-84 period of analysis, the highest gains in per 
eapita eonsumption went to rice at 2.2% per year. Actually, per 
capita consumption of rice in the 196~-80 period grew at an 
annual 3.1% accompanied by an equally impressive retail price 
reduction (in real terms) of 2.1% per year. In the eightles, 
white rice prlces increased quite fast in real terms from Bs. 
1.05fkg to Bs. 1.45/kg in 1985 (5% broken grains). Accordingly, 
per capita consumption of rice (paddy equivalent) went from 40.0 
kilos in 1980 to 25.7 kilos in 1985. 

Per capita consumption of a11 major carbohydrates deereased 
during the period of recession, 1978-85 except that of wheat, for 
which a favorable priee poliey for bread and pasta meant a rapid 
real retail price reduction. (Tables 12 and 14). 

Reductions in the price oi rice in the 1965-84 period are 
the result of rapid adoption of improved, high. yielding 
varieties, (HYRV) a process that-started in 1959. By 1982 lt is 
estimated that out oi 227,000 hectares cultivated with rice, 
about 200,000 used HYRV (mainly Araure 1) oi which 30% was 
irrigated (M.J. Rosero in Dalrymple), By 1985 are a harvested was 
148,000 hectares oi which 40,000 were irrigated. Government 
credit for non-irrigated rice has be en deelining. Yields have 
been inereasing in the eighties due to a higher proportion of 
irrigated rice. They were of 3.2 tons/ha. in 1985 (USDA Grain 
and Feed Annual Report). 

Venezuela 15 self-suiiicient in rice sinee the early sixties 
and sorne exports have be en registered oi small amounts 
Mechanized upland and a more intensiva irrigated system are t.ha 
predominant methods oi cultlvation. 

Industrialization is mainly for mi 11 ing. Of the :'.!.'),. 
resulting from milling, 23% goes to non feeding uses at poulcry 
farms and 12% goes into animal feed. Between 2% and 4% of white 
rice goes into brewing and more elaborated foods. 

Per eapita eonsumption of white rice was of 17 kilos by 1985 
with a distribution by soeio-economic strata where its total 
consumption increases with ineome level. 

Corn 
t.r8nd over 
corn flour 

eOTlsumption in per capi t.a t.erffis 
the 1965-84 perlad, while the real 
fucreased at 3.3% per year. 

had no significant 
retail ~l'ice of 

About 75% of domestic ava.:ílabilíty getes to the flour 
~rocessing índllstry. The rest goes into feed manufacturing. 
ApFsrent per eapita dlsappearance in 1985 was ab0ut 30 kgs. Corn 
c0nsumption increases as income level de~reases IHer~andez, 
lESA). It i5 a basie st.aple at low jncnm", 1<,-"e15. The con, 

14 



processing industry has a high 
concentration. 

degree of market 

Wheat is almost exclusively imported and constitutes the 
basis of the diet with 21% of the total protein and 40% among 
those of vegetable origin coming from it (Hernandez Doc. #1). 
Venezuela imports high quality, high price wheat mostly. from the 
United States (UCV Economia). 

Of that 
5.5% into 

Milling is 
have lower 

About 90% of wheat reaches a second milling phase. 
share, 59% goes into bread and pastry, 25% into pasta, 
cookies, and 10% into dornestic use of wheat flour. 
highly concentrated while pasta and bread processing 
degrees of rnarket power concentration. 

Per capita availabilíty of wheat was around 56 
Bread consurnption increases with income level while 
occurs the contrary (Hernandez,IESA). 

kgs in 1985. 
with pasta 

Per capita consumption of fresh carbohydrates shows no 
significant trend ior potatoes and plantains and a decrease ior 
cassava. Priees of these three items increased in real terms 
(Table ). 

Should present trends continue, the diets of the Venezuelans 
will specialize even more in imported wheat, with rice and eorn 
having a chanee to ~aintain their shares, given the strong 
Government support to producers. Potatoes, cassava and plantains 
will continue to be substituted away due to the consumer pricing 
policies favoring wheat. 

2.- Meats. The livestock sector has 
the past two decades. Its contribution to 
spurred by a fast growing poultry industry 
and dairy mada important gains. 

been very dynamic in 
GDP has increased, 
although pork, beef 

Per capita oonsumption of poultry graw in 1965-84 at an 
annual 5.9%, oi pork at 23% and of beaf at 1.3%. The faster 
growth for poultry was accompanied by a continued reduction in 
its real retail prioe at 2.4% per Year, the result oi rapid 
adoption of modern technologies ( Tabla 11). 

In per capita terms, beef has been surpassed by poultry 
(with 16.7 kgs versus 19.6 kgs) and pork is a distant third with 
6.2 kgs. 

Poultry has been specially favored not only by the favorable 
grain import policíes but also by direct action to toster 
adoption of modern technologies. Convertion rates for feed/meat 
went frem over 3.0 in the early sixties to about 2.1 presently. 
Poultry prices have been subject to direct Government control 
through an administered maximum P.V.P. (consumer sales price). 
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Due to technological improvements, the relative price oi 
poultry vis-a-vis other meats decreased sharply. Also, the 
relative price of poultry with respect to the prices of corn and 
sorghum declined (Cuadro 21 Rivas). 

To sustain the rapid growth in feed use, the production of 
this item had to multiply several times its size. In the period 
1965-84 feed production grew at an impressive 10.4% per year. 
Sorghum production also grew quite fast at 5.1% per year. In 
1968, 97% of sorghum domestic availability was importad while in 
1981 this proportion went down to 60% (Rivas et al.). Increases 
in production came 70% from are a increases and 30% from yield 
gains (Trapido ). Present yield levels are at 1.900 kgsfha. 
(USDA Grain and Food Annual), and production for 1985 was around 
590.000 tons, while imports reached 1 million tons. 

Maize and sorghum imports outpaced local production 
items growing at an annual 23.3% in 1965-84. In short, 
between import and locally produced coarse grains 
widening and will continue to do 50. 

of those 
the gap 

has been 

Should present trends oontinue Venezuela will have to 
produce olose to 6 million tons of feed by the yaar 2,000 and 
will have to import around 2 milI ion tons of ooarse grains (See 
III.C.3 in page 17). 

C.- Potential Demand for Cassava.- Data presentad 
indicates that the basis oí the Venezuelan diet is formed by a 
set of products (wheat, corn, sugar, vegetables, oils, dairy, 
poultry, eggs) with a dominant import eomponent directly or 
indirectly. Diet diversifieation has been lost. Caloric and 
proteic intakes for the population as a whole have decreased 
slightly but this decrease has been more visible at the lower 
income levels (Hernandez Doc. 1). 

The present situation is likely to aggravate unless 
corrective mea sures and new perspectives are considered. Cassava 
can inorease its contribution both for human direet consumption 
in fresh form and dried, as a feed ingredient. 

1.
time series 
the future. 

Basic 
data, 

FroID 

Assumptions.- Using the model estimated fram 
we can projeot eassava consumption needs into 

the basie model: 

Per Capita Consumption = F (Prices, Inoome, Urbanization) 

one can assume ohanges in the independent variables and calculate 
the new levels implicit in the dependent variable. 

A rather oonservative soenario has be en assumed. Per Capita 
real incomes in 1985-2000 will increase at an annual 1.0%, 
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population will grow at 2.8% 
oi eassava will deerease 
priees remain constant. 

per year, and the real retail priee 
at an annual 1.0% while other real 

The priee fall assumption is based on the assumption that 
the plastic bags technology will be gradually adopted. With this 
technology, oonsumers will pay less, iarmers will reeeive more 
(Janssen and Wheatley) by means of a significant reduction in 
waste and marketing costs as well as the formation of stronger 
markets. 

Therefore the assumption of a reduction in the retail price 
of cassava rests initially on the implementation of the new 
storage technology. In such a oase the rate of reduction in 
price could be much higher than the one proposed for this 
exercise. An additional assumption for proJections 15 that with 
this technolosy, commercialization losses of cassava will be 
reduced from an estimated present level of 25% to 15% in the 
fresh market. If there is a parallel development of the drying 
industry, rosses will be reduóed to 5% since an additional 10% 
which is cassava not suitable for the fresh market due to quality 
problems (small size, or broken), and that is currently left on 
the field, could be utilized by this industry. Therefore, the 
final effeot on additional production requirements will be 20% 
less due to a better usage of the crop. 

2.- Fresh Cassava.- The 1984 per eapita oonsumption level of 
18.6 kilos will increase to 19.1' kilos by the year 2,000. The 
increase in per capita consumption is the result oi the own-price 
decrease (Table 15). 

Under those circumstances, impIied cassava production will 
reach 541.800 tons (over the 331.000 tons produced in 1984), 
Again, a 10% waste reduction equivalent around US$ 4 million) is 
assumed to be associated with the new storage technology. 
Therefore inorements in production for the year 2,000 will amount 
to 156,800 tons, or 15,680 new hectares of production with a 
yuield of 10 tons/ha (Table 15). 

3.- Dry Cassava.- Our estimates indicate the following: 

i)Dry cassava compites with locally produced sorghum, but 
not with imported sorghum at the preferential exchange 
rate (Tables 16 and 17). 

ii)Against local sorghum cassava drying ís a profitable 
alternative for feed manufacturers, entering in the optimal 
least cost solutions at 80% of the price of sorghum. Sorghum 
has a higher protein content and, for that reason, cassava 
must cost less. 

(iii)Therefore, the viability of its production remains 
subject to policy decisions. 

17 



Whether caSS8va 15 lncorporated ln the main stream of import 
substitution and feed processing will be a political decision 
impending upon both industry and Government willingness to 
estimulate this promissing root. 

From our time series demand estimation of pork and poultry 
in Venezuela (Sanint et al.) we translated those elasticities 
into projected consumption of those two types of meat into the 
year 2,000. 

It was assumed (i) that the present ratio of feed going into 
broilers and layers remain constant (i.e., there will be an 
equa1ly dynamic demand for eggs, which appears quite reasonable) 
and (ii) pork and poultry feed will continue to represent 85% of 
that market (dairy and other uses will al so show important 
growth; again, a proposition with high lvel of likelihood). 

The model predicted for the year 2,000, per capita 
consumption of paultry meat at 25.2 -kilos (up from 16.9 kgin 
1984), that of pork meat at 7.9 kilos (up from 6.4 kg in 1984) 
and feed use at 5,7 milIion tons (from 3 million in 1984) (Table 
15) . 

Substituting only 10% of dry cassava chips into the feed 
formulas of the year 2,000, 573.700 ton 5 of dried cassava will be 
required (that will substitute about US$ 57 million of coarse 
grains imports). At a 2.5 conversíon rate of dry to fresh 
cassava, 1,4 million tons of fresh cassava will be required to 
meet thi5 cha1lenge and 137,996 new hectares will have to be 
cultivated (assuming yieIds of 10 tons/ha which are rather 
conservative). The exercise a150 assumes that 10% of what is 
produced for fresh cassava consumption can be incorporated into 
dried cassava, since that proportion ls usual1y 1eft on the 
ground at harvest time because it will not meet market standards. 
But those remainings ("colas") are perfectly acceptable for 
drying. 

Total needs for additiona1 caS5ava (in both the fresh and 
feed marketsl by the year 2,000 reach 1.5 million tons, in 
153,676 new hectares and with 34,546 new jobs generated in the 
process. 

IV. Concluding Comments.- Venezuela has made considerable 
efforts to substitute food imports and reduce its level of 
dependence on foreign suppliers. The food processing ability of 
the country has expanded very rapidly but the raw material s 
demanded contain a high proportion of imports. Wheat is almost 
one hundred percent imported, while 60% coarse grains use in feed 
production come from abroad. This, in spite of the rnassive 
subsidies and price estimulu5 given to farmers of those crops, 
and rapid growth in corn and sorghum production. 
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In terros of potential, cassava has much to offer. It is the 
cheapest source of energy in the tropics. That undeniable 
evidence should be put to work. The crops ability to grow under 
a very wide range of ecosystems and the present low yields, 
indicate that Venezuela could use many of its unproductive lands 
to cultivate cassava and achieve substantial productivity gains. 

The present dilemma of substituting expensive 
for cheap imported onas and at the same time 
abundant food to the urban consumar must be broken 
productivity, rather than area expansion, in order 
of local products low and competitive. 

local grains 
provide cheap, 

by mean s of 
to keep prices 

Increasing sorghum and corn yields far beyond their present 
levels (which are based on heavy use of subsidized fertilizers) 
is unlikely. But with cassava, it is a different story. Present 
average country yields of 8.0 tons/ha are very low. Protinal, 
under field conditions obtains 15-20 tons/ha. At those levels, 
cassava becomes a much better alternative than coarse grains in 
Venezuela. An exhaustive-discussion on this topie can be found in 
Rios et al. 

The case of fresh cassava also merits attention. With the 
introduction of a very simple new technoloBY that does not 
require further more than the willingness to apply it, because it 
is quite inexpensive, impressive results can be achieved, as the 
Colombian experience (Bucaramanga pilot project) demonstrates. 

The political and economic forces behind the present import 
substitution strategy are quite complexo Food processors, which 
are, for the most, direct importers of their own raw material, 
exhibit a good deal of market power concentration. They exert 
effective pressures on policy makers to protect their own 
interests. This has been probably the reason behind an 
increasingly specialization, both in terms of production and 
consumption. on a few imported items that are used as inputs for 
the local pl'ocessing firms. 

As some 
attention to 
Venezuela. 

of these firms (Protinal, Purina) 
cassava, the future of this root may be 
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Table 2. Annual Rates of Growth of Real GDP, Agriculture and 
its Subsectors. Venezuela. 

Total Ag:ric. CroEs Livestock 

1958-73 5.5 4.3 2.7 6.6 

1973-78 6.3 4.7 5.1 7.3 

1978-85 -1.5 1.9 0.3 3.1 

Source: OWn calculations. 



Table 3 • 

Año 

1920 

1930 

1940 

1950 

1960 

1970 

1978 

1980 

Evolution of Exports and Population Composition, 
1920-1980. 

Percent of Exports Percent oí Population 

Coffee-Cocoa 011 Rural Urban 

92,0 2,0 74,0 26,0 

15,0 83,0 65,3 34,7 

4,0 94,0 60,6 39,4 

3,0 96,0 46,6 53,4 

2,0 90,0 32,6 67,4 

0,8 90,2 24,3 75,7 

82,5 24,3 75,7 

0,2 92,0 23,9 76,1 

Source: Dirección General de Estadísticas. 



Table 4 • 

y e a r 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

Agricultural Imports and Production. Venezuela 
1970-78. 

Value of Agricultural 
Production 

(Millions of 1960 Bs.) 

4.137 

4.197 

4.141 

4.355 

4.663 

5.005 

4.922 

5.306 

5.634 

Imports of Processed and 
Nonprocessed Agric.Goods 

(Millions bf 1960 Bs.) 

1.471 

1.248 

1.393 

2.021 

2.912 

3".981 

3.650 

6.141 

6.450 

Source: BID, FeA Project, 1984. 



Productos 

TABLE'4A 

Productos cuyo consumo aumenta al disminui .. 

el estra to de ingreso 

(.t.dq8 

[urabobo luli. Ya('!E~ 

P •• ta. (l) P8!!tes (l) 

legtJmjnosas O) leguminosas (1) leguminosas (l) 

Azúcar O) Malz (1) lI.iz (l) 

Gaseosas (l) Azúcar (1) 

Ave. (1) Aceite Vegetel (1) 

Huevo. (1) Pescado (J) Huevo. (1) 

Embutidos (2) leche en Polvo (1) leche en Polvo 

[mbutl dos (2) 

(J) Alto componente importado; (2) mediano; O) bajo 
Fuente: FUNDACREDESA. Elaboración propia. 

(l) 

Port.~9ues8 

P.st •• O) 

leguminosas O) 

llah (l) 

Gase09as (I) 

Pe.cado (J) 

Huevo. (1) 



TA'lLE 4B 

Distribución porcentual de aportes calóricos y pmtéicos en la dieta 

de acuerdo al origen de los pmductos más importantes (1982) (*) 

Aportes Calóricos Aport.es Protédcos 

Aporte Aporte Aporte Aporte Aporte Aporte 

Producto lotal Nacional I """,r t..do Tolal Nacional Importado - ~ ~ ~ :; -~ ~ 

Arroz 7,74 1 ~ 14 ~,69 5,69 

Haiz 14,64 2,77 11 ,87 10,77 2,04 e,n 

Trigo 15,68 0,12 15,76 1.1,22 0,17 21,05 

Car"ola 1,61 0,47 1,14 4,28 1,24 3,04 

rrijol 0,19 0,19 0,62 0,62 

Aceite Veg. 10,95 >,07 7,88 

Ocumo 0,20 0,20 0,12 0,12 

Papa O~87 0,78 0,09 0,80 0,72 0,08 

-Yuca 1,'5 1,'5 0,}7 O,}7 

Aguacate O,U 0,2} 0,07 0,07 

Cambur 2,78 2,78 1,64 1,64 

Naranjas 0,46 0,46 0,'1 O,}l 

Pilla 0,07 0,07 0,02 0,02 

Plátano 1,9' 1,9} 0,69 0,69 

Cebolla 0,15 o,n 0,18 0,18 

tomate 0,10 0,10 0,29 0,29 

Azúcar 15,91 \4,79 1l,lZ 

Ceceo 0,20 0,20 0,22 O,Z? 

Csfé 0,06 0,06 0,28 0,28 

-del fot .. ! 7S,n 27 ,46 "'7,86 47,57 14,61 n,90 ~ 

:; del Sector 
Vegetal 100 36,46 6},54 100 30,84 69,16 

Fuente INN, COR DIPLAN. Cálculos propios con la participación del lng. A. van 

Kesteren. 

(.) Los productos señalados aportan mas del 9.')% de la energí,! y proteina 
-_:~- -



TABLE 5. Venezuela, Internal to International Price Ratios, 1972-82 

ITEMS 1972 1973 1974 

Malze 1.00 1.22 

Sorghum LOO 0.79 0.7t 

Sugar 1.00 0.55 

Beef 1.00 0.91 

Dairy 

Pork 

Sources: 1982 Statistical Yearbook, IMF 

MAC, Anuario Estadistica 

1975 1976 1977 1978 

1.22 1.65 1.56 1.56 

0.97 1.22 1.54 1.41 

4.19 1.18 1.48 1.64 

1.04 1.08 0.87 

1.00 1.37 1.45 1.36 

1.00 1.16 0.72 

1979 1980 1981 1982 

1.85 2.46 2.64 3.21 

1.15 1. J 6 1.47 1.93 

2.34 0.95 1.53 2.95 

0.99 1.01 

1.28 1.80 1.41 1.41 

1.08 0.85 0.99 1.01 



Tab1e 6. Real Interest Rates. Venezuela 1979-1984. 

Nominal Interest Rate 

Cornmer. 
Year Bank ICAP BANDAGRO FCA 

1979 11,6 3,0 11,2 7,5 

1980 12,6 3,0 11,2 7,5 

1981 14,5 3,0 11,2 7,5 

1982 17,6 3,0 11,2 7,5_ 

1983 16,6 3,0 11,2 7,5 

1984 8,5 Y 3,0 8,5 '8,5 

Source: BID. 

Rate 
Inflation 

12,3 

21,6 

16,0 

9,7 

6,8 

16,0 

Interest Real Rate 

Cornmer. 
Bank ICAP BANDAGRO FeA 

-0,7 -9.3 -1,1 -4,8 

-9,0 -18,6 -10,4 -14 ,1 

-1,5 -13,0 -4,8 -8,5 

7,9 -6,7 1,5 -2,2 

9,8 -3,8 4,4 0,7 

-7,5 -13,0 -7,5 -7,5 



TABLE 7 

Sector Agropecuario 

Financiamiento de parte de Entidades Públicas y Privadas 

(millones de bolívares a precios corrientes) 

Financia-
Banca Entidades Públicas miento 

Allos Comercial BANDAGRO ¡CAP FeA Total Total 
(1) (*) (2) (3)=(1)+(2) 

1975 672 917 917 1.204 2.890 3.562 
1976 3.242 691 951 329 1.971 5.213 
1971 3.725 1.112 1.130 227 2.469 6.194 
1978 1.425 1.305 1.319 295 2.919 4.344 
1979 398 1.690 1.097 483 3.270 3.668 
1980 1.411 1.895 1.322 264 3.481 4.892 
1981 1. 7 77 1.493 1.629 201 3.323 5.100 
1982 1.280 1.389 1.188 272 2.849 4.129 

* Los flujos crediticios fueron calculados como la diferencia entre 
los saldos de la cartera agrícola a fines de un ailo determinado 
respecto al saldo de la cartera a fines del al10 inmediatamente 
anterior. 

Fuente: Banco Central de Venezuela, Informe Económico de 1979, 1981 Y 
1982. 
fondo de Crédito Agropecuario, Oficina de Planificación. 



Table 8. Venezuela Production of Major Carbohydrates, 1960-85. 

• 

=~~~===~~~======== ProducciQn ====~:============ 

AnQ Yuca F'apa Ar'rc.z Maiz TI' igQ Platano 

TM TM TM TM TM TM 

19E.0 :340 134 72 439 1 296 
1961 300 74 81 420 1 301 
1962 323 121 1 O~: 540 1 275 
1910.3 342 111 131 4:30 1 2710. 
1964 :312 124 165 475 1 287 
1965 301 1 :36 199 521 1 28~! 

1966 320 126 194 557 1 279 
1967 316 133 22:3 ;'::'-,-J 

.;.¡.;j • .;.¡ 2 259 
1968 :341 143 244 661 1 2'3:3 
1969 310 124 244 670 1 :342 
1970 317 125 226 710 1 ':;.:70 
1971 32:3 1 15 l58 713 1 377 
1972 318 109 16A 506 1 :372 
1973 -272 124 :302 454 1 :3E.9 
1'374 293 152 297 554 1 382 
1975 317 152 36:~: 6.5:3 1 370 
1976 29.5 1 :~:2 20E. 417 1 :36:3 
1977 304 179 49E. 774 1 406 
l:m~: :304 171 502 591 1 445 
1979 :315 191 E.14 612 1) 437 
1 '::!80 ::n2 19~,t 619 575 () 418 
1 9::: 1 :327 171 E.81 452 O 426 
19:::2 301 217 609 501 O 413 
1983 :325 22.5 449 4:38 () 420 
19f:4 :3:31 226 409 609 4'':<'::' "-"-' 

1 9::;5 310 1 91 472 900 445 



TARLE 9 

Venezuela.- Cassava Production By State, 1,983.-
Has. T ons . Pr.:.d . Per Cap, 

Eastern 
Bolívar 
Sucre 
Monagas 
Anzoa te'Ju i 

Central and C. West 
Carabobo 
Cojedas 
Guaríco 
Falcon 
Lara 
P.::)rtuguesa 
Apul'e 
Míl'anda 

Andes and Westel'n 
8arinas 
Mer'ida 
Tl'U,iillo 
Tachil'a 
Zul ia 

Totals for the Country 

Summary of F'roductiof}.-

E8.ster'n 
Central Bnd C.West 
Andes and Wester" 

5 , 482 
2,016 
:3,9::::7 
4,270 

'2,40'3 
2, E:Ol 

85:3 
144 
27::: 
566 

1 , 1 4E: 
2,012 

1,600 
1 ,":1'71:::, 

917 
2,128 

40,412 

.52,740 
21,402 
42,:;:1:3 
:30,960 

11), 104 
21,:317 

7,.5:36 
546 

2) 100 
2,611 
7,475 

24,408 

12,:?-00 
14,812 

4. , 6::;':1) 

14,94:3 
.52,977 

,724 

40 r .1526 ~324 I 7::;::3 

lLf7,415 
·lE .• (1'37 

1 OCl ¡ 2·1 2 

72.4 
:;::4,5 
99.3 
41 1 

9.1 
14:3.9 
18.6 

1 .1) 

1 . B 
·13.5 

34.8 
16,2 

:36.8 
29.2 

8 . .5 
20. 1 
2E:.8 

26.8 

20.4 

45.5% 
~;:;3 . .s x. 
:31 .01" 

• 



Table 10. Characterization of the Sample -of Cassava Producers, 
Monagas, 1986. 

Number Interviewed 
50 

--_ ... _---

Mechanized 
10 

/ 
Cassava Alone 

25 

\ 

Fertilized 
/ B 

"" Not Fertilized 
2 

Fertilized 

/ 2 

Non Mechanized 

15 \ 

Not Fertilized 
13 

Mechanized 

Cassava + Maize 
25 

'" 
Fertilized 

B 

Not Fertilized 
1 

Fertilized 

/8 
Non Mechanized 

16 

'" Not Fertilized 
8 

Averaqe Cassava Lot : 3.5 Has. 



TlI.PU: lOA-

YUCA 

OFERTA Y DEMANDA 
(Ton.) 

1 2 3 4 5 6 7 

Oferta DEMANDA 
Producción intermedia Alimentación Producción Consumo Demanda 

Años Nacional [Almidón) Animal de Casabe Directo Total 

1960 340.248 6.450 131.988 40.518 161.292 340.248 
1961 339.223 14.310 131.855 40.131 152.927 339.223 
1962 322.B05 22.434 123.921 39.741 136.709 322.805 
1963 342.388 21.558 134.237 39.354 147.239 342.388 
1964 311.697 16.439 119.066 38.964 137.228 311.697 
1965 301.423 29.040 114.244 38.557 119.582 301.423 
1966 320.000 24.912 124.053 38.187 132.848 320.000 
1967 315.563 23.070 122.190 37.800 132.503 315.563 

! 1968 340.882 40.818 132.027 40.800 127.237 340.882 
1969 309.847 41.550 119.892 37.200 111.205 309.847 
1970 317.197 39.558 122.719 38.100 116.820 317.197 
1971 322.724 46.158 124.621 39.000 112.945 322.724 
1972 318.170 46.110 122.468 38.100 111.492 318.170 

X 323.244 28.647 124.868 38.958 130.771 324.Q13 

Fuente: Cuadro N· 14 Consumo Aparente. 

363 



TABLE 11 

---------========================~:=============== 

V E N E Z U E L A 
1965-84 

Resumen de Tasas de Crecimiento Anual 

onsuma Per Capita 
Vacuno 
Cerdos 
Aves 

1.3% 
2.3% 
5.9% 

Consuma Par Capita 
Yuca 
Papa 
Arroz 
Trigo 
Maiz 
Platano 

-3.1% 
-0,0% 

2.2% 
0.7% 

-0.6% 
-0.8% 

roducclon Total de Aves 
8.9% 

recios Reales al Datal 
Vacuno 
Cerdos 
Aves 

2.2% 
0.7%. 

-2.4% 

Produccion Total da Yuca 
0.0% 

recio Relativo 
Vacuno/Aves 

oncentrado Animal 

mp. Maiz y Sorgo 

oblacion Urbana 

oblac1on Total 

4.6% 

10,4% 

23.3% 

4.2% 

3.3% 

Precios Reale~ al 
Yuca 
Papa 
Arroz 
Trigo 
Maiz 
Platano 

Precio Relativo 
Yuca/Trigo 

Ingreso Real pe 

Produce. Sorgo 

Detal 
3.8% 
2.6% 

-0.5% 
3.0% 
3.3% 
1. 6% 

0.8% 

1. 8% 

5,1% 

$,1% 

Periodo 
1965 

a 
198.0 

-2.9% 



Table 12. Venezuela. Real Retail Prices o~ Carbohvdrates and 
Per Capita Real Income, 1960-1985 (Bs. of 1968í. 

========###Ppec i,:.s al De t.¡¡, 1 def lacta.jos por' IPe Alimentos#### YDR 
Per Cap. 

Platano Yuca Pap¿.. Al"l"-OZ Maiz TI' igo;:, Platano Defl 

1 ,960 
1 ,961 
1 ,962 
1 ,96:3 
1 , 964 
'1 1965 $0 71 $0. fJ7 $1 .21 $0. r-;: $0.64 $0. 59 $3. :38 
1 ,9E,;; $0 . .59 $1 .01 $1 ¡::..~ 

-"::' ~;O . (;·9 ~·o . 6:;:: $0. 58 $3.:34 
1 1 9 67 $0 E,l $0 .97 'l'l .~E.2 $,0. 71 $() F,:~: $0 , .5:=: $:3.37 
1 ,968 $0.70 $0.90 $1 .61 $0. 70 $0.62 $0.60 $'":> -' .30 
1 ,969 $0.6:::: $1 .01 $1 . .54 $0.66 $0.61 $0 . .59 $:3. 4 e, 

~ 

1 J '370 $0.60 $0,90 $1 .44 $O.E.E, $0 .67 $0.49 $:3. E-? J4 

1 ,971 $0.64 $0 ::::4 $1 4'" $0,'::.,::: $0. 6~, $0 . .50 $'" .~ . S8 
1 q""-'-' 

I - 1"::" $0.6.5 $0 '3.5 $1 .:36 $0.6;::: ~¡O , f~:3 $0 . .5.<1 $3 . .59 
1 , 97:3 $0.6:::: $1 . ('4 ~;'j .34 $0.76 $0. 61 $0.054 $:::: .69 
r,974 $0 .. ':\8 $0. '3:::;: !In ,:30 $0 "/'3 !t:-O .56 $0.:'52 $:3,61 
1 , '37.5 $0.73 $0.;:;;'3 $1 .-:,.-,. . '-'';:'' 't.<) . E:O $0. SI $0. E·O $4.0:3 
1 ,976 $0.79 $() .::::7 $1 17 $0 .;:::';' $0,63 $(1.6.5 $4 .,sS 
1 , '377 , $0.89 $0.79 $1 .06 $0. 79 $0. :=:2 $0.62 $4.68 
1 , '378 $0.85 $0.7::: $1 .0:;; $0 ,7::: $1 16 $0.62 $4.65 
1 ,979 $0.94 $<) . :::'3 $1 .02 $0.90 $1 .2;3 $0.61 $4 .97 
1 ,9S0 $1 .00 $·1 . "36 $1 .005 $1 .01 $1 15 $0.60 $.4.80 
1 1 981 $0.98 $1 .55 $1 .80 $1 1:::: $1 .09 '¡-d) . E,S $4.7:3 
1 ,982 $0.91 $1 12 $1 .. SO $1 .02 $0. '31 $0.64 $4 .65 
1 , 98:;: $1 1 1 $1 .46 $1 4--;:' . "-' $.1 .03 $0.::::6 $0.64 $4.36 
1 1 '3::;:4 $1 .27 $1 .46 $1 .!O,A $1 .22 $0.90 $0.77 $4. 1 1 
1 ,9::;:5 $1 .44 $1 .67 $1 .45 $1 .4S $0.8.5 $0.85 $:3.97 



TABLE 13 

---------------------------~----------~--------~-------------------

Elasticidades de Series de Tiempo p~,ra. vair'il:ts Pc:,ises, 19f;:.:;'-:::4 
Ccmsumo Pe,' Cap i ta de Yuca F~'es!:a 

[ngresc> 

.Jrbanizac ion 

Cr:'t 10mb i i:<t; Ec uadt:.:;t\"' 

-0.43· 
(::::.09 ) 

2 . .51 
( 1 .7::::) 

-1 . .5S 
(3.14) 

NO 

--2. O:::: 
(:3 , .'39) 

1 ,,::.Q 
, '..;0'_' 

( 1 .8'3) 

-o, '3'3 
(2. ::;:.5) 

0.45 
(::::.01) 

:2 4::;:: 

-o. 1 (l 
(4.62) 

-<) , 1:3 
(7.03) 

-(l. 13 
(S. ) 

(1.07 
( .s , :3:::1 ) 

NO 

-0.21 
( ~: , 0:=: :> 

0.03 
(0.1:;:) 

-1.03 
(9.17) 

O. 1 1 
( 1 .84:> 

r) ,64 

Venezuela 

-0.10 

0.0:::: 
(0.44) 

-0.7'7 
(El. 90) 

<) 1:;: 

0.09 
(2.16) ( 1 2 . ;!/! ) 

<). ] :::: 

(2,00) 

lalores entre parentesis: est·~distico t de Studenl. 
1odelo Doble Logaritmico pe-DLS. 

Elasticid2td'2s d¡.~' S~,~rif.~s d~:.: 1" i~~I¡¡p':' p?Td".::::t v~rios P~j l':;t:;':.q 

(:Ül'1Sl.IIf!O Pt?r' C2t.I:::d t~1 de C·~.l'llC~ dp {\\l .. ,,=:.,:::;¡. 

>recio Propio -0.46 
(]0.4.5) 

o.ee 
( 1 1) . 86 ) 

1) . .;,] 

-2. '34 

-llll 
(5.60) 

'-0 . 1 :~ 
í. 1 .7::') 

O.S7 
(&).14) 

O. :::0 
( ::;: . :::;: :;::: ) 

O.::::¡'3 
( 1 . ':;:6) 

-o. :'':;":'; 
(( .. ::::::) ) 

o ~.'~ 

(lO."?:::) 

-n" 1.::; 
(:;::.10) 

O, .5:::: 
(6.4':-) 

'alores entre parentesis: est8distico t de Student. 
t,~,jelo Duble Lo~aritmico pe-DLS. 

--1 19 
(6.2f;) 

~~·o ' '32 
( 1 O :;;:9) 

1) . . Si! . t. \':.) 

( 1 . 54 ) '1 4 (l~: .' 

u .• ::.(. 1) . (t.,1 

( :::.: . 7.5 ) " 1 . '7 t. ) 

0.52 -0.70 
<: 2 _ :3~, ) ( -.2 . 1:2) 



Table 14. Venezuela, Per Capita Consumption of Maior 
Carhohvdrates 1960-85. 

====>===:==CONSUMO PER CAP 1 TA DE CAR80H 1 DRA 1 O!.:; =="''''======''''''=''''''==''' 

AlfC. Yuca Papa A\'roz Ma.íz TI' i. ';;J':;' Platano 
Paddy 

1960 4'-:> 3 16.7 7 ,S :32.3 :3E. ,9 :36.8 
1961 :35.9 8 '3 '3 ,O 3:3.5 37 ~, 

..c :36.0 
1962 ::37 , ,.., '" 1 :~:. 9 1 1 ,4 :39.9 :30. 5 31 .7 
1 '3E.:3 37. ..:~ 1 .-, .~ 1 4 <; 31 6 34 ,() ::::0.6 <- '-' 

19E,4 3::;:. :3 1 3 .-:. 17 F 48. .::. 45.4 :30.6 ~ -' '-' 
1965 :30. '9 1 :::: 9 ,-.,~, 

LL 5 :~:9 9 4::: .-2 29 .0 
1966 :31 F . ~ 1 .-;. ,S 24 ~ 1 ··::OC' 

'-"-' . 4 4"" .c 2 27.6 
1967 30 1 12 .7 

~ 
27 ~, 

'" 41 .:,:. 
'_.' .52 E, 24 7 

1968 31 .3 1 ,~, 
',' 1 -7,>C; 

~- . 4 .57 .6 054 " . . "-' 26, '3 
1969 27.5 1 1 ,O 22 ,4 405 ,1) SO 7 :30. :3 
1970 27.2 10.7 24. 4 48.S 48.9 31 .7 
1971 26.8 9 5 1 2 7 .51 .6 46.2 31 .:3 
1972 25. F -' 8. 8 13. ~f~ 45 5 4S.:3 2'3. 9 
1'37:3 ~~ 1 .-, 

,.<. '3 7 23 7 51 4 42.6 28.e 
1974 22.2 1 1 .5 27 .5 5:2: . :3 40.'3 :2~=~ . '3 
1 '375 . :3 1 1 2 1 SI 5 4E- ,4 27 1 
1976' 21 O 9.4 14 7 37 O SO ::: 2,5 E: 
1 977 21 ,O 1 'c' ~ :3 :34 2 S:;~ LI 4E: ,7 28.0 
197::: 20.:3 1 1 .4 -::.-:,:, 

'-"-' 6 4~ .. :3 ,54.0 29 c' 0'_' 

197'3 20.4 12.4 40.4 42 .-, 
,L 45 ,9 28. :3 

19BO 19.6 12.5 40.0 50 .,5 4::::' 7 26.:3 
1981 1'3. '3 10 .4 41 .5 .56.2 S:3.9 25.9 
1982 18.0 1 :~, o ::;:6. 5 SO E, 46. :::l 2A. 7 
1 98:=: 1 8.8 1 .', ,~ .0 26.0 41 .0 4 c, 

.~ . :3 24 .-;. 
,,' 

1984 18. E. 1 2 7 22.9 :~:5 .'3 60 :3 24 F -' 
1 98.5 1 E .. 9 10 .4 25 7 29 4 56.8 24. :2 



TabIe. 15 Pl'oject1ons tOl" time' Se't'1e& Model faX' the year 2000 Venezúela. 

DRIEn CASSAVA 

Annual Rates of Growth 
Per Capita Real Income 
Population 
Real Retal1 Price Poultry 
Real Reteil Price Pork 
Sorghum Productlón 

VARIABtES tEVELS 

Population 

Per Capits Conaumption of: 
Suf 
Pot'k 
Poultry 

Pnt'k M~8t Production 
Poultry Me.e Production 

Total Feed Production 
Pork Feed Pl'oductlon 
Poultry faed Pl'oduction 

Maize/SorghulB 
lmplicit Use 
lmports 

ORlen CASSAVA 
Pucent in Feed 
Required Product1on 
Mai~e/Sorghum Imports 
Fo.re:1gn ~ehenge Ea'minga (MilI. 'US$) 

Fresh/Dried Ca"sava Conversion 
Casaava Y1eld/Hectare 
Fresb Casaava L8bo~/ha 
Dried Cassava Labor/ton 

Freeh Cessava Requireo, 1000 tons 
Required Hectare$ 
NéW Jaba Gene~8ted 

FRESH CASS~VA 

Annual Ratee uf Growth 
Per Cepita Real Income 
Population 
Real Retall Price Fresh CassBva 

VARIABLE LEVEI-S 

Population 
l"er enpite Consumption of 

Fresh Cassava 
Fresh CaSSAva Productlon 
Prodnction locrense (lOOO tons) 
Additional Rectares for Cass8va 
new Jobs Generated 

FINAL BALANCE FOR TRESH ANO 
DRIED CASSAVA. 

Additional Froduction for 
Fresh Cassava (lOOO) 

Required ~ectares 
new Jobs Cenerated 

1.0 
2.8% 

-1.0% 
-1.0% 
4.0% 

~ 

17.8 

19.1 
6.4 

16.9 

U4.5 
290.2 

2,955.5 
956.1 

1,744.4 

1;921.4 
1,300.0 

10.0% 

1.0% 
2.8% 

-1.0% 

1984 

17.8 

18.6 
331.0 

2000 

28.3 

7.9 
25.2 

223.0 
784.9 

5,736.6 
1,783.7 
3,204.6. 

3,128.8 
2,012.6 

573.7 
1,438.9-

$57.4 

2.5 
10.0 
45.0 
3.0 

1,380.0 
131,996 
34,545.6 

2000 

28.3 

19.1 
541.8 
156.8 

15.680.0 
3,763.0 

1,536.8 
153.676.0 
34,545.0 



le 16. Profitabilitv of a Cassava Dryinq PIoor, Monacras. 19B6. 

,dio de Factibíl idad para Plant.a de S:ecad,=, NE>.tul'al de YUCE> .. 

• rficie de la planta(Mts.Cuadrados): 
?S de Operac ion( ¡Vleses/A~o) : 
,e ida,j de Secador K'3S. /Mt.. Cuad,.ado) : 
~a Yuca Seca S¡ton: 
:·0 de Mano de Obra ($/día): 
~o,. de Conversíon Fresca/seca: 
Jimiento de Yuca Fresca/Ha. (Kgs.l: 
~os de transporte yuca 5eca($/ton): 
: í o de 50l'gO ($/ t.OI') : 

1,000 
4 

12 
$2,010 

<1',50 
2.5 

12,.500 
$100 

$2~,51:;: 

;***j:********:t::t:***:t:j:***:t:**:t:***:*'*******:*::I<:t~:t:*:*':4':,*::****:*=*:*=*:*:t:****: 
Tasa lnt·erna Calculada: 1.5.0% * 
Valor Presente Net,;:. (10%): $9.5,391 :to 

,***::*:*:*:***:*****=*:**:t:****:'¡:***:'¡::I(**********=*:***:t::t;***:*::t*****:n::j(:'¡:* 
Icidad Anual, Yuea Fresca 
.valente en Hect.al'eas/a~'=, 

INVERSIONES 

,se) 

'ea de Pica,;:jQ 
:,deqa 
,lla 

'ozadora 
,t.OI~ con acople 
,scula (500 k'J i 

HERRAMIENTAS 

"'J'eli llas 
,las 
'St.I' Olos 
:cü';Jed':,,"es 
Ipaques 
,l'pa Plastica 

8 T O TAL 

evísiQs .5% 
t", ·cle Trabaj o 

(Kgs.): 

Unitario 

$60 
$100 
$160 

$15 

$10,000 
$15,000 

$1,500 

$:350 
$28 
$15 
$50 

$:3. SO 
$:::: 

576,000 
46.1 

Unidades 

1000 
32 

:::::36 
240 

1 .-, ""-
4 
4 

200 
SOO 

1400 

Vale,r Real 

Pesos de 1985 

$60, O(H~) 
$3,200 

$260,000 
$45,000 

$10,000 
$15,000 
$1,500 

$26,500 

$12,000 
$3,000 
$4,000 
$4,0(1) 

$20,000 
$40,000 

$477,700 

$2:3 t 88S 
$42,000 

$.54.3,585 



TA'fILE 17 

nislribulioR 01 Direct Costs lor Cassava (Fresh aud Oriad) 
and lor SorghuI, "tnagas l Venezuela, 1986. 

Drying ,osts Drying and Ra. lateríal 
Total Cost per Ton. Cosl ~.r Ton Fre. "tI 20 Olfícial 7.5 
Bs./ha BS./ton Bs.lton USS/ton 

land $8.33 $O.OA 12.54 SO.13 
labor U1.466.67 S206.02 $m.l7 129.61 
CapHal $59.311.12 f251.6~ $160.69 138.03 

Tolal 106346.12 U63.74 11,35549 $67.71 
Rendí.ienlo Yuta Fresca: m,sao 
Farl Gat. Priee, 85XSorghul SI, 870 
nross "argin $515 

CQslos de Produrcíon de Sorgo, Konaoas. -1.986 
Rendíliento: 2.5 tanslha -

~echanization 
Input> 
Labor 

Land 
labor 
Capital 

Total 

Far. Gate Price 
6ross Margin 

Toh.! +201 
mU6. 
1058.28 

2e8 

Tohl 
520.83 

526S.00 
$2,286.74 

Costlton Cost in ijS Dollars 
Bslton Fre. Rale Dlficial 7.5 

$8.33 fO.42 SI.ll 
S115.20 $S.76 '15.36 
5914.70 $45.13 S121.9G 

$2,595.58 $1,038.23 

$2,200 

$.51.9\ 

$110.00 
m.09 

SI3U3 

$1,1&2 

$0.34 
$78.97 

fI01.'2 

$180.13 

• 
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