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PREFACE

Description of the farm policy study and documentation

The Bolivian Farm Policy Study Project was an outgrowth of an AID/W
initiative, dating back to December, 1974, to develop an Agricultural Sec-
tor Analysis. The project pu:pcse was two-fold: (a) tn obtain reliable in-
formation on the soclo-economic charscteristics of rural farm and nonfarm
households; and (b) to utilize this information to better formulate strate-
41es and policies which will contribute to the achievement of the project
goal - which was to increase the per-capita income and improve the standard
of living of Bolivia's rural people - and imprecve GOB and USAID/B programs
in the rural sector.

The project initiaily comprised the following data gathering and analy-
gis activities:

a) National Socio-Economic Farm Survey, the principal purpose of which

was to provide benchmark information on the socio-economic charac-
teristics of agricultural establishments in Bolivia and to utilize
this information »oth to define appropriate target populations for
development assistance and to make more informed judgements as to
the relarive advantage o1 different policy instruments in effective-
ly reaching different target populations.

b) Analysis of Southern Valley-Survey Data, the purpose o! which was to

analyze in greater depth and more completely the data gathered in
April and May of 1977 in the Departments of Chuquiezca, Potosl and
Tarija to facilitate the more precise identification and character-
{zation of the rarget population of the Agricultural Sector Il Pro-

ject.



c)

d)

e)

f)

1

Credit Analysis, whose purpose was ‘wo-fuld: (1) to eva’uste the
impact oy crcdit provided uncec Agri..itural Sector 1 a-d 1I Pro-
jecte . the incemev anl roduction of reciplents and to attempt to
identify the conditims .. ! characteristics of small agricultural
establistment operators, and help explain tune success or fallure of
credit: and (2) to analyze the Bolirian rural financial markets

as a whole in order to be enabled to make recommendations to improve
their capacity to serve the small agricultural establishment opera-
tor and to deveiop their lorngrun viability.

National Crop and Livestock Technology Survey, whese purpsoe was to

provide benchmark information as to the basic level of technology em-
ployed by the smail agricultural esteblishment operator and {ts af-
fect on the costs incurred ~#.ad returrns realized for individual crop
and livestock enterprises. Data and information resulting from this
survey was to serve to identify directions for future small-estab-
lishment-ot iented agricultural resear::: and assist in the identifica-
tion of oppertunities currently being realized by relatively few ag-
riculturalists which are expandable to a broader population.

Traditional Practices Study, the purpose of which was to provide in-

formation supplied by the small agricultural establishment operators
as to the many subtleties of their decision-imaking activities and
the dynamice of technology adjustment and development over time.

Rural Household Study, the purpose of which was to collect anu ana-

lyze data related to the characteristics and performance of rural
households. This included data on: levels of consumption, variety
of diet, patterns of expenditures, income from nonagricultural sourc-

es, the role of women and children in household and agriculturai
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activities, health and health-related expenditures, mortality, quan-
tity and type of savings, migration patterns, education and school
attendance, inventory of household equipment and furnishings, ritual
teasting and "godfather” expenditures, etc.

g) Data Integration, the purpose of which was to integrate the data and

information generated by the several surveys and studies of the pro-
ject, cozplement them with other available information and compile a
comprehensive Sector Assessment of the rural sector of Bolivia which
would: (1) describe the constraints to achievinz a more rapid and
broader development of the small agricultural establishment sub-
sector and an improvement iu the per-capita income and standard of
living of the rural people of Bolivia, (2) detail the socio-economic
characteristics of the ru:ial target populations, and (3) recommend

strategies and policies to overcome the {dentified constraints,

The surveys and studies included in the Farm Policy Study project were
to build upon the Southera Valleys Curvey which was accomplished at the Mis-
sion's request in order to identify more specifically the target population
for the *gricultursl Sector II Projec.. The Southern Velleys Survey which
consisted of 750 agricultural households in the departuments of Chuquisaca,
Potosi and Tarija was conducted in April and May of 1977. The coding, edit-
ing and tabulation of the data was completed imrediately thereafter, and
initial analysis was perforwed in July and August of that yeal.l/ The fol-
.owing i8 a list of the type of data enurerated by survev questionnaire

section:

1/ An Assessment of the Southern Val.eys Region of Rolivia, Analytical

Locument No. lA. by James Riordan, Ministry of Rural Affairs and Agriculirure
cf Bolivia, La Paz, July, 1977.



Section

Section

Section

Section

Section

Section

Section

Section

I1:

I1I1:

Iv:

VI:

VII:

VIIL:

IV

Demographic data on the producer and members of his house-
hold; literacy; formal education, special agricultural
training; languages spoken in the home; migration, and
technical assistance.

Access to roads and markets; means of transport; land
tenure; and land use and characteristics.

Area, production, consumption, sales and value of sales

by cropping pattern for each rrop on the establishment.
Technology employed for each crop on the establishment;
eapenditures for purchased crop inputs; availability of
irrigation water; use of paid and traded labor; transpor-
tation expenses related to input acquisition and product
marketing; and storage cf crop production.

Animsl inventory at time of interview; cash sales; produc-
tion and value of cash sales for animal products; expen-
ditures for animal purchases; production expenditures;
replacement, useful life, and fecding of oxen.

Prceduction and value of cash sales for products elaborated
on the establishment; elaboration input expenditures.
Off-farm and nonfarm income of household wmembers; miscel-
laneous expenditrnres.

Credit use and characteristics; machinery and equipment
inventory; existence of and membership in cooperatives
and/or other local organizations; and miscellaneous ques-

tions.



The National Socio-economic Farm Survey (Encuesta Sectorial Agropecua-
ria) was enumerated in June and July of 1978. The questionnaire content
was similar to that of the Southern Valleys Survey: both questionnaires had
the same eight sections and a total of 72 questions. The Socio-economic
Farm Survey included greater detail in some areas such as distribution of
crop production, demographic data related to household members, and credit
use and characteristics, among others. In addition, more detailed data was
coded and transcribed to the deta files than was accomplished for the South-
ern Valleys Survey (1142 duta cells compared to 412). The Socio-economic
Farm Survey geographically included all areas of the nation with the excep-
ticn of the Departments of Beni and Pando and the four provinces east of
the Rio Crande River in the Dernartment of Santa Cruz. The sample, larger
than that of the Southerr “alleys Survey, contained 1609 segments.

The Credit Surve' w2s enumerated in three rounds: 116 agricultural
households were i-:.‘viewed in 1978, 225 in 1979 and 280 in 1980. The ques-
tionnaire used was the same as that of the Socio-economic Farm Survey. The
sample for the Credit Survey was selected from a list of "small" agriculture
producers in the Departments of Chuquisaca, Potosi and Cochabamba who had
received credit from the Agricultural Bank of Bolivia (Banco Agricola de
Bolivia) and a control group of similar producers in those areas who had
not received credit from that Institutio:.:

The National Crop and Livestock Technology Survey was enumerated in
1979 using a questionnaire designed to collect much more detailed data re-
garding the level of technology employed by agricultural establishments in
crop and livestock production activities as well as data related to area,
quantity produced, and distribution of production. The sample drawn was a

sub-sample of the Socio-economic Farm Survey. Due to a series of problems
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encountered prior to the data processing phase of this survey, which in-
cluded, among other problems, sample design and questionnaire design, a de-
cision was made to discontinue project support of the survey. The collected
data was retained by the Bolivian Ministry of Rural Affairs and Agriculture
for manual editing, coding and tabulation of selected items.

The Traiitional Practices Study consisted of a data gathering activity
in the Departments of La Paz, Cnchabamba and Santa Cruz. Thirteen communi-
ties (five on the Altiplano, three in the Valleys and five in the Tropics)
were selected with six to twelve participants each who maintained diaries
of their socio-economic activities over a twelve-to-fifteen month perlcd.
Community and regional supervisors provided periodic assistance in ensur-
ing completeness and accuracy of diary entries. The type of knowledge ac-
quired included: 1) cropping and livestock raising practices employed; 2)
family member participation in agriculrural activities; 3) health and nu-
tritional dsta; 4) enterprise accounts; and 5) social and religious activi-
ties; to name a few. The final product of this study is viewed as being an
"encyclopedia" of rural agriculture ir Bolivia.

The Rural Householid Study, the purpose of which was described above,
was eliminated from the project due to the difficulty of coordinating the
survey and of identifying a Bolivian institution willing and able to assume
primary responsibility for its implementation.

The purpose of the current document and others in this series is to
present a complete rendition of all survey procedures and results. The
series is divided into three categories of documents for each survey; meth-
odological, statistical and analytical. The methodological documents are
intended to provide the user of survey information with details on the sur-

vey planning, sanple design, implementation, data editing, and tabulations
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in order that the strengths and weaknesses of the final products can be ap-
preciated more fully. It is anticipated that these methodological docu-
ments will prove useful to others who desire to conduct similar surveys.
The statistical documents are intended primarily as vehicles for the dis-
semination of tabulated survey data. The content and organization of the
data “{les are documented for the analyst who wants to work directly with
ihem or who simply wants to more fully understand the variables employed in
the tabulation of publishe! statistics. The analytical documents will ex-
plore the statistical data in some depth, describe the research results and
make policy recommendations. All these documents will be published in both
Spanish and English language.

A statement of the overall project goals, individual survey objectives
and content, statistical properties of the samples and survey implementa-
tion will be included in each of the statistical and methodologi:al docu-
ments. This will be done due to the expected broad range of users, many of
whom will be unfamiliar with the project in general and the surveys in par-
ticular.

Documents published as a result of these projects will follow the gen-
eral number scheme as outlined in Table 1. Should two or more documents
of a piven type be published for an individual survey, an alphabetic char-
acter will be added to the document number. For example, if two statistical
documents are published for the Southern Valleys Survey, they would be num-

bered SD#1A and SD#1B.
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Table 1. Project document numbering system

Documents
Su vey
Methodclogical Statistical Analytical
Southern Valleys Survey MD # 1} SD # 1 AD # 1
Socio-economic Farm Survey MD # 2 ShD # 2 AD & 2
Credit Survey MD # 3 SD ¢ 3 AD 1 3
Traditional Practices Study MD # 4 SD 2 4 AD # 4

The final product of this project will be a comprehensive assessment
of the rural sector of Bclivia. This will result from the data integration
phase in which information generated by the series of surveys and studies

under this project will be combined with pertinent secondary source infor-



SECTION

The objectives of this report

1. INTRODUCTION

The objective of this report is to explain the observed variability in

the socio-economic profiles obtained for 699 farm households in the southern

valleys area of Bolivia, with emphasis on the following aspects:

In

1)
2)
3)

4)

5)
6)
7)

8)

9)

variakles
variables
variatbles
variables
ties;

variables
variables
variables

variables

that

that

that

that

that

that

that

that

influence

influence

influence

influence

influence

influence

influence

influence

duced commodities;

net household income;
net farm income;
off-farm income

off-farm employment in agricultural activi-

the employment of hired labor;
crop productivity;
cropping patterns;

human consumption of farm-houseliold--pro-

variables that influence the marketed surplus of the farm household.

addition to the above, the report discusses the following aspects:

1)
2)

3)

4)

5)

farm size and land use;

the household labor force and its use;

the mutual exchange of labor (ayni-minka) and communal labor prac-

tices;

alternative definitione of net income;

perceived needs by the farm household.



Major findings

The thrust of ¢his report is technical in nature. It is, therefore,

expedient to list the major findings first, leet they go unnoticed when

readinz this report.

1)

2)

3)

4)

6)

7)

8)

9)

The Southern Valleys Survey provides a comprehensive and representa-
tive socin-economic profile of the farm households living in that
area.

In 1977, the average annual net household income per capita for the
699 farm households inciuded in the survey equulled 1840 pesos or

92 U.S. dollars.

There are substantial variations in this figure betuseen the Chuqui-
saca, Tarija and Potosi departmental areas.

There are substantial variatioas in net household income per capita
between farm houscholds within a given area.

Off-farm income for the region as a whole accounts for 44 percent of
net household jncome.

Farm households with members employed off-farm in nonagricultural
activities have substantialiy higher incomes than farm households
relying on farm income exclusively.

Farm households wi:h members empleoyed off-farm in agricultural acti-
vities have substantially highler incomes than farm households rely-
ing on farm income exclusively.

The creatio~ of additional off-farm employment would proportionately
result in the greatest increase in material welfare of the farm
households in the southern valleys area.

There is substantial mobility £ labor between farms, within the

region and between Bolivia and cuntiguous countries.



11)

12)

13)

14)

15)

16)

17)

18)

19)

20)

Tae average daily wage rate in agriculture equalled 31 pesos or
1.55 U.S. dollars.

The mutual exchange of labor (ayni-minka) and communal labor prac-
tices are very common in the area, but they are insignificant as a
proportion of the total amount of labor used in crop and livestock
production.

Time to market exerts a very significant influence on off-farm em-
ployment and, hence, on net hcusehold income.

Time to ma-. ket exerts a significant influence on net farm income.
Prices reccived for basic food crops are not systematically related
to time to markect.

Irrigated cropland is a common practice throughout the regilon. In
the Chuquisaca area, net farm income on irrigated farms is almost
double that of nonirrigaived farms. The corresponding differences
for the Tarija and Potosi areas are quite small.

Farm households receiving technical assistance/training have signifi-
cantly higher net farm incomes than farms not receiving techrical
assistance/training.

Only 1.7 percent of the farm households in the region receive techni-
cal training/assistance.

97.3 percent of the respondents in the region indicate a desire for
increased technical training/assistance.

Farms receiving bank credit have significantly higher net farm in-
comes than farms not receiving bank credit.

Only 3 percent of thz iarm households in the region receive bank

credite.



21)

22)

23)

24)

25)

26)

27)

28)

29)

Of the perceived needs by the farm household credit is mentioned
most often.

A cash flow analysis of the farm household's cash income and cash ex-
penditures con agricultural inputs shows that the latter equals ap-
proximarely 75 percent of the former. This percentage is not material-
ly d: " erent between farms of different size or different levels of
net household cash income.

Oft-farm emplo,ment may create the additional cash required to pur-
chase off-farm produced modern irwu's such as improved seed, feiti-
idzer, etc.

The use of industrially produced modern inputs such as improved seed,
chemical fertilizer, herbicides, pesticides, etc., is not unknown in
the region. Yet, the hectareage of crops using these moderr inputs
i8 quite small.

Yields per hectare on farms using these modern inputs are not syste-
matically higher than yields per hectar. on farms not using these
modern inputs. This may indicate that the available mocdern inputs
are not well-adapted to the pedological and ecological conditions of
the region.

Yields per hectare are significantly higher for farms less than 1
hectare size than for farms larger than 1 heclare 1. size,

Beyond the 1 hectare size, there is no systematic relationship be-
tween size of farm and crop yields per hectare for 19 annual crops.
The size of the farr has no systematic influence on the composition
of crops grown.

Virtually all farm households have off-farm sales of crops.



30) The proportion of production sold increases more than proportion-
ately with farm size.

31) Nevertheless, for any given crop (except specialty crops), the ma-
jority of farms growing tnat crop co not have off-farm sales.

32) The human consungtion of commodities produced by the farm household
{s closely related to the level of net household income. For the

region, the corresponding income elasticity equals 0.50.

Methodology used

The 1977 socio-economic survey covered 699 farm households living in
the valley areas ot the southern departments of farija, Potosi and Chuqui-
saca.l/ The questionnaire in processed form contains 422 coded responses
to an equal number of variables of interest.gl The totality of this infor-
mation constitutes a comprehensive and representative socio-economic profile
of farm households in the survey area. The questionnaire contains 8 sec-
tions:

1) the producer and his household;
2) the farm;
3) production, consumption and sales of crops;

4) technology and crop production expenditures;
5) 1livestock production;

6) processed products;

7) other incomes and expenditures;

8) credit and miscellaneous.

1/ The tabulations in this report exclude all 51 observations in the
Chaco Primary Sampling Unit for being atypical.

2/

£’ The input record consists of 415 cells. Eighteen cells serve for
farm-household identification purposes. The output record adds 25 addition-
al cells to the input record. The output record can be expanded beyond 25
cells if necessary.
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The variables of interist in these sections are interrelated. What a farmer
produces is related to the needs of his houselold. The amount of household
labor employed on the farm depends on the amount and the quality cf the
farm's resources and the opportunity earnings of labor off the farm in tie
agricultural and nonagricultural sector. 7ae kind of crops grown and how
crops are grown depends on the farm household's resource endowments, dis-
tance to market, tenancy, credit availability, factor prices and commodity
prices. Tnis Implies that vany of the variables which make up the socio-
economics of the farm household are simultanzously det<rmined. 3uch vari-
ables we will call dependent variables, e.g., net farm output, the quantity
of labor employed by the farm, the juantity consumed by the househoid of
products produced bv the household, the marketed surplus, net household 1in-
come, etc. The remaining group of variables we will call independent vari-
ables. Such variables a.e given to the household, e.g., the off-farm agri-
cultural wage rate, prices paid and prices received. The size of the famm,
the size of the household, the relative efficiency of labor and land are
also given in the short run.

The question arises as to whether a potentially very large number of
relationships between dependent and independent variables can be captured
by means of a compact behavioral model of the farm household. The advan-
tage of this procedure is that it penerates numerous internally consistent
hypotheses. Such hypotheses can be used to interpret the survey data when
transformed in terms of appropriate cross-tabulatious. If the survey data
confirm such hypotheses, then they can be used for predictive purposes.
Programe designed to allcviate rural poverty must necessarily rest on the
predicted impact of the policy instruments (irrigation, mechauization, im-

proved seed and fertilizers, access to roads, tenancy reform, access to



roads and markets, credit technical training and assistance, etc.) to be
used by the public sector. In order to predict the impact of these mea-
sures, one must know the actual situation of the farmhousehold and how it
will respond to incentives which are generatea outside the farm household.
Prediction, therefore, must go beyord description. It must show how
the farm household behaves as a comnbact socio-economic system while giving
due recognition to farimcousehold specific factors such as family size,
farm size, climate, soils, supplemental irrigation, distance to market
credit availability, tenancy, past and current access to technical assis-
tance and training. Because farms are different with respect ro these en-
vironmental factors, no two farms will have identical socic-economic pro-
files. This, however, does not preclude the cxistence of a characteristic
cormon to all farm households, i.e., ezonomically rational behavior. Given
this, farm households will on the average allocate their own and purchased
resources 80 as to achieve maximum material family welfare. 1f the material
welfare of these farm househclds is to ipcrease, then s2]lected environmen-
tal constraints, such as the amount and the quality of productive resources,
tenancy, of f-farm income oppertunities, credit, market acc.ss, technical
assistance and education, mnust be relaxed. If such constraints are not re-
laxed, then the typical} farm household will remain in stationary equilib-
rium. Farmers will have no inducement for change, and to an outside ob-
server it will appear as if all production cunsumption and resource alloca-
tion decisions are determined by tradition rather than incentives. The
view that farm households do not respond to material inceatives is no
longer fashionable.l/ Analysis of the socio-economic survey of the south-

ern valleys offers a unique opportunity to demonstrate that farm households

1/

=’ Theodore W. Schultz, Transforming Traditional Agriculture, Yale
University Press, New Haven, 1964.



are economically rationz! ard to draw the practical coanclusions there from
when designing public sector programs.

The farm households included in the survey can be classified in a num-
ber of ways. In this report, we emphasize the dual nature of the farm
household, 1.e., as a production unit and as a consumpt fon unit. In what
follows, we pay particular attention to two aspects.

1) From what source does the farm draw its labor?

2) From what source does the household draw its consumption of food

and fiber?

Nakajimal/ asserts that these two characteristics lead to a four-fold clas-
sificatiun of farms. A family farm draws its labor predominantly from mem-
bers of the farm household. A nonfamily farm will predominantly rely on
hired labor. A commercial farm sells the major share of its production. A
subsistence farm consumes most of its production. Above definitiona are
11lustrated in Figure 1. The 1977 survey includes observations of all four
types of farms.zl Because of this, a brhavioral model of ih: farm house-
hold must be adaptable to all four types of farms.l/ Above classification

is validated with reference to Tables 2 and 3.

1/ Chihiro Nakajima, "Subsistence and commercial farms: some theore-
tical models of subjective equilibrium," Chapter 6, in Clifton Wharton ed.
Subsistence Agriculture and Economic bDevelopment, Aldine, Chicago, 1971.

2/ The exclusion of the 51 farm h-useholds in the Chaco 2rea is a re-
gional exclusion, resulting in a narrower geographical description of the
southern valleys area. Allan Le Baron and Harry Wing suggested in 1979
the additional exclusion of a number of nonfamily farms in the southern
valleys area properly speaking. The tabulations used in inis repcct do
not reflect that recommendaticn.

3 It must allow, in addition, tor the existence of part-time farmers,
i.e., farm Louseholds whose head of household is primarily employed in non-
agricultural activities.
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Figure 1. A classificaticn of farm households in
the 1977 Southern Valley Survey
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Table Z features the volume cf production and the disposition of pro-
ductic.a for farms reporting production of 19 crops for the southern vallevs
region.l/ This table leads to several interesting findings. First, the
quantity used for payment in kind is negligible for each of the 19 crops
included. Second, the quantity conswsed by farm households producing a
given crop exceeds the quantity sold of that crop, with the exception for
specialty crops such as carrots, peppers, quinua and grapes. Third, that
the majority of farms producing a given crop do not sell any quantity of
that crcp, the exception being again the above-mentior=d specialty crops.
For example, 480 farms reported production of corn, but only 105 farms re-
ported sales of corn. Similarly, 454 farms reported production of potataes,
but only 125 farms reported sales of potatoes. Fourth, that a majority of
the farm households grow at least two crops, l.e., corn and potatoes. Wheat
and barley are grown by one out of four households I eas, peanuts, oca and
peppers are grown by no more than one of ten households. Other crops, par-
ticularly fruits, are grown by proportiorately few households.

The average volume sold per farm is quite small. For example, 105
farms sold a total of 63 tons of corn; 125 farms sold a total of 76.5 tons

of potatoes. The total quantity sold of the 19 crops included in Table 2

1/ The tables appearing in this report are derived from tabulations pro-
vided by the U.S. Bureau of the Census. These primary tabulations are indi-
cated by the capital letter T. This capital letter is followed by a number
within the range of &4 through 51. This number identifies the selected list
of variables of interest. A variable of interest is then cross-tabulated
given a standard table layout containing the "explanatory" variables against
which the selected variable of interest i1s being cross-tabulated. There are
13 standard tables. All but standard tables 10-13 are available on a re-
glonal, departmental or zonal basis. For details, see David Malkovsky, Data
Processing System Documentation, Bolivia Agricultural Sector Loan II Survey,
U.S. AID/Bolivia, 1977, pages 122-209. Primary tables T50, T51 and standard
tables 10, 11, 12, 13 were written especially for this report by Loyd Browm,
U.S. Bureau of the Census - U.S. AID/Bolivia.



Table 2. Production and disposition of production for farms reporting production of 19 crops for the
southern valleys region, 1977

Production Quantitcy Quantity Quantity Other
for farms used for consumed sold uses of
Crops reporting payment vy farm- production
production in kind household
£1000 kilos) (1000 kilos) (1000 kilos) (1000 kilos) (1000 kilos)
Corn (grain) 425.4 2.2 254.0 63.2 105.1
(480) (10) 463) (105) (267)
Potatces 299.0 1.1 154.0 76.6 66.7
(454) (7) (444) (125) (183)
Wheat 58.4 .6 31.2 16.0 10.8
(201) (3) (192) (38) (1C8)
Barley (grain) 69.5 .3 406.7 14.4 14,2
(171) (1) (148) (36) (99)
Beans (green) 17.5 - 10.0 6.5 1.1
(86) (0) (79) (16) (26)
Corn (on the cob) 32.1 (2) 23.3 6.2 2.5
(76) (1) (72) (i6) (35)
Peas (green) 10.6 (2) 4.0 5.3 1.2
(66) (1) (49) (24) (17)
Peanuts 11.3 .4 4.5 5.7 .7
(63) (1) (61) (28) (23)
Oca 11,4 - 7.1 3.0 1.2
(50) () (49) N (1)
Peppers 10.0 .1 ] 9.3 .1

(46) (1) (23) (40) {5)

(41



Table 2. Continued

Production Quantity Quantity Quantity Other
for farms used for ccnsumed sold uses of
Crops reporting payment by ferm- production
produztion in kind household
(1000 kilos) (1000 kilos) (1000 kilos) (1000 kiios) (1000 kilos)
Papaliza 7.4 - 4.9 1.6 .9
(46) 0 (43) (6) (22)
Beans (dry) 1.0 - .6 4 .1
(77 (0) (6) (3) (3)
Barley (green) 11,2 - 1.2 .2 9.1
(24) 0) 3) (2) (19)
Quinua 4.3 - 1.4 2.8 0.1
(6) 0) (6) (3) 1)
Carrots 18.5 .1 1.2 16.8 .5
(10) 1) (7) (10) (4)
Grapes 120.3 - 3.4 83.4 33.6
(16) (0) (8) (15) (2)
Peaches 19.4 - 1.0 i8.5 -
(7) (0) (2) C)) (0)
Oranges 145.0 - - 130.0 15.0
(9) (0) ) (2) (1)
Alfalfa 3.0 - - .7 2.3
(6) (0) (0) (2) (6)

Source: Table T51, stubs 6, 8, 15, 16, 18, 19, 21, 22, 31, 32, standard Table 10.

Note: Number in parentheses indicates number of farms reporting production, payment in kind,
human consumption, sales or other uses.

(2) Less than half the unit reported.

tl
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equals 459.6 tons or 658 kilos per farm when calculated with respect to the
699 farms included in the survey. Given that each farm had an equal proba-
bility of 146.25 of being selected,l/ we can estimate the marketed surplus
for the southern valleys area at 67 thousand tons. Nevertheless, very few
of the 699 farms included in this report are pure subsistence farms, because
virtually all farms report cash sales (see Table 52).

Table 3 shows that the use of hired labor and off-farm employment are
common practices in the southern valleys area. Of the 699 farms included
in this report, 188 farms or 27 percent used hired labor. Of the 6%9 farm
househalds, 343 farm househnlds or 49 percent had members employed orf the
farm. There are substantial departmental variations in these figures.

One out of two farms in the Chuquisaca area hires labor. The correspond.ng
figure for the Potosi area is only one out of seven. In the Potosi area,
eight out of ten farm households have members employed off farm. 1In the
Tarija area and Chuquisaca area, approximately one out of every two house-
holds has members employed off-farm. Above figures indicate substantial
labor mobility between farms, between departments and even between Bolivia
and contiguous countries.

The observed variability in the proportion of output sold and labor
mobility are but two aspects that reflect the economic behavior of the farm
household. For analytical purposes, we need a comprehensive yet compact
model if we are to explain above phenomena. Such a model is given by the

ten equations in twenty key variables of interest below.

1/ Wwilliam Owens, sample design for the socio-economic study of the
south of Bolivia, Bureau of the Census, Washington, 1977.



Table 3. Frequency of farms employing hired labor and frequency of farm households with off-farm

employment.

Region Chuquisaca Tarija Potosi
Frequency of households with members 1/
employed off-farm in agriculture in Bolivia— 155 45 54 56
Frequency of households with members employed
off-farm in agriculture »utside Bolivial/ 20 0 1 19
Frequency of households with members employed
off-farm in nonagricultural activitiezl/ 168 38 66 64
Frequency of farms employing hired laborg/ 188 70 67 51
Total farm households 699 144 212 343

Source: by Table T38, standard table 7, 3/ Table T31, standard table 7.

Sl
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2) X =R *X
3) X_ =R, X
4) 3Qy/3X), = /Py

5) aQB/axlz = W/PD

6) X, = X +x12
x * L3
7) )(l =x“ +}vc12+x13
8) Q= Q5. + %y
* ]
9) NHI =P, = Qg+ X, * T+X,*8-X, ¥W-D

100 3 = uley, Q. ,]

The discussion of this model will proceed in four separable stages:

1) a brief discussion ot the nature nf each of the nine relationships
and the identification uf the variables appearing in these relation-
ships;

2) a detailed discussion of the decisions whi~h the farm household must
make as a production unit and as a household in finding gainful em-
ployment for the family labor force on the farm or off the farm;

3) a detailed discussion of the decisions which the farm household has
to make as a cornsumption unit;

4) detailed discussion of those varizbles which will cause the farm
household to change it: current decisions as to the use of owned and

purchased resources.
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The variables, listed in order of appearance, are

Q@

b 4]

>

aQB/axll:

3QB/3X12:

an index of net farm output. Net farm output equals off-farm
sales plus household consumption. QB is a dependent variable.
an index of the quantity of efficiency labor used by the farm
household. X, is expressed in efficiency units, e.g., adult

1

equivalent days worked. il is a dey. ndent variable.

an index of the quantity of efficiencv land used by the farm

household. X2 is expressed in efficiency units, e.g., cropland

equivalent hectares. XZ is an independent variable.
ar index of the quantity of labor used. X] is expressed in
natural units, e.g., days worked. Xl is a dependent variable.
an index of the quantity of land used. X2 is wmeasured in
natural units, e.g., hectares. X2 is an independent variable.
a conversion factor which translates natural units of labor Xl
into efficiency units of labor il' Rl is an independent vari-
able.

a conversion factor which translates natural units of land X2
into efficiency units of land ﬁz. R2 is an independent vari-
able.

the ¢ “f-farm agricultural daily wage rate. W is an independent
variable.

an index of prices received by the farm household. PB is an
independent variable.

the marginal physical product of household lavor xll' QB and
xll are dependent variables.

the marginal physicai product of hired labor xl2' QB and x12

are dependent variables.
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the quantity of hjusehold labor employed by the farm house-

held. is a ¢:pendent variable.

11
the quantity 7 hirad labor employed by the farm househoid.

x12 is a dependent variatle.

the total quanrity of labor supplied by the farm household.
*
Xl is an independent variable.
*
the quantiry of off-farm household labor in agriculture. le

is a dependent variable.

the quantity of off-farm household labor in nonagricultural
X*
13

the quantity consumed by the tousehold of net farm output pro-

activities. is an independent variable.

duced by the farm househcld. QD-l is a dependent variable.
the quantity of net farm output sold. QB-Z is a dependent
variable.

net houschold income. NHI is a dependent variable.

the (implied) daily wage rate in nonagricultural activities.
S is an independent variable.

cash outlay on purchased inputs, except labor, by the farm-
household. D is an independent variable.

an index of material welfare of the farm household.

an index of the quantity of commodities consumed by the farm
household which are aot produced by the farm household, Qo is

a dependent variable.

Equation 1 QB = QB(il, Rv) is a production function whicl relates net farm

output QB to “he use of efficiency labor kl and efficiency land iz. Equa-

tion 2

W

X

=R, X

1 1 is a relationship which converts labor in natural units
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Xl into labor in efficiency units Xl by means of a conversion or relative

Equation 3 X, = R,X, is a relationship which converts

efficiency index R 2 X,

1"

land in natural units X2 into land in efficiency units X2 by means of a con-
version or relative efficiency index R,. Equation 4 3QB/BX12 = U/PB states
that the value of thz marginal physi-al product of family labor xll cannot
be less than the off-farm agricultural wage rate ¥. Fquation 5 aQB/aXI2 =
H/PB states that the value of the marginal physical product of hired labor
x12 cannot be less than the off-farm agricultural wage rate U;l/ FEquation 6
is an accounting identity which states that the total quantity of iabor Xl
used by the farm is furnished by the farm household Xll or eise hired from

outside the farm X Equation 7 is an accounting identity which states that

127

*
the total quantity of labor xl supplied by the household is enployed on the

*
farm Xll‘ off the farm in agriculture XIZ or off the farm in nonagricultuval
*
137

net farm output QB is distributed between household consumption QB-I and

activities X Equation 8 is an accounting idenr.ity which states that

of f-farm sales 0) Equation 9 is an accounting identity which states

B.2.
that net household income equals the value of net farm output PB-QB rlus
*
off-farm earnings in agriculture x17-U plus of f-farm earnings outside agri-
*
culture x13-s minus wages paid to hired labor xl,-w ninus cash outlays on

purchased inputs D. Equaticn i0 is a conventional utility function or index

of the material welfare of the farm household. This index is based on two

L The daily wage in nonagricultural activities S is substantially
larger than W, but non-agricultural employment activities are limited. Con-
sequent ly, W becumes the relevant guide for opportunity earnings off the
farm.

2/

2’ The identity does not contain the additional terms and symbols which
might represent the quantity of mutually exchanged labor (ayni or minka) and
the quantity of labor supplied without compensation for community-based ac-
tivities. Both categories, while very common, constitute only a small frac-
tion of the total quantity of labor supplied by the household.
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arguments — the consumption Q of or~.arm produced commodities and the

B+l
comsumption Q0 of off-farm-produced commodities.

-

*
The model contains ten dependent variables (QB’ X, Xl. xll’ xlz. qu,
&

QB 1’ QB 2 NHI, Q)). Assuning tnat tarm households behave rationally, as
L] - \

producers and as consumers we will be abie to find the farm household's de-~-

cisions with respect to each of these variables given the values for the ten

*

*
B Xl, X13. S and D).

remaining independent variables (i,, Rl’ RZ‘ W, P

Kz,
*

1 does not directly enter into the index of

Because the employment variable X
material welfare, we are ahle to solve the model in two steps. In the first
step we analvze the farm-houvsz2hoil's decisions as a production unit. Given
its decisions in this respect we can then analyze its decisions as a consump-
tion unit. Having solved for all of the dependent variables, we can then
extend the analysis by means of simple subtraction, addition, multiplication
or division to groups of dependent and independent variables, e.g. net farm
income PBQB' the value of home consumption PBQB'I' the average value produc-

tivity of farm hcusehold labor employed on the farm PBQB°1 %'xll’ average

yields per hectare QB/X2 or similar performance ratios of interest.
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SECTION I1. RESOURCES

Resource endowments of the farm household - land and labor

The size of the farm, i.e., the amount of land, and the size of the
household, i.e., the family labor force constitute the fundamental resource
endovments of the farm household. The magnitude of these endowments deter-
mine to large extent net household income and net farm income. At the same
time, variations in the endowments ratio, i.e., the man-land ratio, have
important consequences as to what kind of crops a {amily grows, how it pro-
duces such crops, and conditions the extent to which members of the house-

hold may find off-tarm emplovment economically attractive.

Farm size and land utilization

The average size of the 699 farms covered by the survey equals 3.99 hec-
tares. Of this average, 1.90 hectares are in annual crops, with .35 hec-
tares in fallow, .18 hectares in preparation for planting, .06 hectares in
permanent crops In production, and .02 hectares in permanent crops in pre-pro-
duction stage. The remaining 1.43 hectares is divided in 1.05 hectares of
natural pastures and .35 hectares of noncultivable hectareage.

There are substantial variations in average farm size between depart-
ments. ‘The average farm size of 6.33 hectares for Chuquisaca is more than
twice the average frarm size of 2.53 hectares for Potosi. There are also
substantial differences between d2pirtments as to land utilization. The
departments with the smallest average farm size (Tarija, Potosl) proportion-
ally use a much larger proportion of cultivable aresz in annual crops. On
the other hand, a proportionately large proportion of land in Chuquisaca is
in natural pastures. Land utilization is not dictated exclusively by eco-

logical and pedological conditions, but also by economic and institutional



Table 4. Farm size and utiliza*ion of farm

land by region and ‘epartments

Region Chuquisaca Tarija Potosi
Average farm size (hectares) 3.99 6.34 4.75 2.54
Average hectareage in annual crops 1.90 1.50 3.05 1.37
Average hectareage in permanent crops in .06 .22 .03 .01
production
Average hectareage in permanent crops in .02 .03 .04 (2)
pre-production stage
Average hectareage in natural pasture 1.06 3.59 .92 .08
Average hectarc«ge in cultivated pasture .01 0 0 .01
Average hectareage in fallow .35 .31 .43 .31
Average hectareage in preparation for .18 .19 .11 .27
planting
Average noncultivable hectareage 42 .51 .18 .33
Number of farms in abuve averages 699 144 212 343

Source: Table T15, stubs 1 through 18, standard Table 7.

(2) - Less than half the unit reported.

44
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considerations. More intensive land utilization through changing the crop
mix allows a small farm to compensate to a considerable extent ror a rela-
tive labor surplus.

Table 5 shows the association berween farm size and land utilization.
Of 699 farms, 204 farms are less than 1 hectare in size, whereas 57 farms
are larger than 10 hectares. The average farm gsize for the 204 smallest
farms equals .40 hectares, whereas the average farm size for the largest 57
farms equals 22.54 hectares. The survey covered exclusively small farms.
Above statistics suggest that farm size proportionately varies much more
than any other variable of interest given to the farm household such as
family size, prices paid or received. The proportion of land in natural
pasture or noncultivable hectareage increases approximately exponentially

with farm size.

The farm household labor force

The total population of the 699 farm hcuseholds included in the survey
equals 3705 persons, ylelding a mean household size of 5.3 persons. Of this
total, 2094 persons are between 13 to 60 years old and economically active,
or 3.0 persons per farm household. Only sixty-six percent of the economi-
cally active population are engaged principally in agriculture, or 2.0 per-
sons per farm household. This percentage is surprisingly low considering
that *he survey includes exclusively farm households, and not hcuseholds
living in rural aglomerations such as villages, small cities, etc. The eco-
nomic activity rate of males is almost double that frmales. Eighty-five
percent of economically active males are employed in agriculture. The cor-
responding percentage for females is only forty-six percent. One of four

households had members who emigrated for temporary work, or an average of .4



Table 5. Fa:m size and utilization of farm land by size of

farm

Size of farm

<1 ha. 1-1.99 2-4.99 5-9.99 >9.99 Total
has. has. has. has.
Average farm size (hectares) .40 1.37 2.96 6.48 22.55 3.99
Average hectareage in annual crop .34 .97 1.93 3.83 6.34 1.90
Average hectareage in permanent crops .01 .05 .07 .06 .18 .06
Average hectareage in permanent crops (2) .03 .02 .03 .03 .02
in preproduction stage
Average hectareage in natural pasture (2) .03 .23 1.17 10,04 1.06
Average hectareage in cultivated 0 (2) 0] .03 .01 .01
pasture
Average hectareage in fallow .02 .19 .34 .87 1.03 .35
Average hectareage in preparation .02 .07 .21 .26 .82 .18
for planting
Average noncultivable hectareapge .01 .05 .15 .23 4.07 .42
Number of farms in above averages 204 146 190 102 57 699

Source: Table T15, stubs 1 through 18,

(2) Less than half the unit reported.

standard Table 7.

92



Table 6. Frequency of males and females 13-60 engaged principally in agriculture, average number of
houzehold members emigrating for temporary or permanent work and mean family size by region
and departments

Region Chuquisaca Tarija Potosi
Frequency of males 13-60 engaged 895 163 303 429
principally in agriculture [147) [40] [46] [61]
Frequency of females 13-60 enfaged 485 85 129 271
principally in agriculture {567] [129] [201] [237]
Fraquency of farm households with members 195 9 78 108
emigrating“ for temporary work
Average number of household memb%rs .4 .1 .6 4
emigrating for temporary work (695) (144) (208) (343)
Frequency of farmhouseholds with 75 18 23 34
members emigrating for permanent work
Average number of household membsrg .2 .3 .2 .2
emigrating for permanent work“® (695) (143) (209) (343)
Mean household size“ 5.3 5.3 6.0 4.9
(699) (144) (212) (343)

Source: lTable T5, stubs 5, 6, 7, 8§, standard Table 7; 2Tab1e 9, stubs 1, 2, 3, 4, 5, 6, standard
Table 7; 3Not included in calculating household size; “Table 4, stubs 5, 6, standard Table 7.

Note: Numbers in parentheses indicate number of observations used in average.

Note: Numbers in square brackets indicate numbers of males or females not engaged principally in
agriculture.

114
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members per farm household. Only one of tem households had members who
emigrated for permanent work, or an average of .2 members per farm house-
hold.

There are significant differences in househcld size between departments.
The mean household size varies from 6.0 for Tarija to 4.9 for Potosi. Such
differences are not explained by household members emigrating for permanent
work, becuase such members are excluded by definition in calculating house-
hold size. Economic activity rates and the sector of employment do not vary
as much between departments, nor does the frequency of farm households with
members emigrating for permanent work. There are, however, substantial re-
gional differences in the frequency of farm households with members emi-

g -ating for temporary work. For the department of Chuquisaca, only one
household out of sixteen has members emigrating for the temporary work,
while for Tarija and Potosi, one out of every three households has members
exigrating for temporary work.

Table 7 examines several characteristics of the farm household labor
force in relation to net household income. Families with higher incomes
have more persons economically active per household. For example, families
with less than 801 pesos annual net household income have 433 economically
active members out of a total of 918 family members. Families with more
than 10,000 pesos annual income have 426 econmomically active members out of
a total of 459 family members.

The relative frequency of farm households with members emigrating for
temporary or permanent work also increases with the level of net household
income. For example, for households with less than 801 pesos annual income,
only one out of nine households has members emigrating for temporary work.

Virtually all households with more than 10,000 pesos annual income have



Table 7. Frequency of males and females 13-60 engaged principally #n agricult: :», average number of

household members emigrating for temporary or permanent work and mea: ¢amily size by levels
of net household income

<801 801-2100 2101-4700 4701-10,000 >10,000 Total
$b $b $b $b $b
Frequency of males 13-60 engaged 183 172 188 173 164 895
principally in agriculturel [30] [15] {15] {192] [66] (147])
Frequency of females 13-60 engaged 118 103 114 78 68 458
principally in agriculturel (102]) (86] (112) (124] {128] (567]
Frequency of farm-households with 24 24 35 57 53 195
members emigrating for temporary
work?
Average number of household members .3 .2 .3 o7 o7 b
emigrating for temporary work? (146) (137) (154) (122) (125) (695)
Frequency of farm households with 11 9 17 18 19 75
members emigrating for permanent
work
Average number of household members .1 .1 .2 .3 .4 o2
emigrating for permanent workZs3 (146) (138) (154) (121) (125) (695)
Mean household size” 4.5 4.9 5.6 6.2 6.3 5.3

(204) (146) (190) (102) (75) (699)

Source: lTable TS, stubs 5, 6, 7, 8, standard Table 7; 2Table T9, stubs 1, 2, 3, 4, 5, 6, st.ndard
Table 7; “Not included i1a calculating household size; "Table T4, stubs 5, 6, standard Table 7.

Note: Numbers in parentheses indicate number of obaervations used in average.

Note: Numbers in square brackets indicate number of males or females not engaged principally in
agriculture.

(X4
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members emigrating for temporary work. The average number of household mem—
bers emigrating for temporary or permanent work increases with the level of
net household income.

Families with higher levels of net household income are on the average
larger than families with lower levels of net household income. Income,
however, increases proportionately much faster than family s!ze. Above
findings suggest that the size of the family and its structure have an im-
portant, but not dominant, influence on tue determination of the level of
net household income.

Table 8 allows us to examine hov & change in the size of the farm in-
fluences the frequency of farm households with members emigrating for tem-
porary or permanent work. One would expect a negative association between
farm size and those frequencies. The data in Table 8 do not support that
hypothesis. Nor does farm size affect the average number of household mem-
bers who emigrate for temporary or permanent work. On the other hand, an
increase in the size of the fzrm is associated with a smaller proportion
of males engaged principally in agriculture. The data show no firm evi-
dence that size of farm affects either male or female overall activity
rates.

Table 9 features literacy and formal education according to levels of
net household income. Of the 699 farm households included in the survey,
486 households or 69 percent have literate heads of households, spouses or
eldest sons. Illiteracy, as expected, is related to the absence of formal
education. Of the 699 households, 219 houzeholds or 31 percent did not
have heads of households, spouses or eldest sons having completed formal
education. Of the 659 households, 265 households or 38 percent had heads

of households, spouses or eldest sons who had comple‘ed 1-3 grades. Only



Table 8. Frequency of males and females 13-60 principally in agriculture, average number of household
members emigrating for temporary or permanent work and mearn family size by size of farm

Size of farm

<] ha. 1-1.99 2-4.99 5-9.99 >9.99 Total
has. has. has. has.
Frequency of males 18-60 engaged 220 179 246 155 95 895
principally in agriculture!l [34) (21] (43] (23] . [26] [147)
Frequency of females 18-60 ngaged 140 97 118 84 46 485
principally in agriculture [149] (114] [155] [90] [59] [567]
Frequency of farm-households with 2 72 30 50 30 13 195
members ei.igrating for temporary work
Average number of household members .5 .3 b .5 .5 .4
emigrating for temporary work? (204) (146) (187) (101) ( 57) (695)
Frequency of farim-households with 16 18 25 5 11 75
members emigrating for permanent work
Average number of household memBess o2 .3 .3 .1 .4 .2
emigrating for permanent work“® (203) (146) (187) (102) (57) (695)
Mean household size" 4.5 4.9 5.6 6.2 6.3 5.3
(204) (146) (190) (102) (57) (699)

Source: 1Table TS, stubs 5, 6, 7, 8, standard Table 7; 2Table T9, stubs 1, 2, 3, 4, 5, 6, standard

Table 7; 3Not included in calculating household size; "Table T4, stubs 5, 6, standard Table 7.
Note: Numbers in parentheses indicate number of observations used in average.

Note: Numbers in square brackets indicate number of males or females not engaged principally in
agriculture.

62



Table 9. Literacy and formal education according to levels of net household income

Net household income per farm (Sb) -

<801 801- 2101- 4701- >10,000 Total®
2100 4700 10,000

Frequency of literate lLeads of households, 83 79 95 100 120 486
spouses, or cldest sons

Frequency of heads of households, spcuses, 65 65 57 23 7 219
or eldest sons having completed no formal
education

Frequency of heads of households, spouses, 48 39 54 58 58 265
or eldest sons having completed 1-3 grades

Frequency of heads of households, spouses, 11 6 14 16 23 70
or eldest sons having completed 4-12
grades

Frequency of heads of households, spouses, 1 1 1 4 9 17
or eldest sons having completed some
higher education

Frequency of heads of households 146 139 154 122 127 699

Source: Table T4, standard Teble 7; Table T6, standard Table 7.

?Includes invalid responses.,

ot
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70 out of 699 households had principal members who had completed 4-12
grades. Of the 699 households, 17 households had principal members having
ccapleted some higher education.

The frequency of illiteracy is inversely related to the level of net
household income per farm. Conversely, the frequency of primary, secondary
and higher education is directly related to the level of net household in-
come per farm. These facts are not sufficient by themselves to establish
a causal relationship between formal education and net household income
per farm.

Table 10 shows that only 1.7 percent of farm households are receiving
technical assistance, whereas 97.3 percent indicate that they would like to
receive technical assistance. There exists, therefore, a huge excess de-
mand for agricultural extension and education services in the southern val-
leys area. Of 692 households, 21 households or 3 percent indicated as hav-
ing participated in agricultural demonstrations. Of 692 households, 27
households or 4 percent indicated as having some formal agricultural educa-
tion. An acceleration of the transformation of the agricultural sector in
the southern valleys area requires that above figures are increased at least
tenfold.

There are substantial departmental variations in the percentage of
farm households receiving technical assistance. In the Chuquisaca area, 4.2
percent of farm households indicated receiving technical assistance. But
the corresponding figures for the Tarija and Potosi area are only 1.9 per~
cent and .6 percent respectively. The agricultural extension and education
programs are, therefore, biased towards the Chuquisaca area, which already
has much higher average levels of net farm income per farm than the Tarija

and Potosi areas.



Table 10. Frequency of heads of households spouses or eldest soas having formal agricultural education,
acquaintance with agricultural assistance activities and desiring assistance

Region Chuquisaca Tarija Potosi
Frequency of heads of households, spouses or eldest 27 11 7 9
sons having some formal agricultural education
Frequency of heads of households, spouses or eldest 21 7 8 6
sons having participated in agricultural demon-
strations
Percentage of farm households receiving technical 1.7 4.2 1.9 .6
assistance
Number of farw lLouselhwlds used in calculating % 695 144 209 342
Percentage of farm hcuseholds desiring technical 97.3 97.9 7.6 96.8
assistai.cce
Numter of farm hruseholds used in calculating % 692 144 207 341

(49

Source: Table T7, stubs ! through 6, standard Table 7.
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SECTION III.
THE PRODUCTION UNIT

The farm household as a production unit: a graphical analysis

Most formal models of the farm household include the amount of family
labor as a direct determinant of the material welfare of the farm house-

!
ota A/ 2/ 31 4

In these models, the total number of days worked by the
farm household, on the farm or off-farm, therefore, constitutes one of the
arguments of the utility function under the a priori reasonzble assumption
that the consumption of commodities contributes to material welfare, but
that work or physical effort, bevond a certain range, detracts {rom miter-
ial welfare. In this view, the economically raticnal farm household must
balaance the gains in family welfare from additional work, translated into
additional net household income, against the losses in family welfare as-
sociated with additional work.

The subjective equilibrium of the farm household then determines the
total number of days worked. Utiliziug the method of comparative statis-
tics, the plausible sign of the change in employment can be detearmined

given an assumed change in selected exogenous variables such as the off-

farm wage rate, the size of the farm, the size and compcsition of the

1/ Nakajima op. cit.

2/ A. K. Sen, "Peasants and dualism with and without surplus labor,"
Journal of Political Economy, Volume 74, 1966, pages 425-449.

3/ Joseph E. Stiglitz, "Rural-Urban migration, surplus labour, and
the relationship between urban and rural wages,'" Eascern African Economic
Resiew, Volume 1, 1969, pages 1-35.

4/ R. A. Berry and R. Soligo, "Rural-urban migration, agricultural
output and che supply price of labour in a labour surplus econonmy, "
Oxford Economic Papers, Volume 20, 1968, pages 230-269.
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family, prices received and paid, etc. In these models the employment de-
cision is made simultaneously with the consumption decision. It follows
that these decisions also are related to the list of exogenous variables
1is:ed above. 1t is not po:sible, however, to establish a direct causal
relationshi{p between net household income and consumption, or the amount of
labor supplied by the household, because net household income is an endoge-
nous variable rather than one determined outside the model. At best, one
can hope to determine an associative relationship between net household
income and consumptioa and household employment.

If primarv interest is -elated to the employment decisior, the dis-
tinction between the consumption of home produced and purchased commodities
is dropped, i.e., 2ll farms are assumed to be commercial farms. Even with
this undesirable simplification, the resulting models cannot be cast into
plausible specific functional representations. In order to resolve this
prit:lem, ore must choose between two alternatives.

1) Assume rhat the total number of days worked by the household ia
an exogenous variable.

2) Assume an a priori asscciative relationship between the number of
days worxed by the household and net household income.

The second alternative is represented in Figure 2.

Figure 2. The farm household labor supply curve

Net
household income

A

.

Number of days the family is willing to work
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The curve drawn in Figure 2 reflects the usual assumption that at a suffi-
clently low level of net household income, the marginal valuation of labor
relative tc that of income 1is such that an increare in income will cail.
forth an increase in the number of days the family is willing v work. For
a sufficiently high level of net household income, the family labor supply
curve will become backward bending. Along this curve, the "income-work-
leisure'" combination reoresented by point C is preferred to that of point
B, anud the "income-work-leisure' combination of point B is prefered to that
of point A.

The Southern Valleys Survey contains adequate data to measure net
household income. It also contains adequate data on the size and composi-
tion of the family. It, however, does not contain the mir‘mal data set
required to measure the number of days the family worked, and, hence, pre-
sumably was willing and able to work. The data are, therefore, not suffi-
cient to statistically determine the farm household labor supply curve.

Because of this, we must have recourse to the first alternative, i.e., as-

*

sume that the number of days the family is willing to work Xl

as exoge-
nously determined.
The farm household as a production unit can draw the labor used in

production X, from the household itself xll’ or it can use hired labor X

1 12

or both. 1In 1977, approximately one out of three farm households in the
southern valleys employed on the avcrage 58 days of hired labor (see Table
33). One out of three households used reciprocal labor services for an
average of 16 days (see Table 35). The farm household as a consumption
or off the farm X*

11 12°

one out of four household had members employed off-farm in agriculture for

unit can find employment on the farm X In 1977,

a weighted average of 79 days (see Table 26). Also, one out of four
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households had members employed off-farm ir nonagricultural activitie=s
(see Table 29). Above findings indicate substantial mobility of family
labor between farms and betweer the agricultural and nonagricultural sec-
ror. Nevertheless, the pure family farm, such that all of the labor Xl
used by the farm also equals the family supply cf labor X*, is not atypical.
For such a farm, net houschold income equals [PBQB - D}. Net farm
output QB is determined by the amount and quality of the resources owned
by the farm family. If we assume that the amount of land, or size of farm,
is given, then, ner household income is increasing function of family
labor. But due to the decreasing marginal productivity of labor, net farm
output will increase at a decreasing rate. In Figure 3, we take the quan-
tity of family labor supplied as given. In effect, we assume the supply
curve of family labor to be perfect) inelastic W#ith respect to net house-
hold income. Such a vertical labor supply curve is a special, but not un-
realistic, version of the labor supply curve drawn in Figure 2. Because

%

Xl = Xl, ind because the gize of the farm Xz is assumed constant, net

household income equals OA. An increase in the size of the farm or the
quality of land would cause an upward shift in the [PBQB - D] curve and

*
for given Xl would increase net household income. Similarly, a rightward

gshift in the family labor supply curve, due, e.g. to an increase in the
number of family members of working age, will cause an increase in net

household income.

*
1

If the size of the famm X2 expands proportionately with the quantity of

labor supplied by the family, then net household income per day worked may

The tangent of BOX, measures net household income per day worked.

stay the same. For this to be possible, the production function
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Pigure 3. The determination of net household income when the labor used

by the farm xl also equals the family supply of labor X:

Net
household
income
[Pg-Qg-D]

[PyQy-D]
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QB = QB[il. iz} must exhibit constant returns to scale, and cash outlays

D on purchased durable and nondurable inputs must increase proportionately
with the size of the farm. An increase in the quantity supplied of X:
without a corresponding increase in the size of farm will decrease average
net household income per day worked. If the number of days worked is pro-
portional fo the size of the famiiy, then an increase in the man-laund ratio
will lead to a decrease in net household income per capita. While this
gtatement is correct, it should be recognized that the numter of days
worked does not necessarily increase proportionately with the size of the
household. The cypical household goes tiirough a life cycle such that it
initially increases in size with a subsequent decrease in size. During
tiils vycle, the demographic composition of the household changes and
thereby influences the number of days the family is willing and able to
work.

Net household income as calculated in Figure 3 is not necessarily the
maximum level of net household income attainable by the farm household.
The vertical family labor supply curve implies that more income is pre-
ferred to less income for the same amount of work. If the farm household
is economically rational, it will look for such income augmenting alterna-
tives. Two possibilities are of particular interest to this connection:

1) the possibility of hiring labor X,., in additioa to the amount of

*
1

2) the possibility of decreasing the amount of family labor xll em-

12

family labor X, employed on the farm;

ployed on the farm and hiring out the freed amount of family labor
* * ®
(X12 + x13) elsewhere in agriculture X12 or in nonagricultural

*
work. x13.
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In Figure 4(a), the value of net farm output is represented by the PBQB
curve. Let OA represent cash outlays on purchased durable and nondurable
inputs, except labor. We assume for convenience that such outlays do not

vary with the amount of labor X, used in producing farm output QB' Aesume

1
that the quantity of family labor supplied is zero or negligible as will

be the case for large nonfamily farms. Such farms rely exclusively on
hired labor. Assume that the wage rate W for hired labor le is given. If
the farm uses exclusively hired labor, then its total cost curve is given
by OAC. Economic rationality dictates that in order to maximize profits,
this farm will hire a quantity of labor OF such that the value of the mar-
ginal product of labor equals the wage rate.

But, nonfamily farms are not at all typical of the southern valleys
area. The major share of the labor used by the farm is furnished by the
farm househoid itself. Assume that in Figure 4(a) OH represents the quan-
tity of labor furnished by the farm household. If this farm household de-~
sires to maximize net household income, it must consider the broken line
OAGD as its relevant total cost curve. Net household income BD is maxi-
mizad if the farm household employs a quantity HF of hired labor in addi-
tion to the quantity OH of labor supplied by the farm itself.

Consider now the diagram in Figure 4(b). LK corresponds to the net
income curve drawn in Figure 3. If the farm household does not consider
the possibility of hired labor, net household income equals LH. If all
labor were to be hired, net household income would equal ON, which equals
BC in Figure 4(a). Suppose that the farm household substitutes for hired
labor. For each unit of hired labor replaced by family labor, net house-
hold income will Increase by W, i.e., the daily wage rate. The income con-

sequences of this replacement process ars indicated by the straight line
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NK. But there is a limit to this replacement process. The maximum amount
of family labor supplied equals OH. At that point, the farm will employ HF
units of hired labor. 1ts net household income equals HM, which is larger
than LH as expected. It will be observed that HF units of hired labor in-
crease net household incomes by ML. HF as a proportion of OH is quite
large, whereas ML as a proportion of LH is quite small. Consequently, a
proportionately large expansion in labor employed leads to a proportion-
ately small expanrsion in net household income. Given an increase in the
size of the household, the family labor supply curve LH will move to the
right. The amount of hired labor HF will decrease as will its contribution
to net household income.

As long as the wage rate W for hired labor stays the same, the total
amount of labor employed OF stays the same. This is true whether the farm
relies exclusively on hired labor or exclusively on family labor. This is
an important result. It demonstrates that the wage for hired labor W dic-
tates the total quantity of labor employed by the farm househcid irrespec-
tive of the size of the household. The size of the household only influ-
ences the sources from which such labor is drawn, i.e., from the household
itself or from outside.

If the size of the household is large relative to the size of the
farm, often all of the labor empluyed by the farm will be furnished by the
household. For such farm households, net household income potentially may
increase if some of the available family labor be hired out, i.e., employed
off the farm. Assume that in Figure 4(b) OR represents the quantity of
family labor supplied. If all of this labor is employed on the farm, net
household income equals RS. If, however, FR of available family labor is

hired out at a daily wage W, net household income increases from RS to RT.
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The effective income opportunity curve available to this farm household is
therefore not LKS but "KT.

We previously established NMK as the effective income opportunity
curve if the farm household considered the possibility of hiring labor. It
will be seen that KT is the extension of NMK. Figure 4(b) demonstrates
that farm households typically should either hire labor or else employ part
of available family labor off the farm. The pure fawily farm such that
X: = Xl occurs in Figure 4(b) at only one point, i.e., if x: = X1 = QOF.
With an unequal distribution of land and labor such that the median labor/
land ratio is less than the average labor/land ratio, the family labor
supply curve of more than half of the farm households in the southern val-
leys will be found to the right of KF. Consequently, the number of farm
households hiring out labor should be larger than the number of farm house-
holds hiring labor. This is in agreement with the previously cited figures.

It also follows that labor mobility insures that the value of the mar-
ginal product of labor among farm households will be approximately the
same, i.e., equal to the going daily wage. We find (Table 33) that the 187
farm households hiring labor paid an average daily wage equal to 28 pesvs.
We find (Table 26) that 147 farm households . eported employment of house-
hold members on a day- to-day basis off-farm in agriculture in Bolivia. The
average compensation per day of such work equalled 31 pesos. This equality
of the wage rate paid to hired labo and the wage rate received by house-
hold labor employed off the farm in agriculture underlies the farm house-
hold net income opportunity curve NMKT in Figure 4(b).

Members of the household may also be employed off the farm in nonagri-
cultural activities. The head of housshold, e.g., may be a part-time

farmer, i.e., employed as a carpenter, truck driver, miner, etc. The survey
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does not contain sufficient information which will allow us to compute the
implied average daily wage for such activities. But in those instances
where members are so employed, the share of net household income derived
from nonagricultural activities is much larger than that derived from
farming. The implied daily wage for nonagricultural activity is therefore
almost certainly larger than the agricultural wage rate.

This leads to a modification of t'.2 income opportunity NMKT in Figure
4(b). 1In Figure 5 we assume that MH represents the family labor supply
curve. If all family labor is employed on the farm, and no labor is hired,
net household income equals LH. If all family labor is employed on the
farm and HF of labor is hived, then net household income equals HM. If UH
of family labor is employed off the farm in nonagricultural activites, at
a daily wage approximately triple the agricultural wage rate, then net
household income equals HZ. The income opportunity curve open to such a
household is given by the broken line NVZ. The family labor supply curve
MH is now decomposed into an agricultural and nonagricultural part. The
~yrve UV represents household labor supplied fur agricultural activities.
It follows that UF now represents the quantity of hired labor. The increase
UH in hired labor substitutes for an equal number of days members of the
household spend in nonagricultural aczivities. Recalling the two equations

representing the sources and uses of labor, we have

Xy = X+ X,
x + x x
Xy = Xyt Xy Xy

Applying these equations to Figure 5, we have
OF = OU + UF

*
OH = OU + UH (X,, = 0).

12



4¢

Figure 5. The net household income opportunity -urve when members of the
household work off the farm in nonagricultural accivities
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The household labor supply curve MH in Figure 5 has becn drawn such
that if all household labor is employed on the farm, its value marginal
product at point L is larger than the going agricultural wage W. We can
also start with the alternative possibility such that value marginal pro-
duct of household labor is less than the going wage. In that case, the
household labor supply curve must be positioned to the right of KF in
Figure 5. It is easily shown that this does not affect the amount of labor
OF used by the farm. Consequently, not all of household labor will be
used on the farm. Off-farm employment may be in agricultural or nonagri-
cultural activities. In the case of employment in nonagricultural activi-
ties, hired labor may again be substituted for household labcr. This ex-
plains the apparent paradox that small farms with large households may
nevertheless employ hired labor.

The foregoing analysis suggests that farms be clagsified as to the
sources of net household income. 1In Table 11 we distinguish four types
cf farms as determined by off-farm income and size.

I. farms with off-farm agiicultural income but no off-farm nonagri-

cultural income;
II. farms with off-farm nonagricultural income but no off-farm agri-
cultural income;
31I1. farms with both off-faim agricultural income and nonagricultural
income;
1IV. farms with neither off-farm agricultural or off-farm nonagricul-
tural income.
Of the 619 valid responses, 325 farms or 52 percent are of type IV, 1i.e.,
farms with no off-farm income. Tne remainder of the 619 farms have off-

farm agricultural income, off-farm nonagricultural income or both. The



Table 11. Average net household income according to size of farm and type of farm as determined by c{f-

farm income

Size of farm

<l 1-1.99 2-4.99 5-5.99 >9.99 Total
ha. has. has. has. has.
All farms 6,188 5,239 7,437 7,469 6,868 6,550
(184) (133) (156) (94) (52) (619)
Farms with off-farm agricultural income 6,251 4,776 5,93 8,474 6,254 6,150
but no off-farm nonagricultural income (54) (33) 125) (19) (6) (137)
Farws with off-farm nonagricultural income 12,645 10,361 16,008 9,720 12,689 12,725
but no off-farm agricultural income (33) (30) (39) (18) (10) (130)
Farms with both off-farm agricultural 13,424 1,590 9,601 5,306 ——— 9,735
income and nonagricultural income (13) (2) (5) (7) 0) (27)
Farms with neither off-farm agricultural 2,490 3,312 3,896 6,579 5,353 3,984
or off-farm nonagricultural income (84) (68) (87 (50) (36) (325)

Source: Table T50.

Note: Numbers in parentheses indicate number of observations used in average.

9y
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number of type II farms, i.e., farms with off-farm nonagricultural income
but no off-farm agricultural income is surprisingly large. Of the 619
farms, 130 farms or 21 percent are of this type. Twenty-two percent (137
of 619) of the farms is of type I, i.e., farms with off-farm agricultural
income but no off-farm nonagricultural income. Only 27 farms or &4 percent
are of type III, i.e., farms with both oft-farm agricultural and nonagri-
cultural income.

A striking feature of Table 11 is that the 130 farms with ofi-farm
nonagricultural income but no off-farm agricultural income have an average
net household income equal to 12,725 vesos. On the other hand, the 325
farms with no off-farm income have an average net household inccme equal to
3984 pesos. Type 1 farms, i.e., the 137 farms with off-farm agricultural
income, only have an average net hcusehold income equal to 6149 pesos.

Type II1 farms, i.e., the 27 farms with both agricultural and nonagricul-
tural income, have an average net household income equal to 9735 pesos.
The foregoing results indicate that off-farm income is the major determi-
nant of net household income. Many farm households are, therefore, poor
because of the lack of off-farm earning opportunities. An effective pro-
gram in increasing the material welfare of the rural poor in the southern
valleys area, therefore, would be the creation of off-farm jobs, possibly
involving permanent migration of the labor force to other rural areas of
Bolivia.

There 18 no strong relationship between the size of farm and the level
of net househcld income of farms of types I, II, and III. This is not un-
expected, pecause the existence of off-farm earning opportunities. Such
opportunities do not exist, or are not made use nf, by type IV farms, i.e.,

farms with no off-farm income. In this instance, as expected, net



Table 12. Composition of net household

income according to source ~f income by type of farm

-— Income measure

Net Net Off-farm Off-farm
household farm agricultural nonagricultural
income income income income
All farms 4,034,584 1,828,625 613,972 1,556,311
(519) (634) (187) (168)
Farms with off-farm agricultural 842,530 317,704 525,057 0
incore and no off-farm nonagri- (137) (137) (157) (0)
cultur=z( income
Farms with off-farm nonagricultural 1,654,278 275,467 0 1,379,551
income but not off-farm agricultural (130) (130) (0) (140)
income
Farms with both agricuitural and non- 262,836 13,481 71,515 176,160
agricultural income (27) (27) (27) 1217)
Farms with neither off-farm agricul- 1,294,940 1,193,547 0 0
tural or nonagricultural income (325) (326) (0) (0)
Invalid responses 0 28,726 17,400 600
(0) (14) (3) (1)

Source: Table TS5O0.

Note:

Numbers in parentheses indicate number of

observations used in sum.
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household income increases with farm size, although not proportion-
ately.

In Table 12, we repeat the classification of farms according to the
gsource of off-farm income. We then look at the composition of four income
measures:

1) net household income;

2) net farm income;

3) off-farm agricultural income;

4) off-farm nonagricultural income.
The total amount of net household income for 619 farms equals 4 million
pesos. Of this total, 1.3 million pesos or 32 percent originated on the
325 farms of type IV, i.e., on farms with no off-farm income. Type II
farms, i.e., farms with off-farm nonagricultural income but no off-farm
agricultural incume accounted for 1.7 million pesos or 41 percent. Type I
farms, i.e., farms with off-farm agricultural income but no off-farm non-
agricultural income accounted for .8 million pesos or 21 percent.

For the 325 farms of type IV, net farm income is the only source con-
tributing to net househald income. For farms of type I, II and III, off-
farm income contiibutes also to net household income. For the 130 farms
of type 1I, off-farm nonagricultural income equals 1.4 million pesos as
compared with .3 million pesos of net farm income. Consequently, on type
11 farms, off-farm nonagricultural income accounts for 83 percent of net
household income. For the 137 farms of type I, off-farm agricultural in-
come equals .5 million pesos as compared with .3 million pesos of net farm
income. Consequently, off-farm agricultural income on type I farms accounts
for 62 percent of net household income on those farms. For the 27 farms

of type ill, off-farm income equals .2 million pesos as compared to a
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negligible amount of net farm income. Consequently, on type III farms,
off-farm income accounts for 95 percent of net household income.

Column 2 of Table 12 can be used to calculate net farm income per
farm for each type of farm. One would expect the following sequence of
inequalities:

NFIIV > NFII > NFIII > NF1

I11°

This sequence is confirmed by the data in Table 12. Net farm income per
farm of type IV farms, i.e. farms with no off-farm income, equals 3661
pesos. Net farm income per farm of type I farms, i.e., farms with off-
farm agricultural income equals 2319 pesos. Net farm income per farm of
type 11 farms, i.e., farms with off-farm nonagricultural income equals 2118
pesos. Finally, farms with both agricultural and nonagricultural income
have a net farm income per farm equal to 499 pesos. The above results
demonstrate that increased off-farm employment for a given farm household

decreases net farm income but increases net household income. This, too,

is as expected.

Variables that influence crop yields: a graphical analysis

The characterization of the farm household as a production unit in
the previous section aggregates all crops and livestock into an index of
net farm output. Alternatively, we may consider the model as representa-
tive of a farm household growing a single crop. Assume that the production

function underlying such a crop is linear homogeneous in labor and land.

where X, is the quantity of labor and X, the quantity of land used in

1 2
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producing gross output QB.l/ 1f the production function for crop B is

homogeneous of degree one, we can rew-ite that function in productivity
form

QB/xl = f(lexl).
The abcve expression states that average labor productivity (QB/xl) depends
on the land-labor ratio (lexl). It can be shown that the function f in-
creases at a dacreasing rate as in Figure 6. Line BD is drawn tangent to
the labor produc¢ivity function at point B. It can be showng that OC equals

the marginal physical product of labor BQBIQXI.

Figure 6. The labor productivity function

QB/)(1

B*

N\

D 0 A lex

1/

=’ In the previous section, we used a net output concept. In this
section, we use a gross output concept, because ylelds per hectare are
usually expressed in this fashion. The survey data, however, can be used
to calculate net output per hectare. Net output equals gross output minus
intermediate use for seed and feed minus losses.

2/ H. Van de Wetering, "Lecture notes in capital and growth theory,"
Iowa State University, 1980.
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Economic rationality dictates that in equilibrium the value of the
marginal product of labor must equal the agricultural wage rate Pl. i.e.,

BQB/3X1 = PIIPB’

Assume that at OC, above, equality is fulfilled. This implies that the
farm household chooses point B on the labor productivity fuaction. The
corresponding technique of production is indicated by the land-labor ratio
OA. The tangent of angle BOA measures the corresponding gross yield per
hectare. Average labor productivity is indicated by OE. It can be shown
that the distance DO measures the wage-rental ratio (PI/PZ) vhere P1 is the
agricultural wage rate and P2 the imputed shadow rental of one hectare of
land. The point elasticity of the labor productivity function at point B
measures the imputed share k2 of land in the value of gross output PBQB'
As long as the factor price-product price ratio OC stays constant, there
will be no inducement to change existing crop technologies.

Assume now that the wage rate P, increases while the product price P

1

stays constant. OC will then become larger, and the corresponding point

B

of tangency will then be found to the right of B. An increase in the wage
rate causes a shift towards a less labor-intense technology. Average
labor productivity increases, but the yield per hectare decreases. Aa in-

crease in the price received P, will lower OC and have effects opposite to

B
that of a wage increase. Inflation, such that wages and prices received
increase at equal rates, does not affect agricultural productivity.

Figure 6 also illustrates why crop sharing is considered as a socially
inefficient form of tenancy. With crop sharing, it is as if the farmer

receives only a fraction of the price of the product, i.e., the ratio

(P1/P2) increases. It follows that the technology adopted by the share
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renter will fall to the right of Bl. There will be a corresponding shift to
a less labor-intensive technique of production. The average yield per hec-
tare will docline, but average labor productivity increases as compared to
tenancy involving a fixed annual cash rent.

The land farmed by a farm household often varies in quality. Assume,
for example, two classes of land. The crop production functions
will be differe.t between these two classes of land. In Figure 7, we as-
sume that land class 1 for a given land-labor dose always yields a higher
output per worker than land class 2. Because the wage rate Pl and the
price received PA are not affected by the quality of the land on which the
crop is grown, it follows that che value of the marginal productivity of
labor must be equal to OC on both classes of land. This condition dictates
the corresponding points B1 and B2 on the average labor productivity func-
tions fl and fz for land of class 1 and 2, respectively. It follows that
prime land (class 1) will have a lower land-labor ratio (OA, < 0A,) than
marginal land (class 2}. Average labor productivity will be higher on
prime land (OE1 > OEZ)' Yields per hectare will also be higher on prime

land (tg B.OA, > tg BZOAZ). The share k., imputed to land will be higher

171 2
on prime land than on marginal land. In effect, truly marginal land is
that land class for which kz = 0, i.e., the Ricardian extensive margin
such that the shadow rental equals zero. For such land, the wage rental
ratio OD2 becomes infinite. For such land, all of (gross) income must be
imputed to labor.l/ 1f farm households have lands of varying quality, then

it may be economically rational not to farm the poorer parcels of land.

1/ This gives rise to the Ricardian notion that at the margin labor
compensation equals the cost of production.



Figure 7.

Crop technology when land is8 not of uniform quality
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The original qualities of land can be modified (or maintained) through
human intervention. Irrigation, fertilization, improved seeds, technical
training and assistance all result in an increase in total factor produc-
tivity. 1In Figure 7, such actions shift the labor productivity functions
upward from fl to fz. Consequently, yields per hectare and per worker
will increase. There will be a shift towards more labor-intensive crop
technologies. But the share of labor kl in the value of farm output will
fall. The shadcw rental rate P2 of land will increase, etc.

Land is not only heterogeneous among parcels for a given farm house-
hold, it 18 likely to be much more heterogeneous when we compare .he pro-
ductivity of the land farmed by different farm households. Agqsume that
larger farms also work lower quality lands. Assume that small and large
face identical factor and product prices. Given this, the small farm will

choose point B, on productivity function f2‘ It follows that the smaller

2

farm will use a more labor-intensive technique of production, it will ob-
tain a larger yield per hectare, and its average labor productivity may
also be larger.

There 18 yet another reason as to why small farms may have higher
yields per hectare than large farms. In the preceding analysis, we have
assumed that farm households can always find off-farm employment in agri-

culture at the given wage rate P Should such an opportunity not exist,

1
then Pl is effectively perceived to be equal to iero. Under these cir-

*
1

*
farm, i.e., xl = xl. If we also assume that such a farm household cannot

rent additional land, then both the quantity of labor employed Xl and the

size of the farm must be taken as given. Consequently, the ratio of these

cumstances, all of available household labor X, will be employed on the

variables lexl the land-man ratio is also given.
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In Figure 6, X2/X1 now becomes the independent variable which for a
given production function will determine average labor productivity, the
yield per hectare and the marginal physical producrivity of labor. It
will also determine the shadow wage rate of labor which equals the value
of the marginal product of labor. If the marginal product of labor equals
zero, then the shadow wage rate also equals zero. All of gross output 1is
then imputed to the remaining productive factor, i.e., land.

If small farms are characterized by a low land-man ratio and large
farms by a high land-man ratio, but in all other aspects identical, then
it follows from Figure 6 that large farms must have lower yields per hec-
tare but a higher labor prcductivity then small farms.

Table 13 features crop yields per hectare for farms reporting produc-
tion of 19 crops according to size of farms. Crop ylelds on farms less
than one hectare in size are virtually without exception substantially
higher than for farms larger than one hectare. The difference in crop
yields per hectare of farms between one and two hectares as compared with
farms larger than two hectares are not as pronounced, and in several in-
stances lower than for larger farms. Except for very small farms, crop
yields therefore do not seem to be influenced by the size of farm.

Average crop yields are quite low, with the exception of specialty
crops such as carrots, peppers, quinua, grapes and fruits. The average
yield of corn is 655 kilos per hectare; that of potatoes, 1422 kilos per
hectare; that of wheat, 240 kilos per hectare; that of barley (grain),
686 kilos per hectare. Of the 350 farms smaller than 2 hectares, 231
farms or 66 percent produce corn (grain). Of the 159 farms larger than 5
hectares, 126 farms or 79 percent produce corn (grain). The size of farm

does not have a strong effect on the specialization in this crop.



Table 13. Average production (kilos) per hectare for farms reporting pruduction of 19 crops according
to size of farm

Size of farm

<] 1-1.99 2-4.99 5-5.99 >9.99 Total
Ha. Hae. Has. Has. Has.
Corn (grain) 1325 892 791 431 521 655
(141) (90) (123) (84) (42) (480)
Potatoes 1824 1285 1213 1127 1865 1422
119) (98) (134) (62) (415 (454)
Wheat 63 558 365 214 190 240
(16) (29) (65) (51) (40) (201)
Barley (grain) 1212 8138 619 625 604 686
(35) %oy (59) 19 (i8) (171)
Beans (green) 1001 432 557 657 675 636
(16) 17) (27) (12) (14) (86)
Corn (on the cob) 1336 883 399 755 822 819
(34) ) (14) (83 (13) (76)
Peas (green) 264 605 385 215 225 270
(4) (5) (20) (19) (18) (66)
Peanuts 1100 607 480 614 309 518
(1) (11) (29) (16) (6) (63)
Oca 1661 1019 744 646 1901 1751
(5) a2 (23) (6) (4) (50)
Peppers - 517 536 802 442 589
(0) (6) (29) (8) 3) (46)
Papaliza 836 980 974 965 736 963
(2) (16) (23) (4) (1) (46)
Beans (dry) - 552 231 184 509 399

0) (1) (2) (1) 3 €))



Table 13. Continued

Size of farm

<1 1-1.99 2-4.99 5-5.99 >9.99 Total

ha. has. has. has. has.
Barley (green) 1950 1227 946 0 1157 1029
(5) (8) (8) (1) (2) (24)
Quinua 276 - 184 70 961 7182
(1) (0) (1) (1) 3) (55
Carrots 3680 736 1801 3785 3735 3216
(1) (1) (3) (3) (2) (10)
Grapes 2904 3321 6163 4759 5367 4864
1/ (5) (4) (3) (3) (1) (16)
Peaches— 52970 6571 - 148 - 21050
1/ (3) (2) (0) (2) (0) (7)
Oranges— - - 9615 0 60000 27885
(0) (0) (6) (2) (1) (9
Alfalfa -- 1150 1700 502 1792 806
(0) (1) (1) (2) (2) (6)

Total farms in

size interval 204 146 190 102 57 699

8S

Source: Table T51, stubs 8, 10, standard Table 10.

Note: Number in parentheses indicates a4 number of farms reporting production of crop 1 = 1...19.

1/

2 Unit of measure is fruits.
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Of the 350 farms smaller than 2 hectares, 217 farms o1 62 percent pro-
duce potatoes. Of the 159 farms larger than 5 hectares, 103 farms or 65
percent produce potatoes. The size of farm does not have a strong effect
on the specializa*ion in this crop.

Of the 350 farms smaller than 2 hectares, 45 farms or 13 percent pro-
duce wheat. Of the 159 farms larger than 5 hectares, 91 farms or 57 per-
cent produce wheat. Larger size farms therefore comparatively specialize
in wheat produ-=tion.

Of the 350 farms smaller than 2 hectares, 75 farms or 21 percent pro-
duce barley (grain). Of the 159 farms larger than 5 hectares, 37 farms or
23 percent produce barley. The size of farm has no strong effect on the
gspecialization in this crop.

Of the 350 farms smaller than 2 hectares, 33 farms or 9 percent pro-
duce green broad beans. Of the 159 farms larger thar 5 hectares, 26 farms
or 16 percent grow pgreen broad beans. Larger-sized farms therefore have
a comparative specialization in green broad beans.

Of 350 farms smaller than 2 hectares, 17 farms or 5 percent grow
quinua, carrots, grapes, peaches or oranges. Of 159 farms larger than 5
hectares, 18 farms cr 1l percent grow these crops. Larger-sized farms
therefore show a comparative specialization in these minor crops.

The questionnaire does not contain data on the labor requirements for
each crop. The expectation is that smaller-sized farms, given a fixed
labor force, should specialize in relatively labor intensive crops. If,
however, labor is mobile between different sizes of farms, then this spe-
clalization effect does not take place. Such seems to be the case for the
southern valleys area. The major specialization effect between small and

large farms therefore is probably related to cropping and livestock
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activities. If larger farms specialize in the latter, then a larger pro-
portion of these farms should be in natural pastures. This is the case,
as can be seen in Table 5.

Table 14 features average production per hectare for farms reporting
production of 19 crops according to the type of seed used. Very few farms
use improved seed. Of the 482 farms reporting production of corn, only &
farms or less than 1 percent used improved seeds. Of the 454 farms report-
ing production of corm, only 5 percent used improved seed. Of the 200
farms reporting production of wheat, only 2 percent used improved seed.
For the remaining sixteen crops, with the exception of grapes, the use of
improved seed is negligible.

The expectation is that the use of improved seed should increase av-
erage production per hectare. This hypothesis is not universally cot. -
firmed. For example, the 21 farms using improved potato seed obtained a
yield of 1115 kilos per hectare. The 424 farms using local seed obtained
an averaze yleld of 1432 kilos per hectare. In several instances, the use
of improved seed for a crop seems to decreasc the average production per
hectare. On the other hand, the use of improved seed for corn, barley,
peppers and grapes increases the yields per hectare. Nevertheless, the
number of observations 1s tco small to attach significance to this finding.

Table 15 features average production per hectare for farms reporting
production of 19 crops by type of fertilizer and irrigation. The use of
organic fertilizer is a very common practice in the production of all of
the 19 crops. For example, of the 467 farms producing corp (grain), 340
farms or 73 percent use organic fertilizer. Out of 443 farms producing
potatoes, 405 farms or 91 percent use organic fertilizer. Of the 192

farms producing wheat, 120 farms or 63 percent use organic fertilizer.



Table 14. Average production (kilos) per hectare for farms reporting productlon of 19 crops according
to the type of seed used

Type of seed

Native Hybrid or Seed of
seed improved Unknown

seed Source

Corn (grain) 651 2065 778
(473) (%) (3)

Potatoes 1432 1115 1856
(424) (21) (9)

Wheat 239 235 199
(196) (3) (1)

Barley (grain) 689 1104 -
(170) (1) (0)

Beans (green) 644 184 447
(79) (1) (6)

Corn (on the cob) 823 858 1090
(70) (1) (3)

Peas (green) 274 230 157
(59) (2) (5)

Peanuts 529 231 -
(62) (1) (0)

Oca 1041 - -
(50) 0) Q)]

Peppers 5365 2208 --
(45) (1) (0)

Papaliza 966 - 767
45) 0) (1)

Beans (dry) 400 - -
) (0) (0)

Barley {green) 1029 - -

(24) (0) (0)

19



Table l4. Continued

Type of seed

Native Hybrid or Seed of
seed improved unknown
seed source
Quinua 782 - -
(6) 0) (0)
Carrots 3232 - 2760
(9) (0) (1)
Grapes 5467 8495 1379
Y (9) (2) (5)
Peaches— 52286 - 11500
1 (4) (0) (2)
Oranges— 60000 - 9091
(1 0) (6)
Alfalfa 806 - -
(6) (0) (0)

Source:

Note:

1/

Table T51, stubs 8,

Number in parentheses Ilndicates number of farms using indicated

i=1...19.

10, standard Table 10.

=" Unit of measure is f{ruits.

type of seed for crop

9



Table 15. Average production (kilos) per hectare for farms reporting production of 19 crops by type of
fertilizer and irrigation

Organic fertilizer Yes Yes No No Yes Y-8 No No

Chemical fertilizer No No Yes Yes Yes Yes No No

Irrigation Yes No Yes No Yes No Yes No
Corn (grain) (467) 650 354 301 262 460 850 989 1058
(166) (162) (1) (5) (7 (5) (14)  (107)
Potatoes (443) 1158 1255 1327 1662 1428 3001 1316 1486
(116) (232) (4) %) (31) (26) (6) (24)
Wheat (192) 294 241 126 - - 710 308 252
(15) (103) (2) 0) (0) (2) (6) (64)
Barley (grain) (167) 683 812 - - - -~ 519 602
(20) (70) 0) (0) (0) (0) (4) (73)
Beans (green) (84) 632 450 - - 621 - 1042 573
(33) (21) (1) (0) (3) (0) (6) (20)
Corn (on the cob) (72) 1017 422 - - 4600 2300 438 1503
(50) (14) (0) (0) (1) (N (2) (4)
Peas (green) (62) 155 201 384 - 321 767 310 369
(9) (30) (4) (0) (7 (1) (5) (6)
Peanuts (62) 374 320 - 4600 511 - 313 657
(8) (11) 0) (1) (2) (0) (6) (34)
Oca (48) 1504 1108 - - -~ 5520 789 760
) (25) (0) (0) (0) (1) (2) (14)
Peppers (41) 300 419 - - - - 583 695
(2) (6) (0) (0) (0) (0) (4) (29)
Papaliza (45) - 1100 - - - - 920 649
(0) (36) (0) (0) (0) (0) (1) (8)
Beans (dry) (7) 184 509 0 - 552 - - 692
(1) (3) 49 0) (1) (0) 0) (1)
Barley (green) (24) 1826 1160 - - - - 0 608

(2) (15) (0) (0) (0) (0) (1) (6)

£9



Table 15. Continued

Organic fertilizer Yes Yes No No Yes Yes No No
Chemical fertilizer No No Yes Yes Yes Yes No No
Irrigation Yes No Yes No Yes No Yes No
Quinua (5) 920 731 - -- -- - 184 -
(1) (3) (0) (0) (0) (0) (1) 0)
Carrots (9) 482 2760 — - 5152 - 3580 -
(3) (1) (0) (0) (2) (0) 3) (0)
'Grapes (11) 5021 1472 - - 5096 9200 5832 -
1/ (6) (1) (0) (0) (3) (1) (0) (0)
Peaches— (4) 511 - - - - - 74476 -
1/ (2) (0) {0) (0) 0) (0) (2) (0)
Oranges— 4) 60000 - - - - - 22222 0
(1) (0) (0) (0) (0) (0) (2) (1)
Alfalfa (6) 455 - -—- - - - 1220 -
(6) (2) (0) (0) (0) (0) (0) (4) (0)

Source: Table T50, stubs 8, 10, standard Table ll.

Note: Numbers in parentheses indicate number of farms using indicated combination of cropping

practices for crop { = 1...19.

1/

=" Unit of measure is fruits.

%9
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The use of chemical fertilizer is not very common with the exception
of potatoes. Of 443 farms producing potatoes, 65 farms or 15 percent use
chemical fertilizer. The percentages on other crops are much less. 1In
several instances, a crop is produced with no producer reporting the use
of chemical fertilizer.

The use of irrigation is quite common for most crops. Of the 467
farms producing corn (grain), 188 farms or 40 percent use irrigation. Of
the 443 farms producing potatoes, 157 farms or 35 percent use irrigation.
Of the 192 farms producing wheat, 23 farms or 12 percent use irrigation.
Only papaliza, a minor crop, has a lower irrigation frequency. On the
other hand, 9 out of 11 grape producers use irrigation.

A basic premise 1s that for a sufficiently large sample, farms that
use organic and/or chemical fertilizer and irrigation should have, for a
majority of the 19 crops included, higher crop yields per hectare than
farms not relying on either of these three cropping practices. The pre-
mise is not confirmed.

When comparing the first and second column in Table 15, we observe
that farms using irrigation do not usually have higher crop yields per
hectare, contrary to our expectations in this respect. The greatest sur-
prise occurs when we compare the crop yields obtained with organic fer-
tilizer (columns 1 and 2) or chemical fertilizer (columns 3 and 4) with
the crop yields obtained by farms using neither organic nor chemical fer-
tilizer (column 8). This comparison reveals that for the majority of the
19 crops included in Table 15, average production per hectare is highest
on farms not using chemical or organic fertilizer.

Table 16 reports average production per hectare for farms reporting

production of 19 crops by source of power. The striking feature of Table
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Table 16. Average production (kilos) per hectare for farms reporting pro-
duction of 19 crops by source of power

Source of power

Crops Mechanical Only Only No mechanical
and animal mechanical animal No animal
Corn (grain) 1438 276 599 1507
(1) (1) (391) (67)
Potatoes 2300 - 1410 1400
(1) (0) (362) (70)
Wheat - - 230 1229
(0) (0) (183) (7)
Barley (grain) - - 644 1323
(0) (0) (147) (18)
Beans (green) - 276 576 1117
(0) n (70) (14)
Corn (on the cob) - - 682 1309
(0) (0) (36) (34)
Peas (green) - - 313 165
(0) (0) (58) (3)
Peanuts - - 488 595
(0) (0) (52) (5)
Oca - - 1095 809
(0) (0) (39) 9)
Peppers - - 649 523
(0) (0) (28) 9)
Papaliza - - 984 780
(0) (0) (39) (6)
Beans (dry) - - 400 0
(0) (0) (1) (0)
Barley (green) - - 1030 1022
0) (0) (22) (2)
Quinua - - 782 828
(0) (0) (3) (2)
Carrots - - 3228 2944
(0) (0) 8) (2)
Grapes - 9200 - 4741
Y Q) (1 (0) (13)
Peaches— - - - 52287
i/ (0 0) (0) (4)
Oranges— - - - 57778
(0) (0) (0) (2)
Alfalfa - - - 804
(0) (0) (0) (5)

Source: Table TS50, stubs 8, 10, standard Table 12.

Note: Numbers in parentaeses indicate number of farms using indi-
cated cropping practice for crops 1 = 1...19.

1/

=" Unit of measure is fruits.
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16 18 that the vast majority of farms rely exclusively on animal traction
in the production of each of the 19 crops. Human energy as a source of
power comes in as a distant second. Only 2 farms rely on animal and me-
chanical traction. Only ! farm out of the 699 farms covered by the survey
relies exclusively on mechanical traction.

For some important crops such as corn and grains, average crop yields
per hectare on farms relying exclusively on human energy as a source of
power are higher than on farms relying exclusively on animal power. For
most other crops, however, there is no systematic difference in crop ylelds
per hectare between these two sources of power.

Table 17 reports production per hectare for farms reporting production
of 19 crops by use of herbicides, pesticides and fungicides. The use of
these is not unknown in the southern valleys area. Of the 402 farms pro-
ducing potatoes, 49 farms or 12 percent use such chemicals. Of the 461
farms growing corn, 13 farms or 3 percent use these chemicals. The latter
percentage is typical for most crops except for quinua, carrots, grapes,
peaches and oranges. Farms using herbicides, pesticides and fungicides
tend to have higher yields than farms not using these chemicals. A notable
exception is corn, perhaps because the chemicals areused not in a preven-

tive sense but to minimize damage already sustained.

The farm household as a production unit: an algebraic analysis

Relative efficiency of land utilization Farming consists of the

transformation of inputs into outputs. A concise description of this

transformation process is represented by the production function

1) Qg = gk, k).
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Table 17. Average production (kilos) per hectare for farms -eporting pro-
duction of 19 crops by use of other chemical products

Other chemical Other chemical
products are products are
used not used

Corn (grain) 412 658
(13) (461)

Potatoes 1894 1262
(49) (£02)

Wheat 468 221
(5) (194)

Barley (grain) 739 696
(2) (167)

Beans (green) 1417 559
(3) (82)

Corn (on the cob) 335 897
3) (72)

Peas (green) 400 242
(9) (56)

Peanuts 500 521
(3) (60)

Oca - 1041
(0) (50)

Peppers 782 571
(3) (43)

Papaliza - 963
(0) (46)

Beans (dry) 386 408
(1) (6)

Barley (green) - 1029
(0) (24)

Ouinua 1012 169
(2) (%)

Carrots 3445 2392
(5) (5)

Grapes 5139 354
1/ (12) (2)
Peaches— 69000 13252
1/ (1 (5)
Oranges— 60000 4878
(1) (5)

Alfalfa - 806
(0) (6)

Source: Table T50, stubs 8, 10, standard Table 13.

Note: Numbers in parentheses indicate number of farms using indicated
cropping practice for crops i = 1...19.

aHerbicides, pesticides, fungicides, etc.

1/

="Unit of measure is fruits.
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The above production function has two arguments, efficiency labor xl and
efficiency land XZ, i.e., both labor and land are measured in efficiency
units. The usual procedure is to measure inpu:s in terms of natural units,
e.g., hours of labor and acres of land. Mo input, however, is homogeneous.
Between farms, land will differ in quality, although they be of equal size.
Between families, the quality of labor (male-female-child) will be differ-
ent, although families may be of equal size. Furthermore, land and labor
are not the only factors of production. Mechanization will increase the
efficiency of a given amount of labor and possibly also increase the effi-
ciency of land. Fertilizer, pesticides, improved seed and adequate water
will increase the efficiency of land and possibly also the efficiency of
labor. It follows that output can increase not only through an increase

in the amount of resources, but also through an increase in the quality or
efficiency of resources. The data of the Southern Valleys Area Survey are
all expressed in natural units. The operational question is how to measure
natural units in terms of efficiency units. The procedure followed here is
to postulate, but not actually calculate, conversion factors between effi-
ciency units and natural units.

2) Xl = Rl . Xl

3) X, =R, X,
In the southern valleys area, smaller farms use their available land re-
sources much more intensively than large farms, because smaller farms
dedicate a proportionately larger share of the area operated by the farm
household to annual crops rather than natural pastures.
Table 18 examines selected features of resource efficiency in rela-

tion to the size of farm. One out of every two farms covered by the sur-

vey is smaller than two hectares. Yet, the 57 largest farms covered by



Table 18. Average farm size, average hectarage in annual crops, average value of crop production, average
value of variable crop input cash costs, average value of miscellaneous crop cash costs by size
of farm

Size of farm

<l 1-1.99 2-4.99 5-5.99 >6 Total
ha. has. has. has. has.
Average farm size in hectaresl .40 1.37 2.96 6.48 22.55 3.99
1 (204) (146) (190) (102) (57) (699)
Average hectarage in annual crops .34 .97 1.93 3.83 6.34 1.90
2 (204) (146) (190) (102) (57) (699)
Average vaiue of crop production 1775 3044 5423 7185 15860 4966
(204) (146) (189) (101) (57) (697)
Average valuc of vartable crop 174.2 420.4 ~  612.5 884.2 1749.5 574.9
input cash costs?s (204) (146) (186) (102) (56) (694)
Frequency of farm households wit 143 87 112 63 39 444
variable crop input cash costs
Average value of miscellaneous 24.5 44,7 27.7 119.1 395.6 73.7
crop cash costs3»® (204) (146) (189) (102) (57) (698)
Frequency of farm households with 72 30 38 32 28 200
miscellaneous crop cash costs
Average number of males and females 1.26 1.59 1.55 1.87 1.97 1.58
13-60 engaged principally in agri- (204) (146) (190) (102) (57) (699)
culture per household minus average
number of household megbers emigrat-
ing for temporary work
Average net houaeholg cash income 4989.0 3957.9 5931.5 5728.5 3304.6 4977.2
per farm-household (192) (136) (160) (94) (52) (634)

3 Source: lTable T!5, stubs 1, 2, 3, 4, standgrd Table 7; 2Table T235 stubs 1, 4, standard Table 7;
Table T49, stubs 4 through 9, standard Table 7; "excludes hired labor; ~“Table T28, stubs 1, 2; Table T9,
stubs 1, 2, 3, 4, 5, 6, standard Table 7.

Note: Numbers in parentheses indicate number of observations used in average.

oL
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the survey average 22.5 hectares in size. Proportionately, therefore, farm
size varies tremendously even though the survey covers exclusively "small

' The average number of males and females between ages 13-60 engaged

farms.'
principally in agriculture per household minus the average number of house-
hold members emigrating for temporary work varies proportionately much less

1/

in relation to the size of farm. Consequently, the man-land ratio— varies
from 2.90 for farms smaller than 1 hectare to .08 for farms larger than 10
hectares. This very wide range in the basic factor endowment ratio has the
immediate consequencez/ that for identical cropping practices between rela-
tively small and large farms, the former will specialize in those crops
which are relatively intensive in the use of labor, whereas large farms
will specialize in those crops which are relatively intensive in the use
of land. We, therefore, would expect smaller farms to dedicate a propor-
tionately larger share of arable land to annual crops and larger farms to
dedicate a proportionately larger share of arable land to natural pastures.
Because the man-land ratio varies so much, we would expect also a sub-
stantial variation in the ratio of hectarage in annual crops to average
farm size between different farm size groups. In Table 18, this ratio
varies from .85 for farms smaller than 1 hectare to .28 for farms larger
than 10 hectares. It follows that on the average, small farms will uti-

lize many more labor days per hectare (of farm size) than large farms.

The same principle should hold as to the composition of annual crops,

1/ Here defined as the ratio between the adjusted agriculturally ac-
tive household labor force and the size of farm.

2/ T. M. Rybczynski, "Factor endowmer:s and relative commodity
prices," Economica, N.S. Vol. 22, 1955, pages 336-341. For a simple proof
of above theorem, see H. Van de Wetering, "A class of policy models based
on the two product-two factor general equilibrium model of the competi-
tive industry,” Iowa State University, Ames, Iowa, 1979, p. 11-13.
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where smaller farms will specialize in the relatively more labor-intensive
crops. The average value of crop production per hectare for smaller farms
should therefore be higher thar for larger farms.

Ir Table 18, farms with .96 hectares in annual crops achieve an aver-
age value of crop production equisl to 3,044 ;~sos. The largest farm size
group with 6.34 hectares in annual crops achieves an average value of crop
production equal to 15,860 pesos. A 6.6-fold increase in area, in annual
crops leads to a 5.2-fold increase in the v...ue of crop production. The
expansion is less than proportionate, us would have been the case if small
and large farms use identical cropping p-~-.icc3 and if the composition of
crops would have been the same.

Seven out of ten farms use varic' ' : .ash costs (fertilizer, improved
seed, etc., but not expenditure on hired labor) producing crops. This
relative frequency does not vary systemacically between farm size groups.
On the other hand, the average value of variable crop input cash costs per
hectare is larger for smaller farms than larger farms. Farms less than 1
tectare in size 3spend 512 pecos on variable crop input cash costs per hec-
tare. The corresponding figure for farms larger than 10 hectares in size
equals 276 pesos.

Lard resources can also be used more effectively when land is flat
and tractorable, through irrigation, multiple cropping and leaving a less-
er proportion of land in fallow. Tables 19 and 20 examine these factors
for the southern valleys area. Table 19 presents the average farm size,
average hectarage in annual crops and average irrigated hectarage in an-
nual crops by size of farm. Of 699 farms, 317 indicated irrigation of an-
nual crops. Such farms irrigated an average of 1.37 hectares in annual

crops. The proportion of farms who irrigate varies inversely with farm



Table 19. Average farm size, average hectarage in annual crops and average irrigated and nonirrigated hec~
tarage in annual crops by si~e of farm

Size of farm

< 1 ha. 1-1.99 2-4.99 5-9.99 > 9.99 Total

has. has. has. has.
Average farm size (hectares) .40 1.37 2.96 €.48 22.55 3.99
(204) (146) (190) (102) (57) (699)
Average hectarage in annual crops .34 .97 1.93 3.83 6.34 1.90
(204) (146) (190) (102) (57) (699)
Average irrigated hectarage in .32 .91 1.96 3.89 7.45 1.37
annual crops (148) (67) (64) (23) (15) (317)
Average nonirrigated nectarage .40 1.02 1.94 3.82 5.95 2.36
in annual crops (56) (79) (123) (79) (42) (379)
Total number of farms 204 146 190 102 57 699

Source: Table T15, stubs 1, 2, 3, 4, standard table 7, standard table 2.

Note: Number in parentheses indicates number of observations used in average.

1 %4



Table 20.

Fallow land, multiple cropping each type of terrain by size of farm

Size of farm

<1 1-1.99 2-4.99 5-9.99 >9.99 Total
ha. has. has. has. has.
Frequency of farms
1. With fallow land in rotation 5 6 12 7 6 36
2. With fallow land for lack of time 6 18 14 8 5 51
3. With fallow land for lack of labor 3 5 9 3 0 20
4. Wicth fallow land for lack of inputis 4 6 18 8 6 42
5. With fallow land for other reasons 11 9 4 7 2 33
6. With fallow land not responding 0 0 1 0 1 2
7. With multiple cropping 34 18 31 12 15 110
8. With flat, tractorable land 79 53 84 59 28 303
9. With flat, nontractorable land 50 30 32 18 14 144
10. With rolling land 8 9 13 5 6 41
11. With steep land 64 50 60 19 9 202
Frequency of farms in size group 204 146 190 102 57 699
Source: Table Tl , stubs 1-11, standard Table 7.
Note: 1Items 2, 3, 4, 5 allow for multiple responses.

9L
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size. The average hectareage in annual crops between farms who irrigate and
who do not irrigate tends to be different for each size group. Such dif-
ferences do not appear to be related to farm size.

Table 4 showed that for the 699 farms included in the survey, the
average area in fallow equals .35 hectares per farm or 9 percent of the
average size of farm. Often, land in fallow is part of a rotation. Table
20 indicates, however, that a majority of the reasons given as to why land
is in fallow are related to the lack of inputs, time, or labor. Table 20
also shows that multiple cropping is not uncommon in the southern valleys
areas. Of 699 farms, 110 farms or 16 percent use this practice. Of 350
farms smaller than 2 hectares, 52 farms or 15 percent use this practice.

It follows that the use of multiple cropping must be slightly above aver-
age on farms larger than 2 hectares.

Table 20 also contains information about the nature of the terrain on
which farms are located. Of the 350 farms smaller than two hectares, 114
farms or 33 percent are located on steep lard. Of the 159 farms larger
than 5 hectares, 38 farms or 18 percent are located on steep land. Of the
350 farms smaller than two hectares, 232 farms or 66 percent are located on
flat land. Of the 159 farms larger :tlian 5 hectares, 119 farms or 75 percent
are located on flat land. Consequently, smaller farms tend to operate land
which is less suitable to animal or mechanical traction. This difference
between smaller and larger is much less than might have been expected.

The nature of the terrain is not a major determinant of the difference in

net farm income between farms.

The demand for land and labor

In what follows, we will assume that the production function of the

farm household does not exhibit scale economies. If both land and labor
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are increased by an equal proportion, then output is assumed to increase
by that same proportion. The mathematical equivalent is to assume that
the production function is homogenecus of degree one in efficiency labor
and efficiency land. This allows us to rewrite the production function in
productivity form

1B) Qy/%, = £(X,/X, ]

The above equation states that output per unit of efficiency labor depends
exclusively on the efficiency land-efficiency labor ratio. We will show
subsequently that this implies that the size of farm does not influence
the technology used by the farm or its average cost of production. The
average cost curve for such a farm is horizontal. Because of this, its
marginal cost curve coincides with its average cost curve. Farms with
identical efficiency land-efficiency labor ratios will have identical
costs of production if the underlying production function is the same.
Should this not be so, then costs of production will differ between farms.
Because of substantial independent variations in the size of household
(xl) and the size of the farm (XZ) and in the quality of the resources
between farms, we should expect a great deal of additional variation in
the costs of production between farms. But we do not attribute such dif-
ferences in costs of production to the size of farm.

Economic rationality dictates that farm households minimize the cost
of production of a given output and, furthermore, choose that output which
maximizes material welfare. In order to minimize costs for a given out-
put, we must have the following first order conditions:

4) PB . BQB/BXl =P

5) PB . BQB/BX2 = P2
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where PB is the price of commodity B, 131 the efficiency price (or efficien-
cy wage) of labor and 52 the efficiency rental of land. These common-sense
conditions underlie the following compact system of factor demand equa-
tiona.l/

Table 21. Factor demand equations and the cost function
in efficiency inputs and prices

P P, q
X, -kzo kzo 1
X, klo —klo 1
Pg kl k2 0

In this table, the lower case symbols ﬁl' ﬁz, ﬁl' ﬁz, q and Pg indicate
percentage rates of change, e.g., q = AQ/Q. The coefficient ¢ represents
the elasticity of factor substitution between efficiency labor and effi-
ciency land. The value of o lies between zero and infinity. It will tend
towards the latter value if land is a perfect substitute for labor. If
land and labor cannot substitute for each other, then o0 = 0. The data in
the survey do not permit us to estimate © statistically.zl Ibanezgl ob-
tained the following partial Allen elasticities of substitution after es-
timating the value added trinolog production function for the agricultur-

al crop sector in the Central and Sacaba valleys in Cochabamba, Bolivia.

cland, water -.60

1/ For the derivation, see Vande Wetering, op. cit.
2/ Statistical estimation of o is possible for the 1978 sector survey.
3/

=" Carlos Ibanez Meier, '"An agricultural model for the Central and
Sacaba valleys in Cochabamba, Bolivia," Unpublished M.Sc. thesis, Utah
State University, Logan, Utah, 1980.
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awatet, labor +.46

oland, labor +.53
These results indicate that water and land are complimentary factors of
production but that labor is a substitute for both land and water. Aggre-
gation of land and water into one category results in an elasticity of
substitution between land and labor below unity.

The coefficient k, = Plxl/P

BQB is the share of labor in the market

Its complement kz = P2X2/P

1

value of net farm output P is the share

BQB' BQB

of land in the market value of net farm output. The sum of these two co-
efficients equals unity given our assumption that the production function
is homogeneous of degree one in efficiency labor and efficiency capitsl.lj

The share of income kz attributed to land varies with the land-man ratio

(lexl) such thatgl

ffz I k. - A(lexl)

k? o 1 (lexl)
An increase in the land-labor ratio (xz/xl) will decrease k2 vhenever g <
1. The land-labor ratio for the farm hcuseholds in the southern valleys
increases with farm size Xz. Consequently, kz decreases with the size of
farm. Table 22 reflects that the survey clLcerved 31 farm households who
rented cropland with payment in kind. The median crop share accruing to
the landowner equalled 50 percent.gl No farm larger than 5 hectares

rented land. For these farms, we may assume thar .. " somewhat less

1/ H. Van de Wetering, "Lecture notes in capitali and growth theory,"

Towa State University, Ames, 1980.

2/ Ibanez, op. cit. p. 134, obtained the following value for ratio
k,/k, = 1.42. Assuming that k, + k, = 1, it follows that k, = .59 and
kl 22 41 1 2 1

2
3/ Tabulations, Table 7-14.



Table 22. Frequency of cash rental and share cropping by size of farm

— Size of farm

<1 1-1.99 2-4.99 5-9.99 >9.99 Total
ha. has. has. has. has.
Frequeney of fars rentins S 2
T eith payment in kind . 10 20 0 0 2
Frequency of payments in kind
up to 20X of crop 1 0 5 0 0 6
21 to 35% of crop 0 0 1 0 0 1
36 to 45X of crop 0 0 1 0 0 1
46 to 55X of crop 0 9 13 0 0 22
56 to 65% of crop 0 0 0 0 0 0
66 to 80X of crop 0 0 0 0 0 0
More than 802 of crop 0 1 0 0 0 1
Frequency of farm—households
by farm size interval 204 146 190 102 57 699

Source: Table Tl4, stubs 1-9, standard Table 7.

6L
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than .50;1/ For farms larger than 5 hectares, the share imputed to land

k., is likely to be smaller than .50. We therefore postulate the following

2
inequality to hold for each of the five farm size cohorts of the southern
valleys survey

0<k,<o<l.

In Table 21, we consider factor prices and output as independent vari-
ablee, whereas the quantities demanded of the factors and the cost of pro-
duction are considered as dependent variables. But in the previous sec-
tion, we took the size of the farm as given, i.e., X, is not a dependent
variable, but an independent variable;g/ On the other hard, the most pro-
fitable level of production q was considered to be a dependent variable
and not an independent variable as in Table 21. Executing the desired
transposition of variables and resolving the thrce simultaneous equations
in the desired set of dependent variables yields Table 23. In the previous

Table 23. Three key variables that determine the

demand for labor and the optimal level
of production of the farm household

Py ;‘2 Pp |
;1 -a/k2 1 a/k2
q -kla/k2 1 klo/k2
i 52 ~k, /k, 0 1/k,
|

1/

=’ The crop share refers to gross farm output, k2 is calculated for
net farm output.

2/ 1f farm households rent land, then the size of farm is not really
an independent variable, although we may still assume so for purposes of
analysis. Of the 699 covered by the survey, 63 farm households rented
land (Table 7-14). The average area rented is not available.
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gection, we used variables in natural units. In Table 23, four variables
appear in efficiency units. The transition from efficiency units to natu-
ral units proceeds as follows. By definition

R=R %

xz = R2 . xz.
Indicating percentage rates of change by lower case letters, we have

x =t

-

Xy = Iy * X,
Also, by definition

Pl . Xl = Pl . Xl

By X, =P, * X,.
Taking percentage rates of change and using the results above, it is easi-
ly shown that

PL=P T

Py =Py " Ty
Substituting natural concepts for efficiency concepts in Table 23, we ob-
tain the first three rows in Table 24. Taking combinations of variables,
we obtain the last eight rows in that table. Table 24 is a comprehensive
characterization of the predicted economic behavior of the farm household
as a production unit. It contains 55 testable hypotheses. The sign (+ or

-) of these hypotheses is known in most instances. If we assume the fol-

< 1, then all of the signs are known.

lowing inequality to hold 0 < k2 <o
The top row in Table 24 1lists five exogenous variables.
Pt the X change in the off-farm agricultural wage rate w
Pg’ the X change in the price received by farmers

Xyt the X change in the size of the farm, expressed in natural units
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Table 24. A comprehensive characterization of the farm household as a
production unit

pl x2 PB rl rz
g - k2
X, -o/k2 1 o/k2 kz 1
q -klo/k2 1 klo/k2 klo/k2 1
Py -kl/k2 0 l/k2 kl/k2 1
(q - xl) 0 0 -g (1-0) 0
(q - x2) -kla/k2 0 klo/k2 klo/k2 1
kz -0
k,o + kz
(pB + q) -klo/k2 1 — K klo/kz 1
(p. + x.) k2~ ° 1 a/k ° "k 1
Pyt x K 2 k
2 2
(p2 + "2) -kllk2 1 1/k2 ””‘1“‘2 1
(PB+q-xi') o 0 (c - 1) (1 - o) 0
klo + kz
(PB +q - xz) -klolkz 0 T klalkz 1




We distinguish

(q-xz) :

(xz-xl):

(PB""I) :

(p ¥x,):
(p2+x2):
(pB+q-xl) :

(pBﬂ"z) :
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the Z change in the relative efficiency of labor on farm A
compared to farm B

the Z change in relative efficiency of land on farm A as
compared to farm B.

eleven endogenouvs variables.

the Z change in thte demand for labor by the farm household
the 2 change in net farm output

the Z change in the imputed rental rate of 1 hectare of land
the % change in net farm output per hour (or per worker or
per capita)

the 2 change in net farm output per hectare

the X change in the land-labor ratio or the labor intensity
of the production technology used by the farm household

the Z change in the value of net farm output

the % change of the share of gross farm income imputed to
labor

the Z change in the share of gross farm income imputed to
land

the Z change in the value of net farm output per hour (or
per worker or per capita)

the I change in the value of net farm output per hectare.

Table 24 is the reduced form of the behavior of the farm household as

a production unit. Each row in that table gives the expected values of the

coefficients of an ordinary least squares multiple regression. Such re-

gressions could be run for the region as a whole, or for ecach of the depart-

mental aress.

Additional exogenous variables such as time to market could

also be included as explanatory variables. In order to run the regressions,
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one would need to construct an index of prices received (pB) for each
farm, as well as the indices of relativc labor efficiency (rl) and land
efficiency (rz). The data of the survey would enable one to construct
these data for each farm and, hence, execute the causal econometric analy-
sis suggested by Table 24.

Available tabulations for this report did not anticipate multiple re-
gression analysis of the data. The procedure followed in its place is to
obtain a cross tabulation for each intersection, i.e., each individual co-
efficient, in Table 24. Such a procedure stratifies a selected exogenous
variable, e.g., farm size into farm size groups, and then calculates the
average of the dependent variable, e.g., number of man-days of hired labor
for each farm size group. If the selected exogenous variable exhibits
substantiz) variation and/or has a disproportionately large influence on
the endogenous variable selected, then the inferred relationship of the
cross tabulation between the selected endogenous and exogenous variable
will be approximately a causal one. If, however, the selected exogenous
variable shows little variability and/or does not exhibit a proportionate-
ly large influence on the selected endogenous variable, then the causal in-
ference of the cross tabulation will be spurious, even though accidentally
an apparently close relationship between the selected pair of variables
may be apparent.

If the elasticity of factor substitution .6<o< 1, then a study of the
coefficients of Table 24 reveals that none of the five exogenous variables
can be selected a priori as having proportionately the largest effect on
any of the eleven endogenous variables. The implicit assumption in the
survey cross tabulations is, however, that size of farm is the major ex-
planatory variable. Given the foregoing, this will be true only if the

remaining exogenous variables exhibit little or no variability.
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We do not believe that is so. Consequently, comprehensive cross
tabulations which stratify these variables (the agricultural wage rate,
prices received by farmers, the relative efficiency of labor, the rela-
tive efficiency of land) would have been desirable. They were not avail-
able for this report, but should be considered in the analysis of the

1978 sector survey.
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SECTION 1IV.
EMPLOYMENT AND LABOR USE

Variables that influence the employment of farm household labor off-farm

*
in agricultural activities (Xlzl

Table 25 summarizes alternative configurations of the sources and
uses of labor. It reflects the fsllowing five assumptions:
1) Some household labor will always be employed on the farm, i.e.,

xll > 0.

2) If rembers of the farm household are employed off the farm in agri-
culture, then the farm household will not use hired labor, i.e.,

*
if le > 0, then Xl2 = 0.

3) If the farm household uses hired labor, then members of the farm

hoysehold will not be employed off the farm in agriculture, i.e.,
*
X2 12 =

4) Members of the farm household employed off the farm may or may not

if > 0, then X 0.

*
find employment in nunagricultu:al activities, i.e., X13.3 0.
5) All of the labor used by the farm household may be furnished ex-

clusively by members of the farm household; in that case Xl1 >0,
* *

12 = Xl =X,, = 0.

but X 3 12

When considering the sources and uses of labor, we made use of two

accounting identities:

AA =
1 x11 + x12

* * *
Xl = X11 + Xl2 + X13.

The two identities contain six employment-related variables. The two
identities have therefore in principle multiple solutions. In the above

*
two equations, we consider the supply of household labor X1 as exogenous,
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In the previous section, we showed that the amount of labor employed X1 by
the farm household is deteimined by the off-farm agricultural wage (p1 = w),
prices received (pB), the size of the farm (xz), and the relative efficien-
cy of labor (rl) and land (rz). None of these five variables appears in
the above two equations. We may, therefore, consider X1 28 an exogenous
variable to the remaining variables appearing in those equations. From
Table 25, we have that 1if the household employs members off the farm in
*

agriculture (X12=>0), then the farm household will not use hired labor
(X12==0). On the other hand, if the farm household uses hired labor (X12
> 0), then members of the farm household will not be employed off-farm in
*
12~

* 1/
2=0) or (X12=0, X12>0) .~ We know from Table 29 that

agriculture (X 0). Consequently, in the above pair of equations, either

* 50, X
>
(X,>0, X

Table 25. Alternative configurations of the sources and uses of farm
household labor

Alternative Configurations
(a) (b) (c) (d) (e)
Farm household labor
employed on the farm (Xll) + + + + +
employed off-the-farm
in agricutlure (XIZ) + + 0 0 0
outside agriculture (X:B) 0 + 0 + 0
Hired labor
employed on the farm X12 0 0 + + 0
. 1/ *

A third possibility X12 = Xl2 = 0 is irrelevant whenever we want
*
to investigate cases where x12 # 0; X12 # 0.
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*
13

paid. Assume now that such employment activities are limited because of

off-farm employment in nonagricultural activities X,, is relatively well

sex, age, location or other considerations. 1If the farm household maxi-

mizes net household income for a given supply of household labor, then in

allocating ite labor resources, it will first of all fill this employment
*

opportunity. X13, therefore, may also be taken as exogenously determined.

*
Solving the two equations for X12 or X 29 respectively, we obtain

1
A X=X -X + X 0
) Xpp = - - X+ X505 Ky = 0)
_ * * x 0
B) X12 = X1 - X1 + X13, (X12 = 0). \
x %
In the above equations, xl, Xl, X13 are known variables. It will be ob-

served that equations A and B are identical except for signs, i.e., they
X* X*
1 %1 °F 3t

Rewriting equation A in percentage rates of change;l/ we obtain

register an opposite reaction with respect to variations in X

* *
x* =-—xl * X +ﬁ— . x* _.x—l—3_ . x*
12 F 17 17 13 °
12 12 12

From Table 24, we obtain

o-k
= * L ] --—'—2 e
x, = ( o/kz) P +1 X, + (o/kz) + < kz >r1 +1 r, .

Substituting for X in the first equation yields the following conclusions:
1) An increase in the off-farm wage rate (p1 = w) will decrease the

amount of labor used by the farm household X, the thereby increase

1

*
the amount of household labor X12 employed off-farm in agricultural

activities.

2) An increase in the size of farm (xz) will increase the amount of

1/

= Lower case letters are used throughout this report to indicate
percentage rates of change, e.g., xfz = AXTZ/XTZ.



3)

4)

5)

6)

7)
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labor employed by the farm xl and thereby deccease the amount of

*
household labor X

12 employed off-farm in agricultural activities.

An increase in prices received by farmers (PB) will increase the
amount of labor used by the farm household Xl and thereby decrease
the amount of household labor X:Z employed off-farm in agricultural
activities.

An increase in the relative efficiency of labor (rl) will increase

the amount of lahor used by the farm household Xl and thereby de-
*

crease the amount oi household labor x12 employed off~farm in agri-

cultural activities.
An Iincrease in the relative efficiency of land (r2) will increase

the amount of labor used by che farm household Xl and thereby de-
*

crease the amount of household labor X12 employed off-farm in agri-

cultural activities.

*
An increase in the quantity of labor Xl supplied by the household

*
will increase the amount of household labor Xl2 employed off-farm

in agricultural activities.

An increase in the quantity of household labor employed off the

*
farm in nomagricultural activities X13 will decrease the amount

*
of labor X

12 employed off-farm in agricultural activities.

Table 26 shows that 155 households of the 699 households covered by

the survey had members employed off-farm in agriculture in Bolivia. To

this, we may add 20 households who had members employed off-farm in agri-

culture outside of Bolivia. One out of four households, therefore, had

members employed of f-farm in agriculture. There are ‘departmental differ-

ences in the relative frequency of off-farm employment in agriculture.



Table 26. The amount and renumeration of off-farm agricultvral employment by region and departments

Region Chuquisaca Tarija Potosi

Frequency of households with members employed 155 45 54 56
off-farm in agriculture in Boliivia*:

Average number of man-days worked off-farm in 72.8 72.6 68.8 76.7
agriculture in Bolivia by households with (149) (42) (54) (53)
members employed off-farm

Average value of man-days worked off-farm in 31.1 20.5 37.1 33.4
agriculture in Bolivia by households with (149) (42) (54) (53)
members employed off-farm

Frequency of households with members employed 20 0 1 19
off-farm in agriculture outside Bolivia

Average number of man-days worked off-farm in 126.9 - 120.0 127.2
agriculture outside Bolivia by households (19} (0) ¢D) (18)
with members employed off-farm

Average value of man~days worked off-farm in 4263.2 - 4000.0 4277.8
agriculture outside Bolivia by households (19) (0) (1 (18)
with members employed off-farm

Average earnings from other agricultural work 287.1 7.7 235.9 435.2
off-farm on a nondaily basis (694) (143) (209) (342)

Source: Table T38, stubs 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, standard Table 7.

Ly Equals number of farms having attribute.

Note: Numbers in parentheses equal the number of observations used in average.

06
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Thirty-one percent of the farm households in Chuquisaca had members em-
ployed off-farm in agriculture. The correspondirg figures for Tarija and
Potosi are 25 and 21 percent, respectively.

The average number of man-days worked off-farm in agriculture in Bo-
livia by households with members employed off-farm equalled 72.8 man-days.
There is relatively little variation in this average among departmental
areas. On the other hand, the average number of man-days worked off-farm
in agriculture outside Bolivia is much larger at 126.9 man-days.

The average value of a man-day worked off-farm in Bolivia equalled
31.1 pesos. The corresponding figure for off-farm employment in agricul-
ture outside Bolivia is almost the same at 33.6 pesos. It is interesting
to note that the 187 farms hiring labor (see Table 2) paid an average daily
wage of 27.7 pesos, which is below the daily wage of 31.1 pesos indicated
by the recipients. This discrepancy holds for all three departmental areas.
As before, Chuquisaca reports the lowest daily wage rate with Tarija and
Potosi indicating significancly higher wage rates. The wage rate is,
therefore, far from uniform throughout the area.

Virtually, all households indicate earnings from other agricultural
work off-farm on a nondaily basis. Such earnings amount to 287 pesos per
family or 4.3 percent of net household income (see Table 39). There are
substantial departmental differences in this item. For example, for the
Potosi area, average earnings from other agricultural work off-farm on a
nondaily basis equals 435 pesos or 8.6 percent of net household income.
The corresponding figure for the Chuquisaca area is close to zero.

The 155 households with members employed off-farm in agriculture in
Bolivia provided 10,847 man-days of hired labor. From Table 31, we ob-

serve that the 187 farms employing hired labor indicated a total use of
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10,883 man-days of hired labor. The coincidence of these figures attests
to the reliability of the data generated by the southern valleys area sur-
vey.

Table 27 shows that the relative frequency of households with members
employed off-farm in agriculture in Bolivia shows no relationship with the
size of farm, except for farms larger than 10 hectares. The average number
of man-days worked off-farm in agriculture in Bolivia for such households
is not related to farm size, but varies closely around the regional average
of 72.8 man-days. The wate rate received by household members working off-
farm in agriculture in Bolivia is not influenced by size of farm and varies
closely around the regional average daily wage of 31.1 pesos.

Average earnings from other agricultural work off-farm on a nondaily
basis tends to be higher for smaller sized farms. For farms smaller than
1 hectare, such income accounts for 9 percent of net household income. For
farms larger than 5 hectares, such income accounts for 2.6 percent of net
household income.

Table 28 shows thair 152 households had members employed off-farm in
agriculture. Of chese households, 15 or 9.9 percent received technical
training/assistance, bank credit or both. Of the 699 farms included in
the survey, 59 farms or 8.4 percent received technical training/assistance,
bank credit or both. Consequently, training and credit availability are
not skewed against farm households with members employed off-farm in agri-
culture.

The average number of man-days worked off-farm in agriculture does not
vary between these groups, i.e., it 18 equal to the regional average of
78.9 man-days. On the other hand, definitive title and proximity to market

influence the number of man~days worked off-farm in agriculture. For farm



Table 27. The amount and renumeration of off-farm agricultural employment by size of farm

Size of farm

1-1.99 5-9.99 >9.99 Total
has. has. has.

Frequency of households with members 38 27 7 155
employed off-farm in Bolivial/

Average number of man-days worked off-farm 70.2 85.7 74 .4 72.8
in agriculture in Bolivia by households (36) 27) ) (149)
with members employed off-farm

Average value of man-days worked off-farm 27.0 35.0 30.7 31.1
in agriculture in Bolivia by households (36) (27) (7) (149)
with members employed off-farm

Frequency of households with members 1 1 1 20
employed off-farm outside Bolivial

Average number of man-days workea off-farm 40.0 120.0 60.0 126.9
in agriculture cutside Bolivia by house- 1) 0 (1) (19)
holds with members employed off-farm

Average value of man-days worked off-farm 2000.0 4000.0 6000.0 4263.2
in agriculture outside Bolivia by house- (1 (1) (1) (19)
holds with members employed off-farm

Average earnings from other agricultural 131.0 302.0 0 287.1
work off-farm on a nondaily basis (145) (101) (57) (694)

Source: Table T38, stubs 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, standard Table 7.

1/ Equals number cof farms having attribute.

Note: ' Numbers in parentheses equal the number of observations used in average.

€6



Table 28. Average number of man-days worked cff-farm in agriculture in Bolivia and outside Bolivia by
households with members employed off-farm accerding tc technical training/assistance, credit
source, tenancy and time to market

No training/ Training/ No training/ Training/
assistance, assistance, assistance, assistance,
No bank No bank Bank Bank Non- Total
credit credit credit credit response
Definitive title 56.9 60.0 120.0 15.0 300 64.0
<3 hours to market (26) (1) (1) (2) (1) (31)
No definitive title 93.9 85.0 181.5 - 45.0 95.0
<3 hours to market (47) (2) (2) (0) (2) (53)
Definitive title 46.4 52.5 - - 100.0 48.8
>3 hours to market (24) (2) (0) (0) (1) (27)
No definitive title 75.4 75.0 - - - 75.4
>3 hours to market (31) (4) (0) (0) (0) (35)
No response 21.5 10.0 - - 1.0 16.2
(4) (1) (0) (0) (1) (6)
Total 78.7 64.5 161.0 15.0 88.5 78.9
(132) (10) (3) (2) (5) (152)

Source: Table T38, stubs 2, 4, 6, 8, standard Table 8.

Note: Numbers in parentheses are numbers of observations used in average.

%6
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households with members employed off-farm, with definitive title and more
than 3 hours ro market, the average number of days worked off-farm in agri-
culture 48.8 man~days. For similar farms, but with less than 3 hours to
market, the corresponding average increases to 64.0 man-days. For house-
holds with members employed off-farm in agriculture, with no definitive
title ard with more tlian three hours to market, the average number of man-
days worked off-farm in agriculture equals 74.5 days. For similar house-
holds with less than three hours to market, the corresponcing average
equals 95.0 man-days.

Table 29 shows that one in four households had members employed off-
farm in nonagricultural activities. There 1s some departmental area vari-
ation in this figure. For the Potosi area, only one out of five house-
holds had members employed off-farm in nonagricultural activities. The
corresponding relative frequencies for Tarija and Chuquisaca are 32 and
27 percent, respectively.

For the 168 households with members employed off-farm in nonagricul-
tural activities, average annual earnings from such activities equalled
9264 pesos. There is surprisingly little variation in this figure between
departmental areas.

Table 30 shows that the relative frequency of households with members
employed off-farm in nonagricultural activities declines with time to mar-
ket. For farms with less ghan three hours to market, one of two house-
holds has members employed off-farm in nonagricultural activities. For
farms with more than three hours to market, only one out of seven house~
holds has memvers so employed.

Average earnings per household with members employed off-farm in non-

agricultural activities decrease very rapidly with time to market. For



Table 29. Frequency and average earnings of off-farm employment in nonagricultural activities by region
and departments

Region Chuquisaca Tarija Potosi
Percent of households with members 24.3 27.0 31.¢é 18.8
employed off-farm in nonagricultural
activitiesl
Average earnings from nonagricultural 9264 9174 9592 8979
activities off-farm
Number of farms used in average 168 38 66 64

Source: Table T38, stubs 11, 12, 13, standard Table 7.
1/

— Equals number of farms having the attribute divided by total number of farms in region or
department.

96



Table 30. Frequency and zverage earnings of off-farm

to market

employment in nonagriculturzal activities by time

Time to market

<1 hour 1-3 3-6 >6 hours Total
hours hours

Frequency of households with members 44 65 40 17 168
employed off-farm in nonagricultural
activitiesl

Average earnings from nonagricultural 15301 9624 3850 5706 9264
activities

Total number of farms 116 170 200 183 6512/

Source: Table T38, stubs 11, 12, 13, standard Table 3.

1/
2/

Number of farms having the attribute.

=’ Includes invalid responses to "time to market."

L6
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the 109 households with less than three hours to market, average earnings
off-farm in nonagricultural activities equalled 11,916 pesos. For the 57

households with more than three hours to market, the corresponding average

equalled 4103 pesos.

Variables that influence the employment of hired labor

Equation B can be rewritten in percentage rates of change,

X X* X*
x12 -'il_ . x1 - il— . x: + i%é— . x:3
12 12 12
As before
o—k2
X, = (-o/kz)p1 4+ 1 - x, + (°/k2)pB + kz r, + 1 . r,.

The variables in these equations determine the rate of change in the em-
ployment of hired labor x12'

1) An increase in the off-farm wage rate (p1 = w) will decrease the
amount of labor used by the farm household X1 and thereby decrease
the amount of hired labor x12 used by the farm household.

2) An increase in the size of farm (x2) will increase the amount of
labor used by the farm household (Xl) and thereby increase the
amount of hired labor Xl2 used by the farm household.

3) An increase in prices received by farmers (pB) will increaée fhe
amount of labor used by farm households and thereby increase the
amount of hired labor x12 used by the farm household.

4) An increase in the relative efficiency of labor (rl) will increase
the amount of labor used by the farm household Xl and thereby

increase the amount of hired labor X12 used by the farm household,
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5) An increase in the relative efficiency of land (r2) will increase
the amount of hired labor X12 used by the farm household.

6) An increase in the quaptity of labor X: supplied by the farm house-
hold will decrease the amount of hired labor used by the farm

household.

7) An increase in the quantity of household labor employed off-farm

*
in nonagricultural activities X13 will increase the amount of hired
labor X., used by the farm household.

12
Table 31 shows that 188 farms of the 699 farms covered by the survey

used hired labor for an average of 58.2 man-days per farm hiring labor.
This yields a total of 10,941 hired man-days for the region or 6.2 hired
man-days per hectare in crops (including fallow). The southern valley
survey did not obtain data on total labor requirements per hectare in

1/

crops. Ibanez=' found that for the Central and Sacaba Valleys total labor
requirements per hectare in crops (including fallow) eqnalled 88.4 man-
days. If we take this figure as a guide for the southern valleys area,
we find that hired labor accounts for saven percent of total labor re-
quirements in crop production. If we add to this total the labor require-
ments in livesitock production, then the proportional importance of hired
labor as a component of the total use of labor is less than seven percent.
It would have been useful to calculate the proportional contribution
of hired labor to the total use of labor by farms hiring labor. The re-

quired tabulations, however, are not available which would allow us to

execute this calculation.

1/

=’ Carlos Ibanez-Meiesr, "An agricultural model for the Central and
Sacaba valleys in Cochabamba, Bolivia,' Unpublished M.Sc. thesis, Utah
State University, Logan, Utah, 1980, Table 3, p. 103; table 4, p. 104.
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Table 31. Average number of man~days of hired labor employed by farms
employing hired labor and the average value of a man-day of
hired labor by region and departments

Region Chuquisaca Tarija Potosi

Frequency of farms 1/ 188 70 57 51
employing hired labor—

Average number of man-days 58.2 108.3 27.8 28.8
of hired labor employed by  (187) (70) (66) (51)
farms employing rired labor

Average value of a man-day of 27.7 25.0 29.6 28.9
hired labor

Total farm-hcuseholds 699 144 212 343

1/

—' Equals number of farms employing hired labor.

Note: Numbers in parentheses equal the number of observations used
in average.

Source: Table T31, stubs 1, 2, 3, 10, standard Table 7.

There are substantial differences in the relative frequency of farms
employing hired labor between departmental areas. In Chuquisaca, one of
every two farms employs hired labor; in Tarija, one of every three farms
does so; while in Potosi, only one out of sewven farms employs hired labor.

The average value of a man-~day of hired labor equals 27.7 pesos.
There is a slight difference in this statistic between regions, with
Tarija and Potosi having higher wage rates than Chuquisaca.

Table 32 shows that even very small farms, i.e., farms less than 1
hectare, employ hired labor. One out of eight farms <1 hectare in size
employed hired labor. The relative frequency with which farms hire labor
Increases with size. For example, one of every two farms > 10 hectares
employs hired labor. The average number of man-days of hired labor also

increases with size. Nevertheless, the 55 farms < 2.0 hectares in size
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who employed hired labor accounted for 14 percent of the total of hired
man-days in the region.

The average value of a man-day of labor equals 27.7 pesos for the
region. The wage rate paid by the smaller farms equals 27.2 pesos. The
wage rate paid by farms > 5 hectares equals 29.2 pesos. The wage rate,

therefore, does not increase very much with farm size.

Table 32. Average number of man-days of hired labor employed by farms
employing hired labor and the average value of a man-day of
hired labor by size of farm

Farm size group

<1 1-1.99 2-4.99 5-9.99 >9.,99 Total
ha. has. hes. has. has.

Frequency of farms / 26 29 62 40 31 188
employing hired labor—

Average number of man-days 17.3 36.3 78.6 54.6 17.4 58.2
of hired labor employed (26) (29) (61) (40) (31) (i87)
by farms employing hired
labor

Average value of a man-day 27.2 27.1 26.5 29.1 29,2 27.7

of hired labor (26) (29) (61) (40) (31) (187)
Total farms 204 146 190 102 57 699
1/

=" Equals number of farms employing hired labor in farm size group.
Source: Table T31, stubs 1, 2, 3, 10, standard Table 7.

“ote: Number in parentheses equals number of observations used in
average.
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Table 33 shows that the relative frequency of farms employing hired
labor decreases with time to market. Forty percent of farms less than one
hour to market hires labor. For farms more than three hours to market, the
corresponding figure equals twenty percent. The average number of man-days
of hired labor for farms employing hired labor decreases with time to mar-
ket. Farms employing hired labor and less than 1 hour to market hire an
averagz of 113 man-days of labor. For farms more than three hours to mar-
ket, the corresponding figure equals 46 man-days.

The average value of a man-day of labor Joes not change very much
with distance to murket. The average daily wage paid by farms less than 1
hour to market equalled 29.2 pesos. The corresponding figure for farms
more than 3 hours to market equalled 27.1 pesos, which is slightly below
the regional average of 27.7 pesos.

Table 34 shows that farms employing hired labor but not receiving
technical training/assistance or bark credit hired an average of 27.6 man-
days. Farms employing hired labor and receiving technical/training or
credit or both hired an average of 198.1 man-days. Farms employing hired
labor, with definitive title and less than three hours to market hired an
average of 83.9 man-days. Farms employing hired labor, with no definitive
title and more than 3 hours to market hired an average of 41.6 man-days of
labor. Of the 187 farms employing hired labor, 33 farms or 18 percent re-
ceived technical training/assistance, bank credit or both. This is more
than double the average for all of the farms included in the survey, be-
cause of the 699 farms covered by the survey only 59 farms or 8 percent re-

ceived technical training/assistance, bank credit or both. (See Table 67).



Table 33. Average number of man-days of hired labor employed by farms employing hired labor and the

average value of a man-day of hired labor by time to market

Time to market

<1 hour 1-3 hours 3-6 hours >6 hours Totalg/

Frequency of {7rms employing 47 59 32 45 188
hired labor—~

Average number of man-days of 112.7 32.9 26.6 59.4 58.2
hired labor employed by farms 47) (58) (32) (45) (187)
employing hired labor

Average value of a man-day of 29.2 27.6 28.4 26.3 27.7
hired labor (47) (58) (32) (45) (187)

184 697

Total number of farms 117 181 201

Source: Table T31l, stubs 1, 2, 3, standard Table 3.
Y Equals number of farms employing hired labor.

2/ Includes invalid responses to 'time to market."

Note: Numbers in parentheses indicate the number of observations used in average.

£01



Table 34. Average number of man-days of hired labor employed by farms employing hired labor according to
technical training/assistance, credit source, tenancy and time to market

No training/ Training No training/ Training/
assistance, assistance, assistance, assistance Non-
No bank No bank Bank Bank response Total
credit credit credit credit
Definitive title 26.4 355.1 318.8 21.3 2.5 83.9
<3 hours to market (48) (8) 4) 3) (2) (65)
Definitive title 18.9 159.0 151.5 287.0 107.0 48.3
>3 hours to market (38) (5 (2) (1) (2) (48)
No definitive title 39.6 101.5 19.7 - 2i.0 43.8
<3 hours to market (32) 4) (3) (0) (1 (40)
No definitive title 26.9 972.0 10 0 0 41.6
>3 hours to market (27) » @) 0) (0) (29)
Nonresponse 32.3 26.0 - - ~ 31.0
(4) (1) 0) (0) (0) (5)
Total 27.6 238.9 164.7 87.8 48.0 58.2
(149) (19) (19) 4) (5) (187)

Source: Table T31, stubs 1, 2, 3, standard Table 8§.

Note: Numbers in parentheses are number of observations used in average.

%01
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Mutual exchange of labor and communal labor practices

The mutual exchange of labor and communal labor practices are well
known features of agriculture in the Andes. It is also believed that the
use of these practices is more common among Quecha speaking households
than Spanish speaking households. Riordan [Table 14, page 30] indicates
that virtually all of the households in the Tarija area are Spanish speak-
ing. In the Chuquisaca area, only 21 percent of the respondents speak
Quecha. In the Potosi area, 86 percent of the respondents speak Quecha.
Table 35 shows that many farms avail themselves of reciprocal labor ex-
change as typified by ayni or minka labor. Almost one-third of the 699
farms covered by the survey used ayni or minka labor. The average number
of man-days exchanged, however, is quite small, i.e., 15.6 man-days per
farm employing ayni~minka labor. The total number of man-days required
to produce the 1754 hectares of crops (including fallow) of the 699 farms
included in the survey equals 155,000 man-days. Ayni-minka labor provides
only 3682 days of this, i.e., 2.4 percent.

The relative frequency of farms employing ayni-minka labor varies
substantially between departmental areas. One out of two farms in the
Potosi area employs ayni-minka labor. The corresponding figures for
Tarija and Chuquisaca are 13 and 19 percent respectively. The average
number of man-days of ayni-minka labor employed by farms employing ayni-
minka labor varies from 17.4 man-days for Potosi to 10.6 and 8.5 man-
days, respectively, for Tarija and Chuquisaca.

All 699 farms (except three invalid responses) covered by the survey
participate in communal work activities. The average number of man-days
of communal work by farm households equals 5.7. For Potosi, this figure
equals 6.7 man-days. The corresponding figures for Chuquisaca and Tarija

are 3.7 and 5.4 man-days, respectively.



Table 35. Average number of man-days of Ayni (Minka) labor and communal work by farm households by re-

gion and departments

Region Chuquisaca Tarija Potosi

Frequency of farmsll employing 236 27 27 182
Ayni (minka) labor

Average number of man~days of Ayni 15.6 8.5 10.6 17.4
(Minka) labor employed by farms
employing Ayni (Minka) labor

Frequency of farmsl/ participating 696 143 212 341
in communal work

Average number of man-days of 5.7 3.7 5.4 6.7
communal work by farm—households

Total farmhouseholds 699 144 212 343

Source: Table T31 stubs 4, 5, 6, 7, 8, standard Table 7.

1/ Equals number of farms having the attribute.

901
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Table 36 éhows that the relative frequency of farms employing ayni
or minka labor increases with time to market. Only l4 percent of the
farms with less than 1 hour to market employ ayni-minka labor. The corre-
sponding figure for farms with more than three hours to market equals 46
percent. On the other hand, the average number of man-days of ayni-minka
labor stays the same with distance to market. The corresponding average
for farms less than 3 hours to market, and for farms with more than 3
hours to market equals in both instances the regional average of 15.4
man-days.

The average number of man-days of communal work by farm households
increases by time to market. But in all instances, the average number
of communal man-days is too small to affect the overall use of available

family labor.



Table 36. Average number of man-days of Ayni (Minka) labor and communal work by farm-households

according to time to market

Time to market

<1 hour 1-3 3-6 >6 hours Totalg/
houre hours

Frequency of farmsl/ employing 16 36 98 80 236
Ayni (minka) labor

Average number of man-days of Ayni 22.4 12.4 14.0 17.2 15.6
(Minka) labor employed by farms (16) (36) (98) (80) (236)
employing Ayni (Minka) labor

Frequency of farmsl/ participating 116 181 201 184 696
in communal work

Average number of man-days of 3.6 6.0 6.6 5.9 5.7
communal work by farm-households (116) (181) (201) (184) (696)

Total number cf farms 116 151 201 184 696

Source: Table T31, stubs 4, 5, 6, 7, 8, standard Table 3.

1/ Equals number of farms having the attribute.

2/ Includes invalid responses to "time to market."

Note: Numbers in parentheses equal the number of observations used in average.

801
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SECTION V.

INCOME VARIABLES

Alternative income definitions

There is no unique definition of income for the farm household. The

tabulations of the southern valleys survey use four net income definitions:

1) net farm cash income;

2) net farm income;

3) net household cash income;

4) net household income.
Table 37 presents a complete list of revenue items, and the cell number of
each item in the questionnaire. Column 2 indicates whether the survey ob-
served the physical volume of production of each item. Such data are
available only for independent and associated crops. Consequently, gross
income measures cannot be calculated. The loss of this possibility is not
important whenever income measures serve as a proxy for measuring the ma-
terial welfare of the farm household. The third column indicates whether
the survey observed the physical volume of home consumption. Such data
are avallable only for independent and associated crops. The fourth col-
umn indicates whether the survey observed the physical volume of produc-
tion sold. Such data are available for independent crops, associated
crops, fruits, and livestock production [live or carcass, by-products,
processed by-products]. Information is also available on the number of
days worked off the farm in agricultural activities inside or outside
Bolivia. No information is availlable on the number of days worked off
the farm in nonagricultural activities. No information is available on
the amount of land, machinery or livestock rented out. Nor is informa-

tion available on the quantity of nonagricultural products sold.



Table 37. Revenue items that enter into alternative income definitions
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Revenue items (1) (10) {(11) j(12) }(13)
Major independent crops p.14,15 a a a a a a 8 8 9 9
Other independent crops 154 na na | na na a na 8 8 8 8
Associated crops p.16,17 a a a a a a 8 8 9 9
Vegetables 222 na na | na na a na 8 8 8 8
Fruit outside orchards 225 na a a na a na 8 8 8 8
Livestock [live or carcass] 341 na a a na a na 8 8 8 8
Livestock by-products 343 na a a na a na 8 8 8 8
Processed livestock by-products 359 na a a na a na 8 8 8 8
Agric. work off-farm in Bolivia 365,366 | — a a -— a - 8 8
Agric work off-farm outside Bolivia}367,368 | —— a a - a - 8 8
Other agric. work off-farm 369 - na | na S a — 8 8
Nonagric. work off-farm 370 - na | na - a - 8 8
Land, livestock and mach. rentals 371 - na na - a - 8 8 8
Sale of nonagric. products 372 - na | na - a - 8 8
Other income 373 -— na | na - a - 8 8

1) Encuesta Socioeconmomica, (Chuguisaca, Potosi, Tarija), Area Sur de Bolivia, Proyecto

- does not apply
a available
na not available
nc

not considered, nor aveilable

Sectorial II.
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The fifth column indicates whether the survey observed pfices re-
ceived by farm hosueholds. Prices received are available for independent
and associated crops, fruits, livestock products [live or carcass, by-pro-
ducts or processed by-products] and the daily wage rate (including food)
for agricultural work off the farm inside or outside Bolivia. The imputed
daily wage for work off the farm outside agriculture is not available.
Rental rates charged for land, livestock and machinery are not available.
Because of missing data, the gross value of production can be calculated
only for independent and assoclated crops. Because of missing data, the
imputed value of human consumption can be caiculated only for independent
and assoclated crops. Because all farm households indicate livestock pro-
duction, and because more than three-fourths of this is destined for home
consumption, it follows that the survey tabulations underestimate the sum
total of the value of human consumption. On the other hand, the survey
tabulations permit a complete accounting of the itemized values of off-
farm sales. Consequently, net cash income calculations will be more accu-~
rate than net income calculations. Column 10 lists the revenue items that
compose net farm cash income. That list is complete. Column 11 lists the
revenue items that compose net househcld cash income. That list, too,
contains no missing items. Column 12 lists the revenue items that make
up net farm income. The information underlying the construction of that
column is incomplete in the sense that the required entries should have
been taken from column 9, which equals the sum of the entriés in columns
7 and 8. Survey tabulations omit some required items in column 7, Con-
sequently, actual net farm income is larger than that indicated by the
survey tabulations. The last column in Table 37 lists the revenue items

that compose net household income. Ideally, the entries in this column
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should have been based on the information in columns 7 and 8., Since the
information in column 7 is incomplete, it follows a fortiori that actual
net household income is larger than tabulated net household income.

Table 38 is a complete list of the expenditure items that are used in
deriving each of the four net income definitions. The first columm in
this table 1lists the cell number of the expenditure item in thé question-
nalre. The detail of this list is impressive. A complete accounting
record would answer for each item the following questions:

1) the physical volume of on-farm production;

2) the volume of on-farm use;

3) the volume purchased;

4) the imputed price for on-farm use;

5) prices paid for purchased items.
Given above information, it is then possible to calculate the value of on-
farm-produced inputs, the value of on~-farm use of farm-produced inputs and
the value of purchased inputs. The southern valleys survey observed only
the value of purchased inputs. Given the considerable use of houne-pro-
duced inputs (seeds, manure, animal traction, transportation, etc.), it
follows that available tabulations underestimate production expenditures,
This, however, does not matter when calculating the four net income mea-
sures. The absence of information on the quantities of inputs used makes
it difficult to establish the physical relationships between production
and inputs. The immediate consequence is that a relationship such as a
production function is impossible to estimate. Riordan and LeBaron based
their production expense definitions on the value of purchased inputs only.
Not all of such items should be included in net income calculations.

Table 6 indicates that in the calculation of net farm cash income, we



Table 38. Expenditure items used in alternative net income definitions
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Expenditure items (1) ao)y|anjaaiayjasnias)yjas)|an
Land rent 79 - - - - |na - a - 8 8 8 8 8 8 8 8
Seed 307 nc |nc [na (nc {na |na a |(na 8 8 8 8 8 8 8 8
Fertilizer (organic & inorganic) 308 (nc |nc |na |na {na |na | a |na 8 8 8 8 8 8 8 8
Other chemicals 309 [nc {nc |na {na {na |na { a |[na 8 8 8 8 8 8 8 8
Machinery rentals 310 -{-fna| -fna{ -1al - 8 8 8 8 8 8 8 8
Livestock rentals 311 -{-|naj-|na| -] a] - 8 8 8 8 8 8 8 8
Waterrights 312 ~ | - |na ~ {na -] a - 8 8 8 8 8 8 8 8
Hired labor 315,316 - { - a| -} a| -|al - 8 8 8 8 8 8 8 8
Commercial labor (ayna-minki) 315,318 - | ~t aj-jaj{-|aif - 8 8 8 8
Trausportation of harvest 322 nc (nc {na jnc fna (na { a {na 8 8 8 8 8 8 8 8
Transportation, packaging of inputs 323 nc {nc |na {nc {na {na { a |na 8 8 8 8 8 8 8 8
Purchase of live animals 345 -t-{al-tal-~-]al- 8 8 8 8 8 8 8 8
Feed, salt, hay, medicine, hired 1labor 346 nc [nc {na {nc |{na {nc a |nc 8 8 8 8 8 8 8 8
Direct costs [except labor] of
processed agr. & livestock products 360 - - |na - |Ina - a - 8 8 8 8 8 8 8 8
Purchase of tools and machinery 374 nc {nc {na {nc (na {nc { a |nc 8 8 8 8
Construct. & Maint. of capital
structures 375 nc |nc |na {nc |na |ne a | nc 8 8 8 8
Other direct nonallocable costs 376 - -{nma} -fna| -} aj - 8 8 8 8 8 8 8 8
Interest payments 384 -{-]la|~-tal{-4faj-~- 8 8 8 8 8 8 8 8
Communal labor capital structures 319 - -{a|-}1a| ~-}a]| -
Depreciation

l/Encuesta Socioeconomica (Chuguisaca, Potosi, Tarija), Area Sur de Bolivia, Proyecto Sectorial II.
E/Le Baron also considered an alternative cost adjustment which would include cell 345, but exclude cells 374 & 375.

- =does not apply; a=available; na=not available; nc=not considered, nor available.
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should not include the imputed expenditure for ayni-minka labor, whereas
this item should be included when calculating net farm income or net house-
hold income.lj The imputed value of communal labor used in the construc—
tion and cleaning of irrigation canals and similar capital structures
\could be given similar treatment. Le Baron argued that the purchase of
live animals, tools ard machinery constitutes an acquisition of durable
assets whose cost cannot be fully charged in any one year. This argument
is correct. Nevertheless, Loyd Browng/ showed that for a sample of farms,
the sample average of the sum of items 345, 374, and 375 can be taken as

a first estimate of depreciation of livestock and other capital items.

In this report, we follow Riordan and Brown's procedure. A fundamental
problem is that the survey questionnaire does not cover changes on capital
account which, among other things, would allow for a correct calculation
of a depreciation allowance. In particular, a complete beginning and end-
ing inventory of cattle, pigs, poultry, etc., would have been helpful in
estimating the increase (or decrease) in net worth of these items. The
1977 agricultural crop year was characterized by drought, which may have
resulted in a depletion of the livestock inventory. This would tend to
create a temporary lIncrease in farm cash income and other income measures,
We previously observed that the value of human consumption of farm-pro-
duced items was underestimated, These excluded items off-set each other,
but it must be acknowledged that the net effect on net farm income and

net household income “8 unknown. The net change on capital account, i.e.,

1/

= In calculating net cash income, only the cash portion of the wages
paid to hired labor should be included. The only wage rate recorded by
the survey includes cash payments plus payments in kind.

2/ Loyd Brown, 'Depreciation versus fixed asset acquisition cost in
net income calculation at the aggregate level," Ministry of Agriculture
and Campesino Affairs, La Paz, 1979.
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1/

the change in net worth, is also unknown.=' A change in net worth affects
current and  future welfare of the farm household. Future surveys might
try to capture this, because the role of savings out of farm household in-
come is of importance in projecting the future income potential of farm

households in the southern valley areas.

Variables that influence net household income

There are several income measures which are useful in analyzing the
behavior of the farm household. The southern valleys survey uses four
definitions:

1) net farm cash income (NFCI);
2) net household cash income {NHCI);
3) net farm income (NFI);
4) net household income (NHI).
In terms of the variables defined on page 16, we obtain the following four

accounting identities:

1) NFCI = Py« Qp, =X, *¥W-D
* *
2) NHCI =Pp « Qp +X, ~W+X,+8-X, W=D
3) NFI = PplQy , *+ Q] - X, - W-D
* *
4) NHI =P.lQy ; +Qp ] +X, W+ Xi3 " S=X, W=D

Net farm cash income (NFCI) equals off-farm sales (PB . QB-Z) minus cash
payments for hired labor (X12 * W) and cash outlays on purchased inputs D.
Net household cash income (NHCI) is calculated by adding off-farm earnings
in agriculture (th * W) and outside agriculture (X:3 * S) to net farm cash

income. Net farm income (NFI) is calculatecd by adding the imputed values

1/

=" Investment (real or financial) in land figures large in farm house-
hold decision making.
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of human consumption (PB . QB 1) to net farm cash income. Net household
income (NHI) is calculated by adding both off-farm income and the value
of human consumption to net farm cash income. It follows that net house-
hold income is the most comprehensive measure of income. It is also that
measure of income which should be used in measuring the material welfare
of farm households and which :nderlies household consumption of commodi-
ties produced by the farm household. There are five sets of variables
that determine net household income:

1) the set of variables that determines the value of net farm output

PBQB’ i.e., P1 = W, XZ, PB’ R1 and Rz;
2) the set of variables that determines off-farm earnings in agricul-
* * %
ture X12 * W, i.e., Pl’ Xz, PB’ Rh’ R2, Xl, X13;

3) the set of variables that determines off-farm earnings outside ag-

*
+ S, 1.e., X

13 and S [both taken as exogenous vari-

%
riculture Xl3

ables];

4) the set of variables that determines the employment of hired labor
* *

12 ° W, i.e., Pl’ XZ’ PB, Rl’ RZ’ Xl and X13;

5) the set of variables that determines cash outlays on purchased in-

X

puts D, taken as an exogenous variable.
A complete list of variables that determines net household income con-

tains nine items.

1) P1 the agricultural wage rate

2) X2 the size of the farm

3) PB prices received by farmers

4) R1 the relative efficiency of labor
5) R2 the relative efficiency of land

*
6) X1 the size of the household
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*
7) X13 off-farm employment opportunities outside agriculture

8) S the Implied wage rate of employment off-farm outside agriculture

9) D the cash outlay on purchased inputs other than labor.
It follows that size of farm (Xz) is not the only variable influencing net
househcld income and that its effect may not be apparent because of simul-
taneous off-setting changes in the remaining eight variables. Assume that
if household labor is employed off the farm in agriculture (X:2 > 0), then
the farm household will not employ hired labor (X12 = 0). This simplifies
our definition of net household income

*

*
NHI = PoQ, + X, + W+ X, + S -D.

Transforming this definition into percentage rates of change, we have

%
P_Q X, oW X, -8
3% 12 * 13 *
nohed. = =y (g + ap) + gy (xpp +p)) gy (%5 F8).

In the above equaticn, the level of farm output is determined by the fol-
lowing variables:
-k.o k,o k.o
1 /k2 ep, +1lx,+ 71 /k2 Py + 71 /k2 r, +l.r, .

9 1 2 1 2

Similarly, the quantity of off-farm labor is determined by the following

variables
* _ * + x*/x* * x* /x* *
I STL ST ST SY2 SPILIE ST SPYL SPRCIE IPY

In the above equation, the quantity of labor employed by the farm household
is given by the following relationship:
(O-kz)
x, = -o/k2 Py + l.x2 + o/k2 Py +-——E;—— - T, + l.r2 .

*
Substitution for Xys Xqg and 9 in out net household income definition

yilelds the following results:
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2)

3)

4)

5)
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*
X12°W
The wage rate effect: nhi = ——=- « P

NHi 1

An increase of one percent in the agricultural wage P1 will in-
crizagse net household income by a fraction of one percent. This
fraction equals the current share of off-farm income earned in ag-
riculture in NHI.

k) PpQy
The farm size effect: nhi = ———— +« x

NHI 2
An increase of one percent in the size of the farm will increase
net household income by a fraction of one percent. This fraction

is determined by the imputed share of land k, in net farm output,

2
and the share of net farm output in NHI.
PBQB
The price received effect: nhi = NHT . pB

A one percent increase in the prices receilved by farmers will in-
crease net household income by a fraction of one percent. The
fraction equals the share of net farm output in net household

income.

k) "Pg0g
The relative efficiency of labor: nhi = —/=— * r

NHI 1

A one percent increase in the relative efficiency of labor will in-
crease net household income by a fraction of one percent. The

fraction equals the share of labor k, in net farm output, multiplied

1
by the share of net farm output in NHI.
koP5%

The relative efficiency of land effect: nhi = i 2

A one percent 1ncrease in the relative efficiency of land increases

net household income by a fraction of one percent. This fraction
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is determined by the imputed share kz of land in net farm output

and the share of net farm output in NHI.

*
WX

The size of household effect: nhi =

NHI © *1

A one percent increase in the size of household will increase net
household income by less than one percent. The fraction is deter-
*
mined by the opportunity cost W-X1 of the total quantity of labor

*
X. supplied by the family. In Figure 4(b), page 39, the slope of

1
the net income opportunity line NT equals the agricultural wage
*
rate W. The slope of the line through the origin OT equals (NHI/XI)

or average income per unit of labor supplied. It follows that

* *
W < (NHI/Xl), i.e., WXl < NHI.
*
(S-W)X13 *
The nonagricultural employment effect: nhi = —wEr ° *13

A one percent increase in nonagricultural employment increases net
household income by less than one percent. The fraction equals
the share of net nonagricultural income of NHI. The net concept

(S-W) implies that farm households do not experience involuntary

employment. If a household member accepts additional nonagricultur-

al employment, then the opportunity cost of such employment equals

the current agricultural wage rate W.

*
X13 S

NHI

The nonagricultural wage effect: nhi =

An increase of one percent in the nonagricultural wage rate will
increase ne: household income by less than one percent. The frac-

tion equals the share of nonagricultural income in NHI.
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The foregoing effects were established for a farm household that did

not employ hired labor (X12 = 0), while some members worked at least part

*
time off the farm in agriculture (X12 > 0). The opposite case of a farm
household that hires labor (X12 > 0) but whose memtars do not work off the
*

farm in agriculture (X,, = 0) is also of interest. The definition of net

12

household income for such a farm household is

*
NHL = PLQ, + X;4S - X,

eW-D
and where

X+ x
Xj9 = X - %) + X0

Output QB is determined as before by equation ag- The total quantity of
labor Xl employed by the farm household is determined as before by equa-
tion xl. Substitution for Xl, X12 and QB in the relevant definition of net
household income shows that the wage rate effect now equals

nhi = flﬁ:ji * P,

NHI 1

An increase of one percent in the agricultural wage rate decreases net
household income by less than one percent. The fraction will equal the
current share of expenditure on hired labor in NHI.

The farm size effect, the price received effect, the relative effi-
ciency of labor effect, the relative efficiency of land effect, the size
of household effect, the nonagricultural employment effect and the nonag-
ricultural effect are the same as before, The signs of these effects are,
* *

12> 0, X12 = 0) and when (X12 >0, x12

This is an important finding, because it shows that when analyzing the

therefore, the same when (X 0).
variables that influence net household income, it will not be necessary
to divide the 699 observations into two mutually exclusive groups, except

when analyzing the influence of the agricultural wage on NHI.
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Equality of signs, however, does not imply equality of the proportion-
al response coefficients. If a farm household hires labor (X12 > 0), then
the value of net farm output PBQB 1s not necessarily smaller than net
household income. 1In Figure 4(b) with FH of hired labor, the value of
net farm output PBQB equals KF, which is larger than net household income
MH. 1It follows that k

2 NHI and k,P z NHI. Consequently, with

IPBQB BQB

*
(X12 > 0, X12 = 0), a one percent increase in farm size may or may not

increase net household income by more than one percent. This result also

applies to the price received effect, the relative efficiency of labor
effect and the relative efficiency of land effect, i.e., any response co-
efficient involving both PBQB and NHI.

Table 39 features the composition of net household income per farm-
household and per capita. One is struck by the low level of material wel-
fare of farm~households in the southern valleys area. Average annual net
household income equals 1233 pesos, or 62 U.S. dollars. Yet in this sta-
tistic, there are substantial departmental variations. Average net house-
hold income per capita in the Potosi area ecquals 1042 pesos or 50 U.S. dol-
lars, whereas the corresponding figures for Chuquisaca and Tarija equal
1800 pesos and 1150 pesos, respectively.

The second outstanding feature of Table 39 is the composition of net
household income. Net farm income contributes only 44 percent to net
household income. Nonagricultural income accounts for 40 percent, with
off-farm agricultural income accounting for the remainder.l/

There are substantial departmental variations in these figures. Non-

agricultural income contributes half of net household income in the Tarija

1/

=" All income measures are calculated for valid responses only. The
number of wvalid responses varies between income measures. This results in
an undesirable adding problem, which cannot be avoided with the. avail-
able tabulations.



Table 39. Average net hiusehold income per farm and per capita, average off-farm agricultural income per
farm and per capita, average nonagricultural income per farm and per capita, average net farm

income per farm and per capita by region and departments

Region Chuquisaca Tarija Potosi
Average net househc.,. ,income 6547.2 9597.1 7042.8 5053.5
per farm-householdl/ (619) (126) (177) (316)
Average net hqusehold income 1233.3 1799.5 1152.2 1041.7
per capita- (3286) (672) (1081) (1533)
Average off-farm agricultura} 888.5 366.6 1031.0 1018.9
income per farm-householdl (691) (142) (211) (338)
Average off-farm agricultural 167.5 69.7 170.9 209.2
income per capital (3666) (747) (1273) (1646)
Average nonagricultural income 2625.7 2687.1 3597.4 2007.5
per farm-householdl (690) (141) (208) (341)
Average nona§ricu1tural income 496.5 511.3 595.8 414.4
per capital/ (3649) (741) (1256) (1652)
Average net farm_income per 2881.3 6107.7 2136.5 2000.2
farm-household= (634) (130) (181) (323)
Average n7t farm income per 543.8 1147 .4 350.3 413.3
capita? (3359) (692) (1104) (1563)
1/ 2/

Source: — Table T28, stubs 1 through 16, standard Table 7, —

standard Table 7.

Table T26, stubs 9 through 12,

Note: Numbers in parentheses indicate number of observations used in average.

1
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area. The corresponding figures for Chuquisaca and Potosi are 28 percent
and 40 percent, respectively. The contribution of off-farm agricultural
income to net household income in the Chuquisaca area is almost negligible,
but in Potosi, it con ributes 20 percent of net household income. Net

farm income contributes 64 percent to net household income in the Chuqui-
saca area. The corresponding figures for Tarija and Potosi are 30 percent
and 40 percent, respectively, The departmental variability in the composi-
tion of net-household income shows that income earning opportunities are
quite different between departmental areas, even though the southern val-
leys area was thought to be homogeneous in this respect.

Table 40 confirms the hypothesis that larger farms should have a
higher average net farm income. The effect of farm size on net farm in-
come is, however, surprisingly small. Farms smaller than 2 hectares aver-
age .80 hectares in size, with a corresponding net farm income per farm-
household equal to 1912 pesos:l/ Farms larger than 5 hectares average
12.23 hectares in size, with a corresponding net farm income per farm-
household equal to 4631 pesos. Consequently, a fifteen-fold increase in
size results in only a 241 percent increase in net farm income per farm-
household. Much of the variability in net farm inccme between farm-house-
holds, therefore, cannot be explained by size of farms as such.

In Table 40, average off-farm agricultural income per household
equals 1030 pesos for farms less than 2 hectares in size, and 973 pesos
for farms more than 5 hectares in size. Size as such does not signifi-
cantly influen-s off-farm agricultural income. Table 40 also shows that

nonagricultural income decreases with farm size. For farms smaller than

1/

=’ The number of observations in both averages includes valid re-
sponses. The number of responses varies between these averages, but is
not expected to put into doubt the validity of the comparison.




Table 40. Average net household income per farm and per capita, average off~farm agricultural income
per farm and per capita, average nonagricultural income per farm and per capita, net farm

income per farm and per capita by size of farm

Size of farm

<1 1-1.99 2-4.99 5-5.99 >9.99 Total
ha. has. has. has. has.

Average net household income per 6187.7 5236.0 7436.0 7452.8 6867.5 6547.2
farm-householdl (184) (133) (156) (94) (52) (619)
Average net household income per 1363.5 1051.9 1391.2 1195.8 1056.5 1233.3
capital (835) (662) (865) (586) (338) (3286)
Average off-farm agricultural 1368.3 562.7 555.9 1267.6 446.8 888.5
income per farm-householdl/ (200) (145) (187) (102) (57) (691)
Average off-farm agricultural 303.1 113.5 99.2 203.0 70.9 167.5
income per capital (903) (719) (1048) (637) (359) (3666)
Average nonagricultural income 2881.6 2435.6 3193.2 1783.0 1832.2 2625.7
per farm-householdl/ (203) (143) (186) (101) (57) (690)
Average nonafyicultural income 640.0 491.2 573.3 285.4 290.9 496.5
per capita- (914) (709) (1036) (631) (359) (3649)
Average net farm income per 1672.6 2103.7 3347.6 4662.4 4569.4 2881.3
farm-household2/ (188) (136) (163) (95) (52) (634)
Average net farm income per 369.9 424.5 602.9 748.2 703.8 543.8
capitag (850) (674) (905) (592) (338) (3359)
Source: -l/Table T28, stubs 1 through 16, standard Table 7; ijable T26, stubs 9 through 19,

standard Table 7.

Note: Numbers in parentheses indicate number of observations used in average.

VIAL
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5 hectares, nonagricultural income per farm-household equals 2871 pesos.
The corresponding figure for farms larger than 5 hectares equals 1801
pesos.

Table 41 shows that time to market exerts a substantial influence on
all three components of net household income. Average net household in-
come per farm-household with less than three hours to market equals 9941
pesos. The corresponding figure for farm-households with more than three
hours to market equals 4023 pesos. Average net farm income per farm-house-
hold with less than three hours to market equals 3801 pesos or 38 percent
of net household income. The corresponding figure per farm-household for
farms with more than three hours to market equals 2231 pesos or 55 percent
of net household income. The relative share of net farm income in net
household income increases, therefore, with time to market. Average non-
agricultural income per farm-household with less than 3 hours to market
equals 5082 pesos or 51 percent of net household income. The correspond-
ing figure for farm-households with more than 3 hours to market equals 810
pesos or 20 percent of net household income. The relative share of non-
agricultural income, therefore, decreases with time to market. It follows
that the opposite trend must prevail for off-farm agricultural income.
Consequently, temporary farm labor must move from areas distant from mar-

ket to areas closer to market.

Variables that influence net farm income

By definition, net farm income (NFI) equals net household income

* *
(NHI) minus off-farm income [X12W + X13S]

NFL = PyQp = X, + W=D

A comparison of this definition with the definition of NHI on page 117



Table 41. Average net household income per farm and per capita, average off-farm agricultural income
per farm and per capita, average nonagricultural income per farm and per capita, net farm
income per farm and per capita by time to market

Time to market

<1 1-3 3-6 >6 Totalé
hr. hr. hr. hr.

Average net household income per farm 12361.5 8311.8 3904.7 4157.9 6547.2
householdl (111) (153) (185) (161) (619)
Average net household income per capital/ 2394.6 1556.6 757.2 744 .6 1233.3

(573) (817) (954) (899) (3286)
Average off-farm agricultural income 519.1 1137.7 593.1 1251.9 888.5
per farm householdl/ (116) (181) (200) (180) (691)
Average off-farm agricultural income 101.0 212.7 114.8 224.2 167 .5
per capita- (596) (968) (1033) (1005) (3666)
Average nonagricf}tural income per 6804.6 5959.3 854.1 762.4 2625.7
farmhousehold— (116) (178) 1200) (183) (690)
Average nonafyicultural income 1331.1 739.5 165.8 137.7 496.5
per capita— (593) (953) (1030) (1013) (3649)
Average net 7arm income per farm 4788.5 3094.2 2398.7 2042.2 2881.3
household? (113) (158) (187) (167) (634)
Average net farm income per capitag/ 929.7 560.6 463.9 368.7 543.8
(582) (842) (967 ; (925) (3359)
2/

Source: l/Table T28, stubs 1 through 16, standard Table 3, ='Table T26, stubs 9 through 12,
standard Table 3.

3/

="Includes invalid responses to "time to market."

Note: Number in parentheses indicates number of observations used in average.

921
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reveals that the analysis of the variables that influence net farm income

*
is formally identical with the case (X12 =0, X

12 > 0). There is, there~

fore, no need for a separate analysis, and we may write forthwith

1)

2)

3)

4)

X, W
12 7,

The wage rate effect: nfi =

NFI 1

A one pe--~ent increase in the agricultural wage rate will dec''ease
net farm income by less than one percent. The (negative) fraction
equals the expenditure on hired labor divided by the level of net

farm income.

“2'5% |
NFI 2

The farm size effect: nfi =

A one percent increase in the size of farm may or may not increase
net farm income by one percent. The result is determined by the
share of iand in net farm output (k2 < .6) and the ratio of the

value of net farm output P to net farm income (P_Q_/NFI > 1).

BQB BQB
If farm households do not use hired labor (Xl2 = () and spend lictle

on purchased inputs (D = 0), then the fraction k2P /NFI is less

BQB
than unity. Then a one parcent increase in farm size will increase

net farm income by less than one percent. Such is probably the

case for the southern valleys.

PaQ
BB

The price received effect: nfi = L B

A one percent increase in the prices received by farmers will in-
crease net farm income by more than one percent, because PBQB/NFI> 1.

k,P
1 BQB

The relative efficiency of labor: nfi = L

NF1 1
An increase of one percent in the relative efficiency of labor may

or may not increase net farm income by more than one percent. The
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result is determined by the share of labor in the value of net
farm output (k1 < 1) and the ratio of the value of net farm output

PBQB to net farm income (P_Q,/NFI > 1).

BQB
koPpQp
5) The relative efficiency of land effect: nfi =T D2

An increase of one percent in the relative efficiency of land may
or may not increase net farm income by more than one percent. The
result is determined by the share of land in the value of net farm
output (k2 < 1) and the ratio PBQB/NFI which is larger than cne.

e
1 X1
NF1

*
1

6) The size of household effect: nfi = - x

An increase in the size of household will increase net farm income
by less than one percent. In Figure 4b, W equals the slope of the

income opportunity line NT. Average net farm income per unit of

*

*
family labor (NFI/Xl) is given by the slope of OM (when X12 =

0;

*
X12 > 0) or the slope of OT (when X12 = 0; X12 > 0). In either
* *
instance, W < (NFI/Xl), i.e., in both instances, WXI < NFI.

Table 42 presents several partial productivity measures on a regional
and departmental area basis. Average net farm income per farm equals 2881
pesos or 144 U.S. dollars. There are substantial departmental variations
in this figure. Average net farm income per farm for the Chuquisaca area
equals 6108 pesos. The corresponding figures in the Tarija and Potosi
areas are only one-third of this, i.e., 2036 pesos. Net farm cash income
equals 47 percent of net farm income. There are substantial departmental
variations in this percentage. For example, for the Potosi area, net farm
cash income equals 28 percent of net farm income. Average net cash farm

income per capita is a measure of the per capita value added contributed



Table 42. Average net farm income and average net farm cash income per farm, per capita, per Lectare
and per cultivated hectare by region and departments

Region Chuquisaca Tarija Potosi
l. Average net cash farm income
1.1 per farm 1358.6 3593.4 1134.5 556.7
(649) (136) (186) (327)
1.2 per capita 256.5 685.4 186.6 114.3
(3437) (713) (1131) (1593)
1.3 per hectare 341.1 552.9 232.9 228.9
(2585) (884) (906) (795)
1.4 per cultivated hectare 698.1 2127.1 351.9 419.7
(1263) (230) (600) (434)
2. Average net farm income
2.1 per farm 2881.3 6107.7 2136.5 2000.2
(634) (130) (181) (323)
2.2 per capita 543.8 1147.4 350.3 413.3
(3359) (692) (1104) (1563)
2.3 per hectare 712.4 9G0.0 434.1 816.4
(2564) (882) (890) (791)
2.4 per cultivated hectare 1465.0 3481.2 657.3 1500.5
(1247) (228) (588) (431)
Source: Table T26, stubs 1 through 16, standard Table 7.

Note: Numbers in parentheses indicate number of observations used in average.

6C1
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by the agricultural sector to Gross Natonal Product. For the region as a
whole, it equals only 257 pesos per capita. This figure is indicative of
the low net productivity of the humau resources in agriculture in the
southern valleys area. This low productivity is caused at least to some
extent by the low productivity per hoctare. For example, for Tarija, net
farm income yar hectare equals only 434 pesos.

Average net farm income per farm increases with the size of the farm
(Table 43). For farms smaller than 2 hectares, average net farm income
equals 1853 pesos per farm. For farms larger than 5 hectares, the corres-
ponding figure equals 4630 pesos. Nevertheless, the increase in net farm
income per farm does not increase proportionately with size. This is be-
cause average net farm income per hectare decreases with the size of the
farm. For farms smaller than 2 hectares, net farm income per hectare
equals 2284 pesos. The corresponding figures for farms larger than 5 hec-
tares equals 374 pesos. The decline in productivity per hectare is less
pronounced 1f one considers net farm income per cultivated hectare. For
farms less than 2 hectares in size, net farm income per cultivated hectare
equals 2892 pesos. The corresponding figure for farms larger than 5 hec-
tares equals 954 pesos.

Net farm cash income as a percentage of net farm income increases
with farm size. The principal item that accounts for the difference be-
tween these income measures is the consumption of commodities by the farm-
household proauced by the farm-household. Consequently, the value of the
latter type of consumption decreases with farm size.

For farms smaller than 2 hectares, net farm cash income equals 710
pesos per farm or 38 percent of net farm income. For farms larger than 5

hectares, net farm cash income equals 2240 pesos per farm or 48 percent of



Table 43. Average net farm income and average net farm cash income

and per cultivated hectare by size of farm

per farm, per capita, per hectare,

Size of farm

<1 1-1.99 2-4.,99 5-5.99 >9.99 Total
ha. has. has. has. has.
1. Average net farm cash income
1.1 per farm 603.9 858.6 1884.4 2916.1 1006.4 1358.6
(196) (139) (167) (95) (52) (649)
1.2 per capita 132.7 172.2 338.7 468.0 154.8 256.5
(885) (693) (929) (592) (338) (3437)
1.3 per hectare 1512.4 622.6 636.4 451.0 43.0 341.1
(78) (192) (494) (614) (1206) (2585)
1.4 per cultivated hectare 1713.4 824.1 937.5 738.9 154.6 698.1
(69) (145) (356) (375) (339) (1263)
2. Average net farm income
2 per farm 1672.6 2103.7 3347.6 4662.4 4569.4 2881.3
(188) (136) (163) (95) (52) (634)
2.2 per capita 369.9 424 .5 602.9 748.2 703.0 543.8
(850) (674) (905) (592) (338) (3359)
2.3 per hectare 4176.5 1524.3 1134.6 721.0 197.0 712.4
(75) (188) (481) (614) (1206) (2564)
2.4 per cultivated hectare 4745.7 2024.5 1674 .4 1181.4 701.9 1465.0
(66) (141) (326) (375) (339) (1247

Source: Table T26, stubs 1 through 16, standard Table 7.

Note: Numbers in parentheses indicate number of farms, persons, hLectares or cultivated hectares

used in average.

I€T



132

net farm income. It may be observed that the ratio between net farm cash
income and net farm income increases less than proportionately with an in-
crease in farm size.

The value productivity of agricultural resources declines with in-
creasing time to market (Table 44). For farms with less than 3 hours to
market, average net farm income per farm equals 3801 pesos. The corre-
sponding figure for farms with more than three hours to market equals 2608
pesocs. The proportional decline in net farm cash income per farm with
increasing time to market is much more pronounced. For farms with less
than three hours to market, net cash farm income per farm equals 2390 pesos
or 63 percent of net farm income. For farms with more than three hours to
market, net cash income per farm equals 611 pesos, or 23 percent of net
farm income per farm.

A farm household's contribution to the Gross National Product origi-~
nating in the agricultural sector declines sharply with time to market.
For example, the per capita annual agricultural value added contribution
for farm-households with more than 6 hours to market in the southern val-
leys area equals only 31.5 pesos, or 1.5 U.S. dollars.

Table 45 shows that tenancy does not significantly affect net farm
income per cultivated hectare. Net farm income per cultivated hectare of
farms with definitive title equals 1488 pesos. The corresponding average
for farms without definitive title equals 1460 pesos per hectare. Farms
recelving training/assistance, bank credit, or both, have a net farm in-
come per cultivated hectare equal to 2429 pesos. The corresponding figure
for farm households not receiving training/assistance or bank credit is
approximately half this amount or 1306 pesos. Net farm income per culti-

vated hectare of farms receiving bank credit equalled 2286 pesos. The



Table 44. Average net farm income and average net farm cash income per farm, per capita, per hectare,

and per cultivated hectare according to time to market

Time to market

<1 1-3 3-6 >6 Tota1d/
hr. hrs. hrs. hrs.
1. Average net cash farm income
1.1 per farm 3510.5 1588.8 1015.6 176.2 1358.6
(115) (161) (188) (175) (649)
1.2 per capita 684.3 300.6 197.0 31.5 256.5
(520) (851) (969) (978) (3437)
1.3 per hectare 886.2 321.0 351.4 39.9 341.1
(456) (797) (543) (773) (2585)
1.4 per cultivated hectare 1446.7 705.4 568.9 113.7 698.1
(279) (363) (336) (271) (1263)
2. Average net farm income
1.2 per farm 4788.5 3094.2 2398.7 2042.2 2881.3
(113) (158) (187) (167) (634)
2.2 per capita 929.7 500.6 463.9 368.7 543.8
(582) (842) (967) (925) (3359)
2.3 per hectare 1201.1 615.9 825.8 447.8 712.4
(450) {794) (543) (762) (2564)
2.4 per cultivated hectare 1971.2 1355.6 1337.0 1298.4 1465.0
(275) (361) (335) (263) (1247)

Source:

1/

Table T26, stubs 1 through 16, standard Table 3.

— Includes invalid responses to "time to market."

Note:

Numbers in parentheses indicate number of farms, persons, hectares or cultivated hectares
used in average. '
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Table 45. Average net farm income per cultivated hectare according to training/assistance, credit
source, tenancy and time to market
No training/ Training/ No training/ Training/
assistance. assistance, assistance, assistance, Non-
No bank No bank Bank Bank response Total
credit credit credit credit
Definitive title 910.8 4828.4 5831.1 733.7 -621.4 1656.0
<3 hours to market (279) (52) (17) (6) (10) (364)
No definitive title 1755.0 -2368.3 1845.7 -442.9 361.9 1575.6
<3 hours to market (233) (10) (22) (3) 4) (271)
Definitive title 1359.1 1273.4 -978.7 1793.3 2683.4 1341.4
>3 hours to market (343) (42) (10) (8) (12) (414)
No definitive title 1299.4 1078.0 - - 1413.7 1285.7
>3 hours to market (161) (18> (0) (0) (6) (181)
Nonresponse 431.9 1926.7 - - 426.3 499.4
(13) (1) (0) (0) (3) (16)
Total 1306.6 2507.3 2692.0 1046.6 1056.2 1465.0
(1028) (118) (49) (16) (34) (1247)
Source: Table T26, stubs 15, 16, standard Table 8.

Note: Numbers in parentheses indicate number of cultivated hectares used in average.

YeT
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corresponding figure for farms not receiving credit equalled 1430 pesos.
Table 45, therefore, suggests that time to market, bank credit and techni-
cal training/assistance can substantially affect net farm income per cul-

tivated hectare.

Variables that influence net household income per capita

When comparing two farm households with equal net household incomes,
we may infer that these two households have achieved an equal level of ma-
terial welfare provided the size of the household is also the same, If
this latter condition does not hold, then the family with a higher per
capita income can be said to have achieved a higher level of material wel-
fare.

The quantity of labor supplied by the family XI has no exact relation-
ship to the size of the family. Yet, as a first approximation, we will
assume that a one percent increase in the size of the family will also ex-
pand the quantity of labor supplied by the family by one percent. Conse-
quently, we may analyze the variables that determine the (NHI/XI) ratio.
We previously established that NHI is determined by the agricultural wage
rate (Pl), the size of the farm (XZ)’ prices received (PB), the relative
efficiency of labor (Rl)’ the relative efficiency of land (RZ)’ the size
of the family (X:), off-farm employment opportunities in the nonagricul-
tural sector (X:3), and the rate of renumeration in the nonagricultural
sector (S). We will assume that a change in the size of the family (X:)
does not influence above variables. Yet, one might expect larger families
to work larger farms (X: influences X;) The a priori relationships be~

* *

tween X1 and Pl or Xl and Rl’ etc, are much more difficult to for ilate;

in fact, they can go in either direction. Cross tabulations of above
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variables should reveal as to whether they are indeed systematically inter-
related. In what follows, we assume that they are not. Consequently, to

*
take an example, P1 will influence NHI, but not X It follows immediate-

1
ly that in order to study the influence of P1 on (NHI/X?), i,e,, net house-
hold income per capita, we have to study only its impact on the numerator
of that ratio. But these effects have already been analyzed. For example,
an increase in the size of the farm (X2) will increase net household in-
come. If the total quantity of labor supplied by the farm household X:
stays constant, then net household income per capita (NHI/X?) must in-
crease.

Nevertheless, there remains one case that must be analyzed separate-
ly, i.e., where the denominator in (NHI/XI) changes. What then is the ef-
fect of an expansion in family size on net household income per capita?

The appropriate expression (in percentage rates of change) is immediately

derived from page 119

W'Xl
NHI

- %

*
(nhi - xl) = -1 v X

At that time, we determined that the first term in square brackets was
smaller than one. Given this, on expansion in family size must lead to a
lower level of net household income per capita, because the sum of the two

terms within square brackets will be negative.

Net farm income per capita and per hectare

Net farm income (NFI) equals net household income (NHI) minus off-

* *
12-W + X13-S). NFI will, therefore, equal NHI whenever the

farm household has no off-~farm income. In this case, NFI substitutes for

farm income (X

NHI as a measure of material welfare of the farm household. 1In general,
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however, net farm income is an incomplete measure of the material welfare
of the farm household, and we, therefore, do not emphasize its use in this
report.

Net farm income can also be taken as a comprehensive measure of the
productivity of all the resources used by the farm household. If two
farms use exactly the same package of resources, then the farm with the
highest net farm income makes better use of its resources. However, no
two farms are ever alike in their resource structure. The usual fact that
small farms have higher yields and that large farms have higher average
labor productivities in itself carries no normative implications. The
only implied norm in this report is that of economic rationality. Both
large and small farms may be lacking in this respect. There certainly is
no evidence that only small farms or only large farms are lacking in this
respect. We, therefore, do not assign any normative significant to dif-
ferences in single factor productivity ratios. Yet, their use is so wide-
spread that we feel compelled to discuss two of them, i.e., the influence
of family size on per capita net farm income and the influence of farm
size on net farm income per hectare. In both instances, we assume that a
change in famiiy size (X:) does not imply a change in farm size Xz and vice
versa. Family size and farm size are, therefore, taken to be independent
of each other.

The farm size effect follows immediately from a related result on

page 127. In percentage terms, we have

k.P_Q
- 2’B°B
(L) = xy) = {_NTI_-I] "Xy

The first term within square brackets, may be larger than unity. It will
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be smaller than one if klPBQB > X * W+ D. In the southern valleys, the

12
outlay on purchased inputs (D) and hired labor (Xlzw) is probably less than
the share of labor kl in the value of net farm output. Consequently, a one
percent increase in the size of farm will tend to decrease net farm income
per hectare. Observe, however, that net farm income per capita will in-
crease if the size X2 of the farm increases with the size X1 of the house-
hold remaining constant.

The household size effect was discussed on page 128. We may use this

result and obtain in per capita terms

*
£1 - %0 ! 1 *
(nfi - xl) T - X,

The first term in square brackets is less than one. Consequently, a one

percent increase in family size will decrease net farm income per capita.
But, if the size of the farm X2 is constant, then net farm income per hec-

tare will increase.

Gross farm income per crop per hectare

It was indicated praviously that available survey data do not permit
the calculation of gross income measures except for annual crops. Gross
income measures have no immediate implications for the welfare of the farm-
household. They are readilv observable, however, and are often the basic
data in compiling a Yearbook of Agricultural Statistics. As such, they
serve as an approximate standard to evaluate the productivity of all agri-
cultural resources between tradivional and modern agriculture, between
farms and between regions.

Table 46 features the average value per hectare for farms reporting

production of 19 crops by size of farm. The striking feature of Table 46



Table 46. Average value? per hectare for farms reporting production of 19 crops by size of farm

Size of farm

1 1-1.99 2-4.99 5-5.99 9.99 Total
ha. has. has. has. has.

Corn (grain) 445.9 185.5 125.9 79.4 94.4 129.6
(141) (90) (123) (84) (42) (480)

Potatoes 432.5 256.1 264.3 251.3 426.7 315.6
(119) (98) (134) (62) (41) (454)

Wheat 208.5 155.2 111.3 67.1 67.2 77.9
(16) (29) (65) (51) (40) (201)

Barley (grain) 237.4 162.7 130.4 120.3 149.6 143.9
(35) (40) (59) (19) (18) (171)

Beans (green) 233.0 120.0 141.5 157.8 151.6 151.4
(16) (17) (27) (12) (14) (86)

Corn (on the cob) 401.8 334.7 92.9 251.2 225.9 _ 247.9
(34) ) (14) (8) (13) (76)

Peas (green) 59.9 157.7 106.8 56.3 45.8 66.3
(4) (5) (20) (19) (18) (66)

Peanuts 454.0 370.5 287.0 371.2 171.3 310.0
(¢ (11) (29) (16) (6) (63)

Oca 152.9 127.1 103.9 98.6 323.1 153.7
(5) (12) (23) (6) %) (50)

Peppers - 586.0 485.6 795.3 569.7 573.5
0 (6) (29) (8) 3) (46)

Papaliza 136.1 186.2 219.1 232.4 192.1 208.5
(2) (16) (23) (4) (1) (46)

Beans (dry) - 120.0 80.3 36.0 74.6 76.9

(0) (1) (2) (1) 3) )

6€1



Table 46. Continued

Size of farm

<1 1-1.99 2-4.-9 5-5.99 >9.99 Total
ha. has. has. has. has.
Barley (green) 466.0 294 .4 224.7 0 276.4 295.8
(5) (8) (8) (1) (2) (24)
Quinua 96.0 - 64.7 35.0 370.9 301.4
(1) (0) 1) (1) (3) (6)
Carrots 400.0 159.0 390.0 329.3 804.8 541.9
(1) (1) (3) 3) (2) (10)
Grapes 2131.3 2311.7 4821.9 3630.0 4316.4 3747.2
(5) (4) 3) 3) 1) (16)
Peaches 1015.0 114.3 - 76.4 -~ 424.6
3) (2) (0) (2) (0) ()
Oranges - - 365.4 - 2400.0 1250.0
(0) (0) (6) (2) (1) (9)
Alfalfa - 74.8 147.0 32.7 123.1 53.9
(0) (1) (1) (2) (2) (6)

Source: Table T51, stubs 6, 12, standard Table 10.

Note: Numbers in parentheses indicate number of farms reporting production.

aValues in tens of pesos.

oyl
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is the variability of the average value per hectare between crops and be-
tween farm size groups. For example, the weighted average value of grape
production per hectare équals 37,472 pesos. In contrast, the weighted
average value of alfalfa production per hectare is only 539 pesos. Among
the seven principal crops, potatoes rank first with 3156 pesos, or 158 U.S.
dollars per hectare, fresh corn ranks second with 2479 pesos per hectare,
green broad beans rank third with 1514 pesos per hectare, barley (grain)
ranks fourth with 1439 pesos per hectare, corn (grain) ranks fifth with
1296 pesos per hectare, wheat ranks sixth with 779 pesos per hectare, green
peas rank seventh with 663 pesos per hectare. Unfortunately, no informa-
tion is available on costs of production and quantities of inputs, which
would allow us to study the relative profitability of different crops.

We previously found that the weighted average value of crop production
per hectare decreases 1f the size of farm increases (see Table 19, lines 2
and 3). This relationship does not hold without exception for individual
crops. For 13 crops out of 19, the average value of crop production per
hectare for farms less than 1 hectare 1s above the weighted average taken
over all farm sizes, i.e., the last column in Table 46. It is true, in
particular, for five out of seven principal crops, the exception being
green peas. When comparing all farms, differences in value productivity of
farms between one and two hectares is less obvious.

Table 47 features the average value per hectare for farms reporting
production of 19 crops by type of seed used. The presumption is that im-
proved seed should lead to higher average values of production per hectare.
Table 47 does not confirm this hypothesis, particularly for principal crops.
This calls into question the nature of improved seed, the possible lack of

complementary inputs, and the lack of local adaptation. It is also possible



Table 47. Average value per hectarel/ for farms reporting production of 13 crops by type of seed used

Type of seed used

Hybrid or Seed of

Native improved unknown
seed seed source

Corn (grain) 128.6 417.5 206.9
(473) (4) 3)

Potatoes 316.6 269.0 420.1
(424) (21) (9

Wheat 76.7 95.4 78.6
(196) 3) (1)

Barley (grain) 144.5 265.0 49.9
(170) (@)) (1)

Beans (green) 153.4 41.6 97.9
(79) (1) (6)

Corn (on the cob) 243.3 800.8 246.4
(70) 1) (3)

Peas (green) 67.3 53.0 46.3
(59) (2) (5)
Peanuts 316.1 139.2 -
(62) (1) 0)
Oca 153.7 - -
(50) (0) (0)
Peppers 556.4 1728.0 -
(45) ¢9) (0)

Papaliza 208.6 - 200.1
(45) (0) (1)
Beans (dry) 76.9 - -
(7 (0) 0)

A



Table 47. Continued

Type of seed used

Hybrid or Seed of

Native improved unknown

seed seed source
Barley (green) 295.8 - -
(24) (0) 0)
Quinua 301.4 - -
(6) (0 (0)

Carrots 537.7 - 659.9
9) 0) ()

Grapes 4157.6 7333.6 1097.3
9 (2) (5)

Peaches 995.6 - 287.5
(4) (0) (2)

Oranges 2400.0 - 345.9
(¢} 0) (6)
Alfalfa 53.9 - -
(6) 0) (0)

Source: Table T51, stubs 6, 12 standard Table 10.

Note: Numbers in parentheses indicate number of farms veporting indicated cropping.practice for

crops 1 = 1,...19,
1/

="In t-ns of pesos.
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that the number of farms that use improved seed is so small that no signif-
icant comparison can be made.

Table 48 features the value of production per hectare for farms report-
ing production of 19 crops according to type of fertilizer and irrigation.
Comparing the first and second column of that table, we observe that irriga-
tion increases the average value of crop production per hectare for six of
the seven principal crops (i.e., corn (grain), potatoes, wheat, barley
(grain), green broad beans, fresh corn). The only exception is green peas,
and then only marginally so.

When we compare columns 3 and 4, irrigation is again the dichotomous
variable. But the number of farms using chemical fertilizer is possibly
too small to make meaningful comparisons. This also holds for columns 5,

6 and 7. The number of observations is sufficient, however, to compare
colums 2 and 8. The dichotomous variable between these columns is the
use (or nonuse) of organic fertilizer (manure). Surprisingly, the use of
organic fertilizer results in higher average values of crop production per
hectare for only 6 out of 13 crops. It is impossible with the information
at hand to identify the unknown factor which upsets this comparison.

Table 49 compares the average value of production per hectare of
farms reporting production of 19 crops according to source of power. The
only relevant comparison is between "animal power only" and "human power
only," i.e., columns three and four in Table 49. For the l4 comparisons
that can be made, "animal power only" yields an above average value of pro-
duction for six crops. More importantly, "human power only" yields above
average values of production per hectare for 5 out of 7 of the principal
crops. The above results in total indicate that human and animal energy

are close technical substitutes for each other. It is the economic
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Table 48. Average value of production per hectare~' for farms reporting production of 19 crops according
to type of fertilizer and irrigation

Organic fertilizer Yes Yes No No Yes Yes No No

Chem. fertilizer No No Yes Yes Yes Yes No No
Irrigation Yes No Yes No fes No Yes No

Corn (grain) 203.7 77.3 82.6 57.1 119.3 142.8 134.2 149.3
(166) (162) (1) (5) (7 (5) (14) (107)

Potatoes 333.0 252.8 294.9 362.2 323.5 661.7 307.4 218.1
(116) (232) (4) (4) (31) (26) (6) (24)

Wheat 93.3 79.8 38.2 - - 288.0 90.9 75.6
(15) (103) (2) 0) (0) (2) (6) (64)

Barley (grain) 167.3 155.6 - - - - 120.4 133.6
(20) (70) (0) (0) (0) (0) (4) (73)

Beans (green) 143.0 109.3 - - 146.0 600.0 189.5 182.0
(33) (21) (0) (0 3) (1) (6) (21)

Corn (on the cob) 355.3 120.3 - - 1000.0 750.0 145.4 335.0
(50) (14) (0) 0) (1) (1) (2) (4)

Peas (green) 41.2 45.7 89.3 - 77.9 166.7 128.8 77.8
¢) (30) (4) (0) (7 () (5) (6)

Peanuts 265.6 170.9 - 383.3 335.6 - 153.9 379.4
(8) (11) 0) (1) (2) 0) (6) (34)

Oca 266.8 165.5 - - - 480.2 128.5 100.2
(6) (25) 0) (0) (0) (1) (2) (14)

Peppers 260.0 522.9 - - - - 452.6 669.5
(2) (6) (0) (0) (0) (0) (%) (29)

Papaliza - 255.0 - - - - 180.3 102.8
(0) (36) (0) (0) (0) (0) (1) (8)

Beans (dry) 36.0 74.6 0 - 120.0 - - 240.8
(1) 3 (1) (0) (1) 0) (0) (1)

g7l



Table 48. Continued

crop 1 =1,..19,

l'/In tens of pesos.

Organic fertilizer Yes Yes No No Yes Yes No No
Chem. fertilizer No “No Yes Yes Yes Yes No No
Irrigation Yes No Yes No Yes No Yes No
Barley (green) 436.5 277.0 - - - - 0 145.3
(2) (15) (0) (0) 0) (0) (1) (6)
Quinua 320.0 332.7 - - - - 64.0 -
_ (1 3) 0) (0) (9) (0) (1) ()
Carrots 45.7 659.9 - - 448.2 - 754.8 -
(3) (1) (0) (0) (2) (0) (3) (0)
Grapes 3740.9 764.0 - - 4093.1 8000.3 3923.5 -
(6) (1) 0) (0) (3) (1 (3) (0)
Peaches 263.2 - - - - - 1309.4 -
(2) (0) (0) 0) 0) 0 (2) 1)
Oranges 2400.0 - - - - - 444 .4 0
(1) (0) ©) 0) (0) 0) (2) (1)
Alfalfa 32.2 - - - - - 79.6 -
(2) 0) 0) 0) (0) (0) (4) 0
Source: Table T51, stubs 6, 12, standard Table 11.
Note: Numbers in parentheses indicate number of farms reporting indicated cropping practice for

971
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Table 49. Average value of production per hectarel of farms reporting pro-
duction of 19 crops according to source of power

Source of power

Mechanical Cnly Only No mechanical,
and animal mechanical animal no animal
Corn (grain) 455.7 60.0 119.9 289.5
(1) (1) (391) (67)
Potatoes 500.0 - 316.4 302.8
(1) 0) (362) (70)
Wheat - - 77 .6 210.7
(0) (0) (183) (7)
Barley (grain) - - 140.7 202.9
(0) (0) (147) (18)
Beans (green) - 62.1 145.8 214.4
(0) (1) (70) (14)
Corn (on the cob) - - 206.2 402.3
(0) (0) (36) (34)
Peas (green) - - 77 .4 32,6
(0) (0) (58) (3)
Peanuts - - 287.6 292.3
(0) (0) (52) (5)
Oca 0 0 167 .2 93.5
(0) (0) (39) 9)
Peppers - - 656.6 447 .6
(0) (0) (28) (9)
Papaliza - - 223.4 117.2
0) (0) (39) (6)
Beans (dry) - - 76.9 -
(0) (0) (7) (0)
Barley (green) - - 245.9 244,3
(0) (0) (22) (2)
Quinua - - 362.0 288 .0
(0) (0) (3) (2)
Carrots - - 538.9 607.9
(0) (0) (8) (2)
Grapes - 8000.3 - 3613.4
- (1) (0) (13)
Peaches - - - 995.6
(0) (0) (0) (4)
Oranges - - - 2222,2
(0) (0) (0) (2)
Alfalfa - - - 53.7
(0) (0) (0) (5)

Source: Table T51, stubs 6, 12, standard Table 12,

Note: Numbers in parentheses indicate number of farms reporting
indicated cropping practice for crop i = 1...19.

l/In tens of pesos.
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circumstances of the farmhousehold which dictate the sourcé of power. It
is also interesting to observe that for the southern valley areas, mechani-
zation at the present time is not economically attractive given its virtual
absence as a source of power,

Table 50 lists the average value of production per hectare for farms
reporting production of 19 crops according to the use of herbicides, fungi-
cides and pesticides. The premise is that the use of these chemicals in-
creases the average value of crop production per hectare. This premise is
confirmed. For 12 of 15 crops for which such a comparison can be made,
the use of herbicides, fungicides or pesticides increases the value of
crop production per hectare. The production increase is important for
principal crops as well as minor crops. Among the latter, fungicides and
pesticides are almost a prerequisite to obtain satisfactory crop produc-

tion levels per hectare.
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1/

Table 50. Average value of production per hectare=' for farms reporting
production of 19 crops according to use of other chemical pro-

ductsZ
— Other chemical products —
Used Not used
Corn (grain) 97.5 129.2
(13) (461)
Potatoes 455.2 268.1
(49) (402)
Wheat 190.5 69.1
(5) (194)
Barley (grain) 173.0 145.9
(2) (167)
Beans (green) 284.3 138.3
(3) (82)
Corn (on the cob) 92.7 273.1
(3) (72)
Peas (green) 113.0 57.0
(9) (56)
Peanuts 365.2 303.6
(3) (60)
Oca - 153.7
(0) (50)
Peppers 866.8 545.3
3) (43)
Papaliza - 208.5
(0) (46)
Beans (dry) 48.0 95.6
(1) (6)
Barley (green) - 245.8
(0) (24)
Quinua 390.0 65.2
(2) (4)
Carrots 565.4 457 .4
(5) (5)
Grapes 3966.2 115.4
(12) (2)
Peaches 1124.7 394.6
1) (5)
Oranges 2400.0 97.6
(1) (5)
Alfalfa - 53.9
(0) (6

Source: Table T51, stubs 6, 12, standard Table 13.

Note: Numbers in parentheses indicate number of farms reporting
indicated cropping practice for crop i = l...19.

1/

="In tens of pesos.

-g/Herbicides, fungicides, pesticides, etc.
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SECTION VI,

CONSUMPTION AND MARKETING OF PRODUCTS

The farm hcusehold as a consumption unit

In the foregoing sections, we have analyzed the behavior of the farm
household as a production unit. We must now analyze the farm househdald as
a consumption unit. The decisions taken as a production unit determine
the level of net household income. The farm household must then make a
decision as to how to spend this income.

Assume the existence of an index of material welfare

U = U[QO’ QB'I].

The :zbove equation represents a conventional utility function. It has
two arguments, Qo and QB-I' Qo represents the consumption of the quantity
of purchased commodities by the farm household. QB-l represents the con-

sumption of commodities produced by the farm household. will con-

QB-l
sist primarily of food products in primary or processed form, but it may
also contain home-made textile products and leather products. Q0 consists
primarily of non-food products, but it may also contain food products
which the farm household does not produce itself. The essential distinc-
tion between Qo and QB-I is, therefore, the source of acquisition, i.e.,
off-farm or on-farm. The quantity consumed QB-l must be less than the
net quantity produced QB by the farm household. The ratio QB-l/QB in
Figure 1 determines whether a farm should be classified as a commercial

or as a subsistence farm. The majority of farms covered by the southern

valleys survey are subsistence farms, but very few are pure subsistence

farms, which requires that Q.1 = Q-
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The farm household's utility function underlies its demand for commo-
dities produced on the farm and purchased off the farm. Net household

1/

income,=" the imputed price of home-produced goods and the explicit price
of purchased commodities for household consumption determine the quanti-
ties Q0 and QB°1 demanded by the farm hcusehold. If Q0 and QB_1 are nor-
mal commodity bundles, i.e., substitutes in consumption, ‘then the income
effects are positive, the direct price effects negative and the cross
price effects non-negative. In what follows, we assume the cross price
effects to be equal to zero. Because'of the homogeneity condition, the
direct price elasticities then equal the negative value of the correspond-
ing income elasticities. Furthermore, because of the Cournot aggregation

2/

condition, each of the direct price elasticities must equal -1.=' With
the above assumption, the demand for home-produced and non-home-produced
goods is represented by a compact linear expenditure system.

P = a s+ NHI

g * 9.1

Py * Qy = (1 - a) + NHI

PB . QB-l represents the implicit expenditure on home-produced goods. The
parameter (a) represents the constant fraction of net household income
spent on home-produced goods. The above equations represent an operation-
ally expedient interpretation of the utility function U[QO’ QB-I]' The
data of the southern valleys can be used to test the first of these hy-

potheses with the caveat that the survey did not collect home consumption

l/Net household income equals net cash household income plus the im-
puted value PB . QB_1 of household consumption of on-farm produced commodi-
ties.

2/ Eugene Silberberg, The Structure of Economics: A Mathematical
Analysis, McGraw-Hill, 1978, pages 250-251.
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of primary and processed livestock products. The latter constitute a sig-

nificant proportion of home consumption.l/

Variables that affect the quantity of net farm output used for human con-

sumption by the farm household Qg.1

In the previous section, we assumed that the consumption behavior
of the farm household could be represented by a linear expenditure system.
Because of this, the imputed outlay on comnodities produced by the farm

households is a constant fraction of net household income

P .

g " Qg =alM+r

p * %]

In the above equation, P, is an index of prices received by farmers.

B Q.1

is the volume of human consumption of commodities produced by the farm
household, and M equals net household cash income (NHCI). The latter plus

the imputed outlay P_ - QB-l on commodities produced by the farm household

B

equals by definitiongl

net household income (NHI). In the above equation,
a 1s a constant such that 0 < a < 1.
Translating the above equation in percentage rates of change, we have

PB + 9p.1 = nhi,

Transposition of the rate of change in prices received yields

1/ The implicit unit value of these products is high relative to

crops and virtually all of primary and processed livestock production is
for home consumption [Riordan, op. cit., tables 40, 41, pp. 68, 69].

Price and quantity data for these items are lacking, however. An econo-
metric hypothesis allowing for nonzero cross price effects is, therefore,
impossible given the lack of the required information. The survey does
not include information on quantities and prices of consumption goods pur-
chased off the farm. The expenditure on such commodities by definition
equals net household cash income.

2/ For the definitions of NFCI, NHCI, NFI and NHI, see page 115.
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9g.1 = nhi - Py -

In order to study the variables that influence the consumption of commodi-

ties produced by the farm household, we must study the variables that in-

fluence net household income. For that purpose, we may use the results

of the previous section. The relevant variables are

1)
2)
3)
4)
5)
6)
7)
8)

9)

the agricultural wage rate P1

the size of the farm (Xz)

the prices received by farmers (PB)
the relative efficiency of labor (Rl)
the relative efficiency of land (R2)

*
the size of the family (Xl)

*
13)

the implied wage rate in nonagricultural employment (S)

nonagricultural employment (X

the cash outlay on purchased inputs other than labor (D).

The effects of above variables on QB-l are obtained by using the results

obtained for the variables that influence net household income discussed

in pages 54 and 55.

1)

*
X W X, W
The wage rate effect: 12 12

9.1 ® TRHT " P12 %, " " mjmr " P

Here, we must distinguish *wo cases. If the farm household has

*

off-farm income in agricilture, then X,, > 0 and X.. = 0. Given

12 12

this, a one percent increase in the agricultural wage P, will

1

increase human consumption Q by less than one percent. The
—_— B-1

fraction equals the current share of off-farm income in agriculture

*
12 > 0 and X12 = 0.

Given this, a one percent increase in the agricultural wage will

in NHI. If the farm household hires labor, then X

decrease human consumption QB-I by less than one purncent.
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3)

4)
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*Ps%
The farm size effect: 9%.1 = “mr | %o

Here, we must distinguish two poscibilities. If the farm household

*
127 12

Figure 5, net household income HZ is larger than the value of net

has off-farm income in agriculture, then (X 0; X.,=0). In

farm output KF, Consequently, a one percent increase in the size
of the farm will increase consumption QB-l by less than one percent.

If, however, the farm uses hired labor, then k2P 2 NHI, and

BQB

QB-l may increase by more than one percent.

PBQB
The price received effect: 9%.1 “ | T - 1 . PB

Here, we must distinguish two possibilities. Given off-farm income
in agriculture, we have as before PBQB < NHI. A one percent in-
crease in the prices received by farmers for products which are
partially consumed by the farm household will decrease the amount
QB~1 consumed by the farm household. 1If, however, the farm house-
hold uses hired labor, then PBQB Z NHI and an increase in PB may

then increase QB-l'

k,PpQp
= e———— r

The relative efficiency of labor: dg.1 NHT 1

Here, we must distinguish two possibilities. If the farm household

has off-farm income in agriculture, then PBQB < NHI. A one percent

~ increase in the relative efficiency of labor will increase human

consumption QB-l by less than one percent.. If, however, the farm

uses hired labor, we may have klP % NHI, and QB-l will then

BQB

increase by more than one percent.
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_ 5P

5) The relative efficiency of land: 98.; = WAL 9

Here, we must distinguish two cases. For a farm household with
off-farm income in agriculture PBQB < NHI. A one percent increase
in the relative efficiency of land will increase QB°1 by less than
one percent. If the farm household uses hired labor, then

kZPBQB Z NHI, and QB'l may increase by more than one percent.

6) The size of household effect:

*
We previously established the inequality W-Xl < NHI. Hence, a one

percent increase in the size of the family will expand the quantity

of human consumption QB°1 by less than one percent.

*
(s-NX,

7) The nonagricultural employment effect: qB_1 = T x13

*
We previously established the inequality (S-W)X13 < NHI. Hence, a
one percent increase in nonagricultural employment will increase

the quality of human consumption QB-l by less than one percent.

x*
_ %578

9.1 ¥ "NHT

8) The nonagricultural wage effect: -

*
We previously established the inequality XISS < NHI. Consequently,
a one percent increase in the nonagricultural wage S will increase

the quantity for human consumption Q by less than one percent.
B-l

In order to avoid repetition, we discuss the cross-tabulations illustrat-
ing each of the separate effects until the section on marketed surplus.

In the following pages, we illustrate the key relationship

P = a * NHI.

B - 9.1
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That is, we study the relationship between the value of net farm output
used for human consumption and net household income.

Table 51 shows that the average value of crops consumed per farm-
household equals 1810 pesos or 28 percent of net household income. There
1s substantial departmental variation in these figures. The average value
of crop consumption per farm household in the Chuquisaca area equals 2489
pesos, but this constitutes only 26 percent of net household income for
that area. The former figure equals 1779 pesos for the Potosi area, but
it constitutes 35 percent of net household income for that area. The av-
erage value of crop consumption in the Tarija area is 1399 pesos, i.e.,
much below the regional average of 1810 pesos. Nevertheless, it consti-
tutes 20 percent of net household income for the Tarija area.

The average value of crop consumption per farm-household increases
with net household income. For net household income levels less than 4700
pesos, the average value of crop consumption equals 1385 pesos out of cor-
regpending net household income equal to 1164 pesos;l/ For net household
income levels above 4700 pesos, the average value of crop consumption
equals 2547 pesos out of an average value of net household income equal
to 15715 pesos. The implied net income elasticity for home-produced food,

therefore, equals .34;2/ With a linear expenditure system, the income

L/ In the short run, consumption can be larger than net household in-
come provided the farm-household can borrow or else liquidate part of its
assets. The 1977 agricultural crop year was characterized by drought
which may account for the 130 households with negative net household in-
come.

2 Income elasticity E = Ac --% .
c

Ac = (2547 - 1385) = 1162; Ay = (15715 ~ 1164) = 14551.

y = .5(1164 + 15715) = 8450; ¢ = .5(1385 + 2547) = 1966.

L d



Table 51. Average value of crops consumed by farm—households by regions and level of net household income

per farm-household

—— Net household income per farm-household ($b.) —

<801 801- 2101- 4701~ >10,000 Total
2100 4700 10,000
Region
Average value of croT consumption 1046 1269 1813 2400 2688 1810
per farm-household (145) (139) (153) (122) (127) (697)
Average net household income ~1231.4 1386.0 3250.7 6798.9 24710.2 6547.2
per farm-household? (130) (124) (136) (115) (114) (619)
Chuquisaca
Average value of crog consumption 1617 1303 1803 3640 3764 2489
per farm-household (21) (22) (40) (24) (32) (143)
Average net household income -914.7 1492, 3207.1 7364.2 32917.1 9597.1
per farm-household? (93) (19) (34) (23) (30) (126)
Tarija
Average value of croY consumption 779 951 1660 1730 1751 1599
per farmhousehold (43) (31) 47) (38) (46) (211)
Average net household income -1646.2 1283.2 3444.1 6731.7 22469.9 7042.8
per farm-household (40) (24) (39) (33) (41) (177)
Potosi
Average value of croT consumption 1041 1376 1922 2328 2865 1779
per farm-household (81) (86) (66) (60) (49) (343)
Average net householi income -131.0 1391.3 3092.6 6616.1 21120.7 5035.5
per farmhousehold (70) (81) (63) (59) (43) (316)

Source: 1Table T23, stubs 3, 4, standard Table 7, 2Table T28, stubs %, 6, standard Table 7.

Note: Numbers in parentheses indicate number of observations used in average.

LST
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elasticity should eq:al 1.00. The demand for home-produced food by farm-
households cannot be represented by a linear expenditure system. The in-
come elasticity for home-produced food is low considering the low per

capita level of net household income for the southern valleys area. Utiliz-
ing the data in Table 51 in a similar corresponding manner for Tarija and
Potosi, we find arc income elasticities equal to .20 and .29, respectively.
The income elasticity for home-produced food, therefore, shows some vari-~

ation between departmental areas.

Variables that affect the marketed surplus Q.-

The farm household may contribute in three ways to economic develop-
ment, i.e., as a source of savings, as a source of gainful employment and
as a source for food and fiber for the nonagricultural population. Let

the marketed surplus of food and fiber be represented by Q i.e,, that

B.2°
portion of net farm output which is sold by the farm household. By defi-

nition

% = %.;1 " Q. -
In previous sections, we analyzed the variables that influenced net farm
output QB and the share of production QB-l consumed by the farm household.
The effect of these variables on the marketed surplus QB-2 is obtained by
subtraction, because

Q.2 = Q ~ Qg -
The relevant variables were previously identified as the agricultural
wage rate Pl’ the size of farm Xz, the prices received by farmers PB’ the
relative efficiency of labor Rl’ the relative efficiency of land R2, the
size of the household XI, the quantity of nonagricultural employment X:3

and the nonagricultural wage S.



159

Translating the above equation in percentage terms, we have

% . %4
Q.o B

9.7 " dg.;

%.2
R X* * d S f

The effects of Pl’ X2, PB’ Rl’ 20 Xp» X13 an on QB and QB°1 are found

on page 82 and pages 153 through 155, By subtraction, we obtain the fol-

lowing effects.

1) The agricultural wage rate effect:

We must distinguish two cases. If the farm household has off-farm

*

income in agriculture, then X,, > 0 and X,, = 0. The analytical

12 12

expression then equals

*
I U T A D P ;
., Kk Qg NI !

98.2

In the above expression, the production effect (the first term)
and the consumption effect (the second term) are both negative. An
increase in the agricultural wage will therefore decrease the mar-
keted surplus QB-Z' The first t.rm in square brackets will tend
to be larger than one. A one percent increase in the agricultural
wage rate then decreases the marketed surplus by more than one
percent.

If the farm household has no off-farm income in agriculture,

*
then x12 > 0 and x12 = 0. The wage effect then equals

g .
R T S P Al .
Q,., &, | NI 1

9g.p ©

The first term in square brickets is negative and possibly smaller

than ~1. The second term is positive and smaller than 1. Conse-

quently, a one percent increase in the agricultural wage will
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decrease the marketed surplus, but the response will be compara-

tively less than for a farm household not using hired labor.

The farm size effect:

Taking the production effect from Table 3 and the consumption ef-

fect from page 155, we obtain

[ W .1 kZPBQB]
) ) Cx,

, 1 -
Ug. Qg.,  MHI

9p.2
This expression can be simplified as
QB
Q.9

9. [] - kz . a] X,

The imputed shaie of land is 0 < k2 < 1 and the proportion of net
household consumption spent on home produced commodities is 0 < a
<1, Net farm output QB is larger than the marketed surplus, i.e
QB > QB'Z' Therefore, an increase in the size of farm may or may
not increase the marketed surplus by more than one percent. For
very large farms, i.e., nonfamily farms, the ratio QB/QB°2 will
equal unity. For such farms, a one percent increase in size will
increase the marketed surplus by less than one percent.

The price received effect:

Taking the production effect from Table 3 and the consumption ef-

fect from page 155, we have

Q ko Q. [Py
B 1 31[33_1] ..

q. = . -
B2 Q., k, Q., | NI

The abcve expression can be simplified to
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= —QB_.[E_I_S_a] +_Q—§.._l. op
QB-Z k QB'Z B

9.
be2 2

The expression within accolades will be positive whenever the pro-
duction response elasticity klo/k2 is larger than the expenditure
share a of home-produced commodities in net household income. By
definition, 0 < a < 1. Under our assumptions, klc/k2 is slightly
larger than unity. Consequently, the sum of the terms within ac- '
colades is also pcsitive. An increase in prices received will in-
crease the marketed surplus. For very large farms, i.e., nonfamily

farms, the ratio Q_/Q = 1 and Q 0. TFor such farms, the
B’ B2

B-1/%.2 =
price response elasticity equals klo/kz. It should be observed
that the expression within accolades is not necessarily positive,
Agsume, for example, that land cannot be substituted for labor; in
that case, 0 = 0, and the first term in equation 95.9 vanishes,
What happens to the marketed surplus is then determined by the con-
sumption effect. From the analysis of page 155, we know that this

effect may be positive or negative.

The relative efficiency of labor effects:

Taking the production effect from Table 3 and the consumption effect
from page 155, we have

%B kT % KPRY

- * L] r .
%., ¥ Y., MI 1

9g.2

This expression can be simplified as

kl(o-a)
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The sign of the expression within brackets will be positive if the
elasticity of factor substitution between land and labor (o) ic
larger than the proportion (a) of net household income spent on
home-produced commodities. Under our assumptions, ¢ > a. An in-
crease in the relative efficiency of labor will increase the mar-
keted surplus. It will be observed, however, that if ¢ < a, an in-
crease in the relative efficiency of labor will decrease the mar-
keted surplus.

5) The relative efficiency of land effect:

Taking the production effect from Table 3 and the consumption ef-

fect from page 155, we have

_%er M%)

% .,
NHI 2°

Qn., =
B-2 Q.2 .2

This expression is identical to the farm size effect, It can be
rewritten as

Q
=——-B—-[1—k?a]°r2.

3.
B2 QB-Z

The expression within brackets is positive, because 0 < k 1, and

g <
0 <a < 1l. An increase in the relative efficiency of land will in-
crease the marketed surplus.

6) The size of household effect:

An increase in the size of household will not affect the quantity
of labor employed by the farm household provided the off-farm wage
in agriculture s positive. An increase in the size of household,

therefore, does not increase the output of the farm household.lj

1/

—"It will increase coutput elsewhere, of course, but that is a differ-
ent story.
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The only effect to be considered is, therefore, the consumption

effect on page 155.

An increase in the size of the household decreases the marketed
surplus,

The nonagricultural employment effect

*
An increase in nonagricultural employment X13 does not affect the

total quantity of labor employed by the farm household. Conse-

*
quently, the increase in X13 must be compensated by an equal in-
crease in hired labor X12 or an equal decrease in off-farm labor

*
in agriculture X12'

and only the consumption effect needs t~ be considered

The production effect is, therefore, zero,

*
(WX, 4
] L] x "

NHI 13

%
Q.2

g

An increase in nonagricultural employment will decrease the mar-
keted surplus.

The nonagricultural wage effect

An increase in the nonagricultural wage does not affect net farm
output. Therefore, only the consumption effect on page 155 needs

to be considered.

X*
% %135

= NHI

- S.
Q.2

98.2

An increase in the nonagricultural wage rate decreases the marketed

surplus,



Table 52. Average value of crop production and crop sales per farm by regions by size of farm

Size of farm

<1 1-1.99 2-4.99 5-5.99 >9.99 Total
ha. has. has. has. has.
Region
Average value of crop production 1775 3044 5423 7185 15860 4966
per farm (204) (140) (189) (101) (57) (697)
Average value of crop sales 284 1266 2274 4241 5378 2019
per farm (204) (146) (189) (101) (57) (697)
Chuquisaca
Average value of crop production 2428 6477 16418 21012 31019 11340
per farm (48) (35) (31) (13) (16) (143)
Average value of crop sales 996 4448 9311 16405 7906 5818
per farm (48) (35) (31) (13) (16) (143)
Tarija
Average value of crop production 452 1910 3356 4681 5033 3648
per farm (8) 27) (88) (67) (21) (211)
Average value of crop sales 8 521 1177 2425 2137 1540
per farm ¢)) 27 (88) (67) 21 (211)
Potosi
Average value of crop production 1634 1979 3152 6616 15100 3119
per farm (148) (84) (70) (21) (20) (343)
Average value of crop sales 68 179 537 2506 6758 730
per farm (148) (84) (79) (21) (20) (343)

791

Source: Table T23, stubs 1, 2, 4, standard Table 7.

Note: Numbers in parentheses indicate number of observations used to average.
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Table 52 features the average value of crop production per farm and
the proportion sold of crop production in relation to size of farm. The
average value of crop production per farm equals 4966 pesos, of which 41
percent is sold in the form of a marketed surplus. There are substantial
departmental variations in these figures. The average value of crop pro-
duction per farm in the Chuquisaca area equals 11340 pesos of which 51
percent is sold. On the other hand, the average value of crop production
per farm in the Potosi area is only 3119, of which only 23 percent is scld.

The proportion of crop production sold increases with the size of the
farm. Farms less than 2 hectares sell 30 percent of the value of crop pro-
duction. Farms greater than 5 hectares sell 45 percent of the value of
crop production. The above figures indicate that, on the basis of the
criteria developed in Figure 1, the majority of farms in the southern val-
leys area can be classified as subsistence farms. This holds true particu-
larly for the Potosi and Tarija areas and to a lesser extent for the Chu-
quisaca area. Paradoxically, in this area middle-sized small farms market
a larger proportion of the value of crop production than either very small
or large farms.

Irrigation is quite common in the southern valleys area. Of the 699
farms covered by the survey, 317 farms irrigate their land (see Table 53).
From Table 19, we know that the average size of irrigated farms is not
very different from non-irrigated farms. Table 53 demonstrates that irri-
gation has a substantial effect on the average value of crop production.
For the region as a whole, the average value of crop production per irri-
gated farm equals 6878 pesos of which 48 percent is sold. The correspond-
ing value of crop production per farm on nonirrigated farms is o;ly 3371

pesos, of which 29 percent is sold. From this comparison, one is obliged



Table 53. Average value of crop production and crop sales per farm by regions and by irrigation use

Irrigated Non- Non- Total
irrigated response
Region
Average value of crop production 6878 3371 3305 4966
per farm (317) (377) (3) (697)
Average value of crop sales 3279 972 593 2019
per farm (317) (377) 3) (697)
Chuquisaca
Average value of crop production 17309 5169 1448 11340
per farm (73) (69) (1) (143)
Average value of crop sales 10300 1160 0 5818
per farm (73) (69) ) (143)
Tarija
Average value of crop production 5238 2938 4233 3648
per farm (64) (145) (2) (211
Average value of crop sales 2326 1202 890 1540
per farm (64) (145) (2) (211)
Potosi
Average value of crop production 3230 2995 - 3119
per farm (180) (163) (0) (343)
Average value of crop sales 770 686 - 730
per farm (180) (163) 0) (343)

Source: Table T23, stubs 1, 2, 4, standard Table 2.

Note: Numbers in parentheses indicate number of observations used in average.

991
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to conclude that small irrigation wbrks, as well as the improvement and
extension of existing irrigating works, must be quite profitable from both
the private and social point of view. This, however, is not true in all
regions. In the Potosi area, the average value of crop production of ir-
rigated farms is only marginally larger than on nonirrigated farms. On
the other hand, in the Chuquisaca area, the average value of crop produc-
tion per irrigated farm is more than triple the average of nonirrigated
farms. Irrigation, therefore, is not a panacea for all departments.

Time to market affects the average value of crop production per farm
and the percentage of crop production sold (see Table 54). Farms with
less than 3 hours to market have an average value of crop production per
farm equal to 6349 pesos of which 53 percent is sold. Farms with more
than 3 hours to market have an average value of crop production per farm
equal to 3986 pesos, of which 25 percent is sold. The value of crop sales
for the 697 farms covered in the survey equals 1.41 million pesos; of this,
72 percent is produced by the 298 farm-households with less than 3 hours
to market.

The data for the Chuquisaca exhibit two interesting features. First,
that the 25 farms with greater than 1 hour time to market were higher in
both average value of production per farm, and the average value of crop
sales per farm. Secondly, that 43 farms in this area with more than six
hours to market nevertheless have comparatively high values for both crop
production and sales.

Average value of crop sales per farm equals 2019 pesos, or 100 US
dollars. This sales value is too small to allow the acquisition of spe-

clalized mechanical transportation equipment. Furthermore, the small



Table 54. Average

value of crop production

and crop sales per farm by regions and by time to market

Time to market

<1 1-3 3-6 >6 Total?
hr. hrs. hrs. hrs.
Region
Average value of crop production 9594 4251 2895 5177 4966
per farm (117) (181) (201) (184) (697)
Average value of crop sales 5888 1758 685 1362 2019
per farm (117) (181) (201) (184) (697)
Chuquisaca
Average value of crop production 27038 4821 2466 14371 11340
per farm (25) (62) (11) (43) (143)
Average value of crop sales 20178 2045 1141 4374 5818
per farm (25) (62) (11) (43) (143)
Tarija
Average value of crop production 5419 3680 2880 3485 3648
per farm (31) (72) (70) (32) (211)
Average value of crop sales 2719 1952 795 1015 1540
per farm (31) (72) (70) (32) (211)
Potosi
Average value of crop production 4566 4373 2943 2046 3119
per farm (61) (47) (120) (109) (343)
Average value of crop sales 1642 1081 580 275 730
per farm (61) (47) (120) (109) (343)

Source; Table T23, stubs 1, 2, 4, standard Table 3.

Note: Numbers in parentheses indicate number of observations used in average.

a
Includes nonresponse.

891



169

values of sales must put a seller of this type in a disadvantageous posi-
tion with respect to monopsonistic buyers.

Table 55 shows that farms receiving technical training/assistance
have higher average values of crop production per farm, as well as higher
average values of crop sales per farm. Training/assistance programs,
thereby, increase both on-farm consumption of agricultural crops, as well
as increasing the marketable surplus. The efficacy of training/assistance
programs has been questioned by several studies. Possibly, these con:lu-
sions can be attributed to faulty evaluation techniques. The 638 farms
receiving neither training nor assistance produced an average value of
crop production per farm equal to 4,046 pesos, of which 1285 pesos worth
was sold. The 40 farms receiving technical training or assistance or both
produced an average value of crop production per farm equal to 20,734
pesos, of which 14,407 pesos worth was sold. Consequently, the 6 percent
of the farms receiving technical assistance/training produced 41 percent
of the marketed surplus.

It might be hypothesized that the technical training/assistance might
be more effective in naturally productive areas such as Chuquisaca than in
comparatively disadvantaged areas such as Potosi. For Chuquisaca, we have
seen that farms with neither training nor assistance have an average value
of crop production equal to 8392 pesos. The corresponding figure for farms
with trainiug, assistance or both, equals 32,095 pesos. The ratio between
these two figures equals 3.8. For the Potosi area, we have seen that the
average value of crop production per farm for farms receiving no technical
assistance or training equals 2788 pesos. The corresponding figure for

farms receiving technical assistance, training or both equals 17,628 pesos.



Table 55.
nical training and/or assistance

Average value of crop production and average value of crop sales per farm by region and tech-

No
training, Training No Training, Non~ Total
no no training, assistance response
assistance assistance assistance

Region
Average value of crop production 4046 21372 24968 14119 2643 4966
per farm (638) (29) (5) (¢) (19) (697)
Average value of crop sales 1285 13828 24327 8936 589 2019
per farm (638) (29) (5) (6) (19) (697)

Chuquisacsa

Average value of crop production 8392 41821 21421 8253 7141 11340
per farm (121) (12) (2) (4) (4) (143)
Average value of crop sales 3388 29826 20740 3242 2392 5818
per farm (121) (12) (2) (4) 4) (143)

Taiija
Average value of crop production 3448 2568 40283 1795 942 3648
per farm (189) (11) (2) (1) (8) (211)
Average value of crop sales 1254 569 40077 650 115 1540
per farm (189) (11) (2) (1) (8) (211)

Potosi
Average value of crop production 2788 14947 1435 49907 2016 3119
per farm (328) (6) (1) (1) (7) (343)
Average value of crop sales 527 6128 0 39997 100 730
per farm ~ (328) (6) (1) (1) (7) (343)

Source: Table T23, stubs 1, 2, 4, standard Table 4.
Note: Numbers in parentheses indicate number of observations used in average.
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The ratio of these two last figures equals 6.4. One, therefore, may con-
clude tentatively that the proportionate increase in production possible
through technical training/assistance does not by itself discriminate
against naturally disadvantaged areas. Secondly, that perhaps in several
instances, the absolute increases in production possible through technical
training/assistance programs may well be the same in naturally productive
and unproductive areas.

Table 56 shows that farms receiving credit have higher average values
of crop production per farm. The average value of crop production per farm
for 650 farms not receiving credit equals 4163 pesos. The corresponding
figure for 47 farms receiving credit equals 16,064 pesos. The average
value of creon sales per farm for 650 farms not receilving credit equals
1699 pesos, or 41 percent of average value of crop production. The average
value of crop sales per farm for 47 farms receiving credit equals 6455
pesos, or 40 percent of average value of crop production. Credit avail-
ability apparently does not increase the proportion of crop production
sold, although it increases the value of production sold.

There are substantial departmental variations in the above figures.
In the Potosi and Tarija areas, credit use has no cpparent effect on the
average value of crop production per farm. It is only in the Chuquisaca
area that this effect is apparent, and particularly so for the 12 sampled
farms in that area receiving "high credit." These 12 farms, or 1.7 per-
cent of the total number of farms, account for 17 percent of the marketed
surplus in the southern valleys area.

Table 57 shows that farm-households with definitive title to their
land have a substantially higher average value of crop production per farm

and a substantially higher average value of crop sales per farm than farm



Table 56. Average value of crop production and average value of crop sales per farm by regions accord-
ing to credit levels

No Low High Non- Total
credit credit credit response
Region
Average value of crop production 4163 5160 41767 - 4966
per farm (650) (33) (14) 0 (697)
Average value of crop sales 1699 1803 17419 - 2019
per farm (650) (33) &) (0) (697)
Chuquisaca
Average value of crop production 7932 9778 47624 - 11340
per farm (125) 6) (12) 0) (143)
Average value of crop sales 4512 5345 19657 - 5818
per farm (125) (6) (12) (0) (143)
Tarija -
Average value of crop production 3534 4787 3756 - 3648
per farm (191) (19) (1) o) (211)
Average value of crop sales 1564 1291 1780 - 1540
per farm (191) (19) (1) (0) (211)
Potosi
Average value of crop production 3112 2582 9495 - 3119
per farm (334) (8) (1) (0) (343)
Average value of crop sales 723 363 6199 - 730
r.er farm (334) (8) () (0) (343)

Source: Table T23, stubs 1, 2, 4, standard Table 5.

Note: Numbers in parentheses indicate number of observations used in average.
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Table 57. Average value of crop production and average value of crop sales per farm by region accord-
ing to tenancy

Definitive Non- Other forms
title definitive of tenancy Nonresponse Total
ownership
Region
Average value of crop production 6244 3497 2497 1267 4966
per farnm (386) (277) (32) (2) (697)
Average value of crop sales 2737 1235 259 325 2019
per farm (386) (277) (32) (2) (697)
Chuquisaca
Average value of crop production 16299 6874 2611 - 11340
per farm (75) (52) (1l6) (0) (143)
Average value of crop sales 8860 3197 72 - 5818
per farm (75) (52) (16) (0) (143)
Tarija
Average value of crop production 4411 3069 2134 1267 3648
per farm (100) (100) (9) (2) (211)
Average value of crop sales 1909 1184 784 325 1540
per farm (100) (100) 9) (2) (211)
Potosi
Average value of crop production 3538 2433 2704 - 3119
per farm (211) (125) 7) (0) (343)
Average value of crop sales 915 459 11 - 730
per farm (211) (125) (7) 0) (343)

Source: Table T23, stubs 1, 2, 4, standard Table 6.

Note: Numbers in parentheses indicate number of observations used in average.
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households with no definitive title. The average value of crop production
per farm for the 386 farms with definitive title equals 6244 pesos, of
which 44 percent is sold. The average value of crop production per farm
for the 309 farms with nondefinitive ownership or other forms of tenancy
equals 3416 pesos of which 33 percent is sold. This implies that farm
households with definitive title (55 percent of the total) account for

75 percent of the marketed surplus.

In all three departmental areas, farms with definitiva title produce
more and sell more than farms with nondefinitive ownership or other forms
of tenancy. The difference is particularly pronounced for the Chuquisaca
area, where crop production per farm for the 75 farms with definitive
title is more than triple the corresponding figure for the 68 farms with
nondefinitive ownership or other forms of tenancy. The difference in
crop production per farm of farms with definitive title and no definitive

ownership is much less in the Potosi and Tarija areas.

Variables that affect the composition of crops

In this section, we examine the composition of crops as related to
farm size, to the type of seed used, to the type of fertilizer used and
irrigation, to source of power, to the use of fungicides, pesticides and
herbicides, and to time to market. We make a distinction between princi-
pal crops and minor crops on the basis of the area produced of each of
these two classes of crops.

Table 58 features the hectareage for farms reporting production of
19 crops according to size of farm. The 697 farms included in the sur-
vey produced 1427 hectares or 2.04 hectares per farm of the 19 crops

ligsted in Table 58. The 350 farms smaller than 2 hectares produced 229



Table 58. Hectareage for farms reporting production of 19 crops according to size of farm

Size of farm

<1 1-1.99 2-4.99 5-5.99 >9.99 Total
ha. has. has. has. has.

Corn (grain) 40.1 69.8 180.6 220.0 138.9 649.5
(141) (90) (123) (84) (42) (480)

Potatoes 17.6 31.9 64.2 43.3 53.3 210.2
(119) (98) (134) (62) (41) (454)

Wheat 1.7 7.9 38.0 78.2 117.2 242.9
(16) (29) (65) (51) (40) (201)

Barley (grain) 5.8 15.3 36.1 20.3 23.9 101.4
(35) (40) (59) (19) (18) (171)

Beans (green) 1.6 2.8 7.2 3.7 12.2 27.6
(16) (17) (27) (12) (14) (86)

Corn (on the cob) 7.7 5.6 9.5 6.2 10.3 39.2
(34) ) (14) (8) (13) (76)

Peas (green) .4 1.8 7.6 13.9 15.8 39.5
(4) (5) (20) (19) (18) (66)

Peanuts (2) 2.0 9.4 7.8 2.8 22.0
(1) (11) (29) (16) (6) (63)

Oca 4 1.8 4.7 1.9 2.3 10.9
(5) (12) (23) (6) (4) (50)

Peppers - 1.5 10.2 4.0 1.4 17.1
(0) (6) (29) (8) (3) (46)

Papaliza .2 2.2 4.4 .6 .3 7.7
(2) (16) (23) (4) (1) (46)

Beans (dry) - .3 .8 .3 1.3 2.6
(1) (2) (1) (3) (7

(0
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Table 58. Continued

Size of farm

<1 1-1.99 2-4.99 5-5.99 >9.99 Total
ha. has. has. has. has.
Barley (green) A 2.4 3.6 1.0 3.5 10.9
(5) (8) (8) (1) (2) (24)
Quinua .5 - .3 .5 4.3 5.5
(1) 0) (1) (1 3 (6)
Carrots (2) .3 1.2 1.8 2.5 5.8
(D (L) (3) (3) (2) (10)
Grapes 1.4 4.4 5.7 7.3 6.0 24.7
(5) (4) (3) 3) ) (16)
Peaches .3 .3 - .3 - .9
(3) (2) 0) (2) 0) (7)
Oranges - - 2.6 .6 2,0 5.2
0) 0) (6) (2) ¢)) 9
Alfalfa - .2 (2) 2.8 .8 3.7
0) (1) 1) (2) (2) (6)
Total hectareage 78.2 150.5 386.1 414.5 398.3 1427.3
(204) (146) (189) (101) (57) (697)

Source: Table T51, stubs 5, 8, standard table 10.

Note: Numbers in parentheses indicate number of farms reporting production.

(2) Less than half the unit reported.
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hectares or 16 percent of this total hectareage. The remainder was pro-
duced on the 347 farms larger than 2 hectares. The last column of Table
58 lists the hectareage of crops in approximately descending order. On
the basis of this, we may classify corn (grain), potatoes, wheat, barley
(grain), green broad beans, fresh corn, and green peas as the seven prin-
cipal crops of the southern valleys area. The remaining twelve crops

we will call minor crops.

Farms smaller than 2 hectares grow 210 hectares of principal crops
and 19 hectares of minor crops. Farms larger than 2 hectares grow 1103
hectares of principal crops and 96 hectares of minor crops. It follows
that for both size groups 92 percent of the total hectareage grown is in
principal crops. It also follows that of this level of aggregation, the
size of tlie farm does not influence the composition of crops grown.

There is, of course, substantial variation in this percentage for
individual crops. The 480 farms producing corn (grain) produced 650 hec-
tares of corn. Of this total, 110 hectares or 17 percent was grown by 231
farms smaller than 2 hectares. The 454 farms growing potatoes produced
210 hectares. Of this total, 50 hectares or 24 percent were grown by the
217 farms smaller than 2 hectares. The 201 farms growing wheat produced
243 hectares. Of this total, 10 hectares, or 4 percent, was grown by the
45 farms smaller than 2 hectares. The 171 farms growing barley (grain)
produced 101 hectares. Of this total, 21 hectares, or 21 percent, was
produced by the 75 farms smaller than 2 hectares. The 86 farms growing
green broad beans produced 28 hectares. Of this total, 4.4 hectares, or
16 percent, was produced by the 33 farms smaller than 2 hectares. The

76 farms growing fresh corn produced 39 hectares. Of this total, 13
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hectares, or 34 percent, was grown by the 34 farms smaller than 2 hec-
tares. The 66 farms growing green peas produced 39.5 hectares. Of this
total, 2.2 hectares, or 6 percent, was grown by the 9 farms smaller than
2 hectares.

1/

Table 59 features the hectareage for farms reporting hectareage—' of
19 crops according to type of seed used. The total reported hectareage
equals 1437 hectares. Of this total, only 24 hectares, or 1.7 percent,
was planted with improved seed. From Table 14, we see that improved seed
does not seem to improve average production per hectare. Given these two
findings, one would conclude that, in general, the public sector has not
been able to provide farmers iii the southern valleys area with required
locally adopted improved seed. Even potatoes do not escape this general
statement. Of the reported hectareage equal to 197 hectares, only 10 hec-
tares, or 5 percent, was planted with improved seed.

Table 60 features the hectareage for farms reporting hectareage of
19 crops according to type of fertilizer and irrigation. The total re-
ported hectareage equals 1381 hectares. Of this total, 330 hectares, or
24 percent, was grown without the use of organic or chemical fertilizer
or irrigation. The use of organic or chemical fertilizers is quite common
in the southern valleys area. Of the total reported hectareage equal to
1381 hectares, 1006 hectares, or 73 percent, was grown using organic fer-

tilizer, chemical fertilizer, or both. Exclusive reliance on chemical

fertilizer is rare. Of the total reported hectareage equal to 1381

l/Reported hectareage exceeds produced hectareage by hectareage with
total loss of production. Total hectareage lost was quite small even
though 1977 crop year was a year with below normal rainfall. The impact
of the drought, therefore, may have been restricted to below normal yields.
Supplemental irrigation may also have mitigated the impact of the drought.
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Table 59. Hectareage for farms reporting hectareage of crops according
to type of seed used

——————— Type of seed used
Native Hybrid or Seed of

seed improved unknown
seed source
Corn (grain) 646.3 1.3 4.7
(474) (4) (9)
Potatoes 197.1 10.2 3.8
(424) (21) (14)
Wheat 232.6 9.0 2.0
(196) 3) (2)
Barley (grain) 100.2 .3 2.0
(170) (1) (2)
Beans (green) 26.8 .3 1.2
(79) (1) (10)
Corn (on the cob) 37.6 .5 1.6
(70) (1) (6)
Peas (green) 37.5 .5 1.7
(59) (2) (6)
Peanuts 23.2 .8 -
(63) (L (0)
Oca 10.9 - -
(50) (0) (0)
Peppers 16.8 .3 -
(45) (1) (0)
Papaliza 7.6 - .1
(45) (0) (1)
Beans (dry) 2.6 - -
() (0) (0)
Barley (green) 10.9 - -
(24) (0) (0)
Quinua 5.5 - -
(6) (0) (0)
Carrots 5.6 - o2
(9) (0) (1)
Grapes 19.5 1.1 4.5
(10) (2) (5)
Peaches .3 - ]
(4) (0) (5)
Oranges 2.0 - 3.8
(1) (0) 9)
Alfalfa 3.7 - (2)
(6) 0) (1)
Total hectareage 1386.7 24.3 26.1

Source: Table T51, stubs 1, 2, standard Table 10.

Note: Numbers in parentheses indicate number of farms reporting in-
dicated cropping practice for crop 1 = 1...19.

(2) Less than half the unit reported.



Table 60. Hectareage for farms reporting hectareage of 19 crops according to type of fertilizer and

irrigation

Organic fertilizer Yes Yes No No Yes Yes No No

Chem. fertilizer No No Yes Yes Yes Yes No No

Irrigation Yes No Yes No Yes No Yes No

Corn (grain) 636.0 136.8 273.3 2.8 3.0 9.5 6.9 14.7 189.0
(167) (163) (1) 5) (7) (5) (14)  (107)

Potatoes 204.9 46.1 93.8 2.0 5.3 30.3 16.8 2.6 8.0
(116) (232) (4) (4) (31) (26) 6) (24)

Wheat 230.2 8.6 156.3 - 8.8 - 1.8 5.8 48.9
(15) (103) (0) (2) (0) (2) (6) (64)

Barley (grain) 97.7 10.2 39.3 - - - - 3.5 44,7
(20) (70) (0) (0) (0) (0) (4) (73)

Beans (green) 27.6 8.6 8.3 - - 2.3 .5 3.8 4.1
(36) (21) (0) (0) (3) (1) (6) (21)

Corn (on the cob) 35.7 19.7 12.1 - - (2) .5 .6 2.8
(50) (14) © (0 (1) (1) (2) (4)

Peas (green) 38.0 6.1 14.6 4.3 - 9.0 .3 1.6 2.1
(9) (30) (4) {0) (7) (1) (5) (8)

Peanuts 23.8 5.6 3.2 (2) 2.3 - 1.7 11.0
(9) (11) (0) (1) (2) (0) (6) (34)

Oca 10.1 1.5 4.7 - - - (2) .7 3.2
(6) (25) 0 (0) (0) (1) (2) (14)

Peppers 15,2 .5 2.8 - - - - 1.5 10.4
(2) (6) (0) 0 () (0) (4) (29)

Papaliza 7.5 - 5.3 - - - - .2 2.0
(0) (36) (0) (0) (0) (0) (1) (8)

Beans (dry) 2.7 .3 1.3 .5 - .3 - - .3
(1) (3) 1) (0) 1) (0) (0) (1)

Barley (green) 10.9 2.0 4.9 - - - - 1.0 3.0
(2) (15) (0) (0) (0) (0) (1) (6)

Quinua 5.3 3.0 2.0 - - - - .3

(1) 3) (0) (0) (0) (0) (1) (0)

081



Table 60. Continued
Organic fertilizer Yes Yes No No Yes Yes No No
Chem. fertilizer No No Yes Yes Yes Yes No No
Irrigation Yes No Yes No Yes No Yes No
Carrots 5.3 1.0 .2 - - 1.3 - 2.8 -
3) (D 0) (0) (2) (0) (3) (0)
Grapes 23.1 10.4 .5 - - 9.0 1.0 2.2 -
¢h) (1) (0) (0) (3) (1) (3) (0)
Peaches .2 (2) - - - - - .2 -
{2) (0) 0) (0) (0) (0) (2) (0)
Oranges 3.1 2.0 - - - - - 1.0 .1
(1) (0) (0) (0) (0) 0) (3) (1)
Alfalfa 3.7 2.0 - - - - - 1.7 -
3) (0) (0) 0 0) 0 (4) (0
Total hectareage 1381.1 264.4 622.6 9.6 17.1 64.0 27.9 45.9 329.6
Source: Table T51, stubs 5, 8, standard Table 11.
Note: Number in parentheses indicates number of farms reporting indicated cropping practice for

crop i=1...19.

(2) Less than half the unit reported.
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hectares, only 27 hectares, or 2 percent, was grown relying exclusively on
chemical fertilizer. The most common practice is to rely exclusively on
organic fertilizer (manure). Of the total reported hectar-.age equal to
1381 hectares, 887 hectares or 64 percent was grown relying exclusively

on organic fertilizer.

Irrigation is a common practice in the southern -~lleys area. Of the
total reported hectareage equal to 1381 hectares, 384 hectares, or 28 per-
cent, was grown with irrigation water. On the other hand, the simultaneous
use of both types of fertilizer and irrigation was restricted to only 64
hectares, or 5 percent of the total reported hectareage.

The reported hectareage in the seven principal crops (coran (grain),
potatoes, wheat, barley (grain), green broad beans, fresh, corn, green
peas) equals 1270 hectares. Of this total, 300 hectares, or 24 percent,
was grown without the use of organic fertilizer, chemical fertilizer or
irrigation. Minor crops are no different in this respect from principal
crops. Of che total reported hectareage for principal crops equal to
1270 hectares, 938 hectares, or 74 percent was grown using organic fertili-
zer, chemical fertilizer, or both. Again, minor crops are no different
in this respect from principal crops. Of the total reported hectareage
for principal crops equal to 1270 hectares, 834 hectares, or 66 percent,
were grown relying exclusively on organic fertilizer (manure). Again,
minor crops are no different from principal crops in this respect. Of the
total of 1270 hectares in principal crops, 327 hectares, or 26 percent,
was grown using irrigation. The corresponding percentage is much higher
for minor crops, i.e., 67 percent.

From the foregoing follows that fertilization practices do not dif-

fer between principal and minor crops, but that this does not hold for
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irrigation practices. There are, of course, substantial variations in
cropping practices between single crops, potatoes and wheat being an ex-
ample. Such variation is dictated by the economics of crop production.
The 1978 sector survey contains the additional information required to
analyze this variation.

Table 61 features the hectareage for farms reporting hectareage of 19
crops according to source of power. A striking result of Table 61 is that
only 2 hectares are grown relying exclusively on mechanical power and that
only 4 hectares are grown relying on a combination of mechanical and ani-
mal power. Of the total reported hectareage equal to 1375 hectares, 1238
hectares, or 90 percent, was grown relyirg exrlusively on animal) power.

Of the total of 1375 hectares, 131 hectares, or 9.5 percent was grown us—
ing exclusively human energy. One would expect that human energy should
be proportionately larger for minor crops than for principal crops. Of
the 121 hectares in minor crops, 52 hectares, or 43 percent, are grown
relying exclusively on human energy. This implies that of the 1254 hec-
tares in principal crops, only 78 hectares, or 6 percent, was grown rely-
ing exclusively on human energy.

There are variations in the source of power used between individual
crops. Not unexpectedly, the production of fruits, for example, relies
almost exclusively on human energy.

Table 62 features the hectareage for farms reporting hectareage of
19 crops according to the use of herbicides, fungicides, or pesticides.

Of the total reported hectareage equal to 1417 hectares, 139 hectares, or
10 percent, are grown using these chemical products. Of the total of
1300 hectares in principal crops, 101 hectares, or 8 percent, are grown

using these chemicals. The corresponding percentage for minor crops equals
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Table 61. Hectareage for farms reporting hectareage of 19 crops according
to source of ovouwer

Source of power

Mechanicel Only Only Nc mechanical,
and animal meckanical animal no animal
Corn (grain) 1.0 .5 588.1 34.3
(N 1 (393) (69)
Potatoes 3.0 - 182.5 16.3
(1) (0) (363) (71)
Wheat - - 228.8 3.1
0) 0) (183) )
Barley (zrain) - - 90.8 6.6
(0) (0) (147) (18)
Beans /{green) - S 23.1 4.0
(0) (1) (72) (15)
Corn (on the cob) - - 24.1 11.3
(0) (0) (36) (34)
reas (green) - - 32.8 1.1
(0) ©) (58) (3)
Peanuts - - 20.7 1.6
(0) (0) (53) (5)
Oca - - 9.0 1.6
(0) (0) (39) (9)
Peppers - - 11.2 2.6
(0) (0) (28, (9)
Papaliza - - 6.5 1.2
(0) (0) (39) (¢)
Beans (dry) - - 2.6 17.9
(0) (0) (7) (24)
Barley (green) - - 10.4 .5
(0) (0) (22) (2)
Quinua - - 1.8 3.5
(0) (0) (3) (2)
Carrots - - 5.5 .3
(0) (0) (8) (2)
Grapes - 1.0 - 23.5
0) (1) (0) (14)
Peaches - - - .3
0) (0) (0) (4)
Oranges - - - 2.8
(0) (0) o (3)
Alfalfa - - - 3.7
(0) (0) (0) (5)
Total hectareage 4.0 2.0 1237.9 131.2

Source: Table T51, stubs S, 8, standard Table 12.

Note: Numbers in parentheses indicate number of farms reporting in-
dicated cropping practice for crop 1 = 1...19,
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Table 62. Hectareage for farms reporting hectareage of 19 crops accord-
ing to use of other chemical productsa

—Other chemical products—

Used Not used
Corn (grain) 19.7 620.6
(13) (466)
Potatoes 53.0 157.6
(49) (406)
Wheat 13.9 227.8
(5) (195)
Barley (grain) .6 99.6
(2) (169)
Beans (green) 2.5 25.3
(3) (86)
Corn (on the cob) 5.5 34.1
3) (74)
Peas (green) 5.9 33.4
9) (56)
Peanuts 2.3 21.7
(3) (61)
Oca - 10.9
(0) (50)
Peppers 1.5 15.6
(3) (43)
Papaliza - 7.7
(0) (46)
Beans (dry) 1.0 1.6
(1) (6)
Barley (green) - 10.9
(0) (24)
Quinua 4.0 1.5
(2) (4)
Carrots 7.5 1.3
(5) (5)
Grapes ; 22.8 .3
(13) (2)
Peaches .2 .6
(1) (8)
Oranges 2.0 3.4
(1) (9)
Alfalfa - 3.7
0) (6)
Total hectareage 139.4 1277.6

Source: Table T51, stubs 1, 2, standard Table 13.

Note: Numbers in parentheses indicate number of farms reporting
indicated crcpping practice for crop { = 1...19.

a!ierbicides, fungicides, pesticides, etc.
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49 percent. Ir this r1espect, there 18 a significant difference between
principal and minor crops. Much of the diiference. however, is explainred
by the almost universal use of fungicides in growing one minor crop, i.e.,

grapes,

Perceived needs as indicated by farm-households

The survey questionnaire tried to ascertain respondentsa' opinions as
to what :actors .ould be needed to increase production. The specific

1/
questic - was-

“1n general, what do you need to produce more?"
The question, therefore does not directly refer to all cf the factors
that may affect net household income. Each farm household was permitted
to list up to three responses to the above question. The responses are
listed in Table 63. The very low frequencies of better or more secure
prices, more accessible markets and diversification can be understood with
reference tc the question asked. 1t probably ls not representative of
the extent to which these variables limit farm-household income. Logical-
ly, enough irrigation, more land, availability of inputs at reasonable
prices are mentioned more often than other factors. The most striking
result is that the need for credit is mentioned by two out of three hcuse-
holds.

Riordan (Table 75, p. 128; Table 76, p. 129) showed tha” the relative
frequency with which the need for credit is cited decreases somewhat with
increases in the level of net houehold income and that this relative ire-
quency increases with time to market. The frequency with which the need

for credit is cited is paradoxical in the sense that one usually thinks of

1/

—'Encuesta Socio-Economica, Proyecto Sectorial II, p. 38.



Table 63. Percentages of farm households expressing different needs concerning future increases in
production by region and department

Need Region Chuquisaca Tarija Potosli
No need or desire to producze more 3.0 2.8 2.4 3.5
Credit 66.1 65.3 42.5 81.0
Land improvements (irrigation, etc.) 49,9 28.5 58.0 53.9
More land 47.2 45.8 44.3 49.6
Information or technical assistance 45.5 49.3 28.8 54.2
Availability of inputs at reasonable prices 20.7 18.1 32.5 14.6
Better or more secursz prices 11.3 6.9 17.5 9.3
More accetsible markets 7.6 9.7 5.7 7.9
Labor 6.6 13.2 5.2 4.7
Diversification of production 0.4 - 0.5 0.6
Other needs 6.6 2.1 11.8 5.2

{81

Source: Calculated from data in Table 47, stubs 1-11, standard table 1.

8Numbers sum to more than 100 percent because up to three valid responses are permitted per ques-
tionnaire.
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a subsistence economy as having no need for external capital assistance,

Table 64 presents a list of production related cash outlays per farm
according to levels of net household income. The total of production r=-
lated cash outlayvs for the 699 farms covered in the survey equalled 2.0
million pesos or 2834 pesos per farm. A striking result cf Table 6/ is
that farms less than one hectare in size have the hiyhest per farm ca+®
cutlay on production expenditures for each item except hired labor.

For farm-households with more than 800 pesos net household income,
average total production related cash outlays per farm equal 2456 pesos
or 123 U.S. dollars. Expenditures on hired labor equal 724 pesos and
form the sizgle largest cash outlay. Variable plus miscellaneous cash
outlays equal 587 pesos and constitute the second largest cash outlay.
Livestock pur.tiuses plus livestock inputs equal 412 pesos and constitute
the third largest cash outlay. Gross investment in machinery, tools, im-
provements and maintenance equals 272 pesos and couacitutes the fourth
largest cash outlay. Processed products cash inputs equal 261 pesos and
constitute the fifth largest cash outlay. Cash rents equal to 15 pesos
constitute the smallest cash outlay.

Table 65 relates the total of production-related cash outlays to
each of the 4 standard income measures used throughout this report. For
farm households with more than 800 pesos net hovsehold income, a one per-
cent increase in one of these four income measures is associated with more
than a one percent increase in production related cash outlays, i.e., cash
outlays increase as a proportion of gross incone.

Table 65 also 1llustrates why many of the farm-households in the south-
ern valleys area may have a liquidity problem, and, therefore, rate the

availability of credit as the primary constraint for increased production.



Table 64, Production related cash outlays per farm according to levels of net household income

Net household income 3$b.

Total
Total <801 80i- 2101- 4701- >10,000 last 4
2100 4700 10,000 colunne
Cash rents
Average value 58.8 226.0 20.4 9.3 9.5 19.2 14.5
Number of farms 699 146 139 154 122 127 542
Farms with cash rents 31 2 7 5 10 6 28
Variable crop input cash costs
Average value 574.9 674.6 159.4 313.8 292.2 1489.8 545.0
Number of farms 694 146 137 153 122 126 538
Farms with variable cash costs 444 93 74 92 79 99 344
Miscellaneous crop cash costs
Average value 73.7 131.4 4.8 39.6 21.2 178.5 41.9
Number of farms 698 146 139 153 122 127 541
Farms with mie:. crop cash costs 200 36 28 46 45 44 163
Livestock purchases
Average value 448.8 958.8 284.5 210.1 155.1 610.8 310.8
Number of farms 698 146 138 154 122 127 541
Farms with purchases 131 41 17 23 21 23 84
Livestock cash inputs
Average value 111.0 150.1 51.1 101.9 99.7 155.9 101.0
Number of farms 698 146 139 153 122 127 541
Farms with cash inputs 468 99 95 98 73 73 369
Processed products cash inputs
Average value 541.7 1619.4 32.4 25.7 420.4 645.7 261.3
Number of farms 697 146 139 153 122 126 540
Farms with cash inputs 353 70 82 74 73 73 282

681



Table 64. Continued

-— Net household income S$h., — = ——~--

o - e - -

Tota..
Total <801 801- 2101- 4701- >10,050 laal 4
2100 4700 10,000 columns
Machinery, implement and tool pu-chases
Average value 141.7 136.2 51.4 94.2 995.1 343.0 14,6
Number of farms 699 146 139 154 122 27 542
Farms with purchases 225 51 37 48 38 47 170
Construction, improvement,
maintenance and repair costs
Average value 134.7 164.2 3.6 26.8 138.4 383.4 12* .5
Humber of farms 697 145 139 154 121 127 34
Farms with costs 59 15 1 8 12 23 NS
Miscellaneous farm level costs
Average value 317.8 827.2 49.4 65.2 308.8 363.1 185.8
Number of farms 699 146 139 154 122 127 542
Farms with cash costs 668 140 136 145 117 129 517
Hired labor
Average expenditures 431.3 309.7 94.0 127.5 271.9 1587.4 293.5
Number of farms 699 146 139 174 122 127 542
Farms with hired labor 188 38 27 33 33 53 146
Total of preoduction related 2820.0 5196.7 746.7 1011.0 1815.2 5760.0 2237.0

cash outlavys

Sourze: Table T4J, stubs 1-27, standard Table 7; Table T31, stubs 1, 2, 3, 9, 10, standard Table 7.
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Tahle 65. Total of production related cash outlays per farm, mean net farm cash income per farwm, meen
net houschold cash income per farm, mean net farm income per farm, mean net household income
pev frrm by levels of r=t household income

Net household income $b.

Total
<801 801-2100 2101-4700 4701-10,000 >10,000
Total of production related 2820.0 5196.5 746.7 1cl1.0 1815.2 5,760.0
cash outlays per farm
Mean income per farm
M:an nec farm cash income 1358.6 ~2290.9 -26.2 553.4 1289.8 7,791.7
Mi:an net 1ouschold cash 4977.2 -2020.5 297.5 1638.8 4631.8 22,00/.4
income
Mean net farm income 25681.3 -1482.4 1056.4 2187.4 3493.2 10,193.1
Mean net household income 6547.2 -1231.4 1386.0 3250.7 6798.9 24,710.2

Source: Table T26, Stubs 1, 5, standard Table 7; Table T28, Stubs 1, 5, standard Table 7.

161



192

The 350 farm-households with no off-farm income must finance the pur-
chase of producticn-related inputs out of the previous year's cash income.
A comparison of the first and second lines in Tible 65 illustrates the vir-
tual impossibility of this. If we consider, furthermore, that farmn-house-
holds will inevitably spend a substantial proportion cf cash income on non-
production related items or consumer goods then the liquidity gap is even
more evident. Even farmhouseholds with off-farm income, which results in
a dollar for dollar Increase in net household cash incume, are not exempt
from a cash flow deficiency. Ccnsequently, the pattern of needs expressed
by farm-households with different levels of net household income tend to
be quite similar (cee Table 66).

We previously ccmmented that off-farm job opportunities were the single
most important variable that determines increased levels of nei household
income. The above analysis suggests that it {8 also the most important
variable in increasing production by giving farm-households sufficient
funds to purchase the nonfarm-prcduced physical inputs required for in-
creased production.

Far.~households almost universally indicate the need for increased
technical assistance/training and credit. The actual situation in this
respect for the 699 households included in the survey is summarized in
Table 37,

Table 67 indicates the hectareage in annual crnps by training/assis-
tance, credit source, tenancy and time to market. Of the 1330 hectares in
annual crops, 1122 hectares were grown by farm-households who received
neither training/assistance or bank credit. Consequently, 15 percent of
the hectareage in annual crops grown by 699 faru-households received either

training/assistance or credit. Only 19 hectares, or 1.4 percent of the



Tabla 66. Percentages of farm households expressingadifferent needs concerning future increases in
y-oduction by net household inceme groups

~ Net Household Income Groups S$b. —

All Group 1 Group 11 Group 111 Group 1V Group V
farm <802 801~ 2101~ 4701~ >10,000
households 2100 4700 10,000
No need or desire to 3.0 4.1 2.9 3.2 1.6 3.1
produce more
Credit 66.1 72.6 76.3 61.7 55.7 63.0
Land improvements 49.9 52.1 44,6 50.0 53.3 48.8
(irrigation, etc)
More land 47.2 49.3 48.9 56.5 39.3 37.8
Information or technical 45.5 43.2 54.7 53.5 47.5 40.9
assistance
Availability of inputs 20.7 13.7 17.3 20.8 27.9 26.0
at reasonable prices
Better or more secure prices 11.3 6.8 7.2 7.8 18.9 17.3
More accessible markets 7.6 6.8 7.2 5.8 11.5 6.3
Labor 6.6 4.1 5.8 7.1 9.0 7.9
Diversification of production 0.4 - 0.7 - - 1.6

Other: needs 6.6 5.5 5.8 6.5 8.2 7.1

£61

®Numbers sum to mcre than 100 percent because up to three valid responses are permitted per
questionnaire.



Tatle 67. Hectareage in annual crops by training/assistance, credit source, tenancy and time to market

No training/ Training/ No training/ Training/
assistance assistance assistance assistance Non- Total
No bank No bank Bank Bank responsive
credit credit credit credit
Definitive title 317 40 17 9 10 394
<3 hours to market (121) (13) 7) (3) (3) (147)
No definitive title 246 7 25 2 3 285
<3 hours to market (135) (6) (8) (1) (4) (152)
Definicive title 366 40 2 8 14 430
>3 hours to market (217) (7) (2) (1) (5) (232)
No definitive title 176 12 6 - 6 201
>3 hours to market (138) (8) (1) (0 (5) (152)
Invalid responses 15 1 - - 3 19
(13) (2) (0) (0) (1) (16)
Total - 1122 102 50 19 36 1330
(622) (36) (18) (5) (18) (699)

Source: Table Z15, stubs 3, 4, standard Table 8.

Note: Numbers in parentheses indicate number of farms having

attribute

(13).

%61
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hectareage in annual crops received both training/assistance and bank cre-
dit. Farmhouseholds with definitive title accounted for 824 hectares or
62 percent of hectares in annual crops, the remainder grown by farm-house-
holds with no definitive title to their land. Of the 1330 hectares in an-
nual crops, 679 hectares, or 5] percent, were grown within 3 hours to mar-
ket, the remainder being grown by farm households w.h more chan 3 hours
to market.

Farm-households do not perceive higher prices received as a primary
need for increased production. The southern valleys area collected data
on prices received, but these were not perceived as variables of interest
or as "explanatory" variables to be included in standard tables. However,
the prices of six major crops can be calculated using a combination of
available tabulations.

One would expect that the prices received by farmers should decrease
with time to market. Table 68 does not confirm this hypothesis unambig-
uouslyl/ for any of the six major crops grown in the southern valleys
area. For example, the price received for potatoes increases with time to
market. A second interesting feature is that the relative price ratios
fluctuate in the narrow range of 1.00 tc 1.50. For example, the price of
barley (grain) and corn (grain) both equal two pesos, which is also equal
to the average price of potatoes. On the uther hand, the average price
received for wheat equals 3.2 pesos or 1.5 times the price of barley

(grain) and corn (grai-j. Available tabulations do not permit the

1/ A partial explanation ot this may be that the product prices are

determined in the market place (or set by government); farmers often sell
to intermediaries (truckers) at the farm who discount transport costs and
profit margins from the "market" price uvhen determining the price paid

to the farmer.



Table 68. Prices received® by farmers for barley, corn, potatoes and wheat nccording to time to market

Time to market

<l 1-3 3-6 >6 Total

hr. hrs. hrs. hrs.
Barley (grain) 2.6 1.9 2.1 1.6 2.0
Barley (green) 2.5 2.1 2.2 2.3 2.2
Corn (grain) 2.4 1.8 1.9 1.7 2.0
Corn (on the cob) 2.6 3.4 3.5 1.9 2.9
Pctatoes 2.0 2.0 2.4 2.4 2.1
Wheat 3.2 3.3 3.1 1.2 3.2

Source: Table T21, stubs 1, 2, standard Table 3; Table T24, stubs 1, 10, standard Table 3.

aPeaoa per kilo.

961
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calculation of the prices received for other crops. Future tabulations
might take such prices as variables of interest to be analyzed by standard
cross tabulations. It would also be desirable to construct an index of
prices received for each farm, and cross tabulate intervals of this index
for a large number u{ variables of interest.

Table 69 reports the hectareage in crops and average value of crop
production per hectare for 19 crops according to time to market. The
first premise is that an increase in the time to market will be associated
with a decrease in the average value of crop production. The second prem-
ise is that an increase in the time to market affects the composition of
crops between principal crops and minor crops. The data in Table 69 dc
not confirm the first hypothesis. The bottom zow in Table 69 shows that
the weighted average value of crop production initially decreases with in-
creasing time to market, but that this tendency is reversed for farms with
more than six hours to market. The average value of crop production for
farms with less than 3 hours to market equals 2395 pesos. The correspond-
ing figurcs ‘or farms with more than three hours to masie* equals 2195
pesos, i.e., a decline of 8 percent as compared to farm> ~ith less than
three hours to market. individual crops such as corn (grain), potatoes,
barley (grain), fresh corn, and fruits show exceptions to this pattern.

The total hectareage produced of the 19 crops listed in Table 69
equals 1467 hectares. Of this total, 782 hectares, or 53 percent, are pro-
duced by farms with less than three hours to market. The total hectareage
of the seven basic crops (corn (grain), potatoes, wheat, barley (grain),
green broad beans, fresh corn, green peas) equals 1326 hectares. Of this
total, 711 hectares, or 54 percent, are produced by farms with less than
three hours to market. It follows that time to market does not influence

the composition of hectareage between principul crops and minor crops.



Table 69. Hectareage in crops and average value of crop production per hectar
to time to market

e for 19 crops according

_._+heur ~ 1-3 hours 3-6 hours ___ 6 hours 1ogg}j
has. 100 Sb/ has. 100 $b/ has. 100 Sb/ has. 100 $L/ has. 100 $b/
ha. ha. ha. ha ha.
Corn (grain) 120.0 10.0 2G1.6 9.5 162.0 9.7 175.2 18.8 637.0 12.9
Pctatoes 46.2 35.6 75.0 27.8 48.8 23,4 319.6 30.2 232.0 2u.9
Wheat 49.4 7.8 92.4 7.1 17.0 6.3 21.6 5.8 242.4 7.8
Barley (grain) 19.8 15.1 29.4 13.4 42.6 14.0 11.1 15.2 103.8 14,1
Beans (green) 9.6 16.7 7.5 13.8 4.2 15.6 5.2 18.4 27.9 24.6
Corn (on the cob) 16.2 16.7 9.0 i8.1 12.0 35.6 3.5 28.3 40.5 24.0
Paas (green) 20.3 8.6 1.0 4.4 3.9 4.6 2.1 1.3 42.0 6.2
Peanuts 6.3 28.6 7.5 42.7 2.3 19.6 6.6 18.7 25.6 26.6
Oca 1.0 42.2 3.3 17.3 5.2 I1.4 1.1 10.8 10.6 16.1
Peppers .6 62.0 5.2 69.3 6.5 50.3 4.5 48.4 18.8 52.0
Papaliza 0 0 1.2 13.0 7.0 19.5 .6 12.0 9.4 17.3
Beans (dry) .6 6.5 1.2 9.1 .7 .7 1.6 3.6 3.6 5.9
Barley (green) 2.4 40.9 2.4 12.9 1.2 20.2 5.5 20.8 12.0 22.3
GQuinue e5 9.6 .8 42.3 3.9 25.1 1.C 60.0 6.3 26.4
Carrots 4.8 €0.7 .8 6.5 2 66.0 .1 20.0 6.0 51.9
Grapes 19.6 312.4 1.6 877.5 6 1€0.8 9.6 314.0 29.9 155.8
Fzaches 2.1 21,4 .6 37.5 0 1.2 127.7 5.2 43.4
Oranges 0 0 A 187.5 1.5 13.3 4.0 170.0 6.5 87.1
Alfalfa 6.6 7.5 .8 7.5 .3 2. 0 0 7.7 8.1
Total 326.0 33.8  455.7 16.9 380.4 14.8 2041 31.2 1467.2 23.5
Total excluding grapec,
peaches and oranges 304.3 15.9 453.1 13.7 378.3 14.6 279.3 19.8 1425.6 16.1

Source: Table T19, stubs 1, 2, standard Table 3; Table T2), stubs 1, 2,
stubs 1, 2, standard Table 3; Table T22, stubs 1, 2, standard Table 3.

%Includes hectareage of invalid responses.

stdandard Table 3; Table T21,

86.
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Table 70 featuvres the distance from the farm to closest road and dis-
tance from farm to market according to size of farm. Of 699 farms, 257
farms or 37 percent are situated less than .5 km from the closest road. On
the othe: hand, 300 farms, or 43 percent, are located at more than 3 km
from the closes: road. Accessibility to commercial transportation, there-
fore, is a problem to a majority of farms.

The marketed surplus cannot be disposed of locally. Of 699 farms,
only 29 farms, or 4 percent, indicate a distance of | km or less to market.
Of 699 farms, 610 farms, or 87 percent, indicate z distance of more than
5 kilometers to market. It would have been interesting to cross tabulate
distance from road and distance from market with time to market. It was
previously shown that time to market is a major determinant of net house-
hold income and net farm income. It is, therefore, a matter of Interest
how time to market is influenced respectively by distance from road and
distance from market. If the former is the predominant elementz, then im-
proved access to roads should increase ret household income. If distance
from market influences net household income, then the creation of local
marketing cooperatives might reduce transportation costs and monopsonistic
buying practices.

The data in Table 70 show no systematic relation between the size of
farm and distance from road or distance from market. This would indicate
that the size distribution of landed prope:ty is independen: of distance

to road and distance to market.



Table 70. Distance from farm to closest road and from farm to warket according to size of farm

Size of famm

<i 1-1.99 2-4.99 5-5.99 >8.99 Total
ha. has. has. has. hasg.
Frequency according to
distance from road 204 146 190 102 57 699
Less than .5 km 95 45 60 35 22 257
.5 to less than 1 kn. 15 23 11 62
1 to )=ss than 3 km. 9 20 28 15 80
3 to less than 5 km. 14 13 23 18 71
5 1o less than 10 km. 33 28 39 12 8 120
10 k. or more 46 25 17 11 10 109
Frequency according to
distance from market 199 144 186 101 57 687
Less than .5 km 10 6 6 0 25
.5 to less than 1 km, 4
1 to less than 3 lm. 4 19
3 to less than 5 km. 10 29
5 ro less than 10 kn. 19 24 31 15 12 101
10 km. or more 161 101 134 75 38 509

Source: Table 110, stubs 1 through 10, standard Table 7.

00z
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RECOMMENDATIONS FOR FUTURE ANALYSIES

The causal analysis of the southern valleys survey presupposes the ex-
istence of two groups of variables: dependent variables and independent
variables. These two proups of variables enter i{nto a number of interde-
nendent relationships which represent the analyst’s view cs to how the farm
household behaves. 0Often, as in this report, it is possible to obtain a
reduced form such that each dependent variable is cxpressed exclusively in
terms of independent variables which causes changes in the dependent vari-
ables. The crucial variables amonp the dependent variables are the four net
income measures and the employment variablies, bccause they direccly reflect
the material welfare of the household or are important components of fit.

In this report, we identifiad the following nine independent variables:

1) the size of the household;

2) the size of the farm (zrea operated);

3) prices received by farmers;

4) the agricultural wage rare;

5) off-farm employment in nonagricultural activities;

6) the implicit daily wage of nonagricualtural work;

7) the cash outlay of off-farm produced inputs;

8) the relative efficiency of land;

9) the relative efficiency of labor.
In principle, each of the 422 variahles of incerest should have been cross
tabulated against each {or combinatious thereof) of the above independent
"explanatory'" variables. Before such a cross tabulation can take place,
the relevant independent variable must be calculated for each farm. Given

this, farms can be divided into appropriate groups. For the size of
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the household, the size of the farm (area operated), the agricultural wage
rate and the cash outlay on off-farm produced inputs, this poses no prob-
lem, since they are already aggregated and/or expressed in natural units.
Special prosrams would have to be written to calculate the index of prices
received by each farm, and the indices of reiative efficiency with which
land and labor are used. The questionnaire does not contain information
about the amount and unit renumeration of nonagricultural work.l/ The
foregcing suggests that the southern valleys survey data or the 1978 sec-
tor survey data be cross tabulated not only with respect to farm size, but
also with respect to the other identified explanatery variables.

The data processing documentation of the 1977 survey provides for the
calculation of the variances and the coefficients of variation for selected
variables of interest. It is important to have this information for each
coefficient or intersection in the standard tables produced by the Bureau
of Census tabulation system. Without this information, no rigorous sta-
tistical inference is possible.

Throughout this report, we have stressed the usefulness of the produc-
tion function as a standard tool of analysis when analyzing the farm as a
whole or when analyzing individual crops. The 1978 survey questiounaire
shares that view and will make it possible to estimate crop production
functions for all major crops. A crop production function is not only an
economical way of describing a mass of data, its primary usefulness is for
prediction, i.e., for causal analysis. The 1977 survey data are not ade-

quate to derive crop production functions. They can be used to derive

l/This can be easily remedied in future surveys by including the spe-

cific questions. It would also be useful to ascertain the minimum wage

rate w* at which a person currently employed full time by the farm house-
hold wuuld be willing to accept off-farm agricultural work. For farm house-
holds with no off-farm agricultural work, w* presumably exceeds the going
agricultural wage rate of 32 pesos.
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farm productinn functions. It is suggested that the latter type of produc-
tion functions be constructed for both the 1977 and 1978 surveys. Tney
are possibly a preferable alternative to the current system of cross tabu-
lations, whose primary purpose is descriptive and not causal.

The model of the farm househoid which underlies this report does not
distinguish between crops and livestock. A majority of the farm house-
holds in the 1977 survav produce both crops and livestock. Differences
in the man-land ratic among farms reflect themselves primarily in the pro-
portion of the total area operated dedicated to crop laad, the remainder
being in natural pastures. But it is the latter that provide the feed for
livestock production. It is recommended, therefore, that the livestock
sector be analyzed separately or jointly with the crop secior of the farm

household.



204

REFERENCES CITED

Berry, R. A. and R. Soligo, "Rural-urban migration, agricultural output and
the supply price of labour in a labour surplus ecoromy," Oxford Economic
Papers, Vol. 20, 1968, pages 230-269.

Brown, Loyd, '"Depreciation versus fixed effect acquisition cost in aet in-
come calculation of the aggregate level,” Ministry of Agriculture aad
Campesine Affairs, La Paz, 1979.

Meier, Carlos Ibanez, "An agricultural model for the Central and Sacaba
valleys in Cuchabamba, Bolivia," Unpubl.shed M. Cr. thesis, Utah State
University, Logan, Utah, 1980.

Malkovsky, David, "Datz Processing Sys.em Documentation, Bolivia Agricul-
tural Sector Loan II Survey,' USAID/Bolivia, 1977,

Nakajima, Chihira, “'Subsistence and commercial farms: Some theoretical
models of subjective equilibrium,” Chapter 6, in C!ifton Wharton ed.,
Subsistence Agr.culture and Economic Development, Aldine, Chicago, 1971.

Owens, William, '"Sample design for the socio-econozic study of the south
of Bolivia,'" Bureau of the Census, Washington, 1977,

Riordan, James, An Assessment of the Southern Valleyc Region of Bclivia,
Analytical Document - 1A, Ministry of Rural Affairs and Agriculture
of Lolivia, La Paz, July, 1977.

Rybczynski, T. M., "Factor endowments and relative commodity prices,"
Economica N.S., Vol. 22, 1955, pages 336-341.

Schultz, Theodore W., Transforming Traditional Agriculture, Yale University
Press, New Haven, 1964&.

Sen, A. K., '"Peasants and dualism witk »nd without surplus labor," Journal
of Political Ezonomy, Volume 74, 1966, pages 425-449.

Silberberg, Eugene, The Structure of Economics: A Mathematical Analycis,
cGraw-Hill, 1978,

Stiglitz, Joseph E. '"Rural-urban migration, surplus labour and the rela-
tionship between urban and rural wages," Eastern African Econo.ic Re-
view, Vol. 1, 1965, pages 1-35.

Van de Wetering, H., "A class of policy models based on the two product-
two factor general equilibrium model of the competitive industry,”
lowa State University, 1979.

Van de Wetering, H., "Lecture notes in capital and growth theory," Iowa
State University, 1980.


http:Econo.ic

205

LIST OF FIGURES

Figure 1. A classification of (arm households in the 1977 southern val-
leys survey

Figure 2. The farm-household labor supply curve

Figure 3. The determination of net household income when the labor used
by the farm X, also equils the family supply of labor Xq

Figure 4. The determination of net houtehold income when the labor used
- ®
by the farm x} equals the family supply of labor Xl plus a cer-

tain amount of hired labor Xl,

Figure 5. The net household income opportunity curve when members of the
household work off-farm in nonagricultural activities

¥igure 6. The labor productivity function

Figure 7. Crop technology when land is not of uniform quality



200

LIST OF TABLES

Table 1. Project document numbering system

Table 2. Producticn and disposition of production for farms reporting
production of 19 crops for th: southern valleys region, 1977

Table 3. Frequency of off-farm employment for the region and depart-
mental areas

Table 4. Farm size and utilization of farm land by region and depart-
ments

Table 5. Farm size and utilization of farm land by size of farm

Table 6. Frequency of males and females 13-60 engaged principally in
agriculture, average number of household members emigrating
for temporary or permanent work and mean family 4ize by region
and departments

Table 7. Frequency of males and females 13-60 engaged principally in
agriculture, average number of household mempers emigrating
for temporary or permarent work and mean family size by levels
of net household income

Table 8. Frequency of males and females 13-60 engaged principally in
agriculture, average number of household mewmbers emigrating
for temporary or permanent work and mean family size by size
of farm

Table 9. Literacy and formal education according to levels of net house-
hold income

Table 10. Frequzncy of heads of households, spouses or eldest sons having
formal agricultural educatrion, acquaintance with agricultural
assistance activities and desiring assistance

Table 11. Average net househnld {ncome according to size of farm and type
of farm as determined by off-farm income

Table 12. Composition of net household income according to source of
income by type of farm

Table 13. Average production per hectare for farms reporting production
ol 19 crops according to size of farm

Table 14. Average production per hec:are for farms reporting production
of 19 crops according to the type of seed used

Table 15. Average production per hectare for farms reporting production
of 19 crops by type of fertilizer arnd irrigation



Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

16.

17.

16.

19.

20.

21.

27.

28.

29.

30.

31.

207

Average production per hectare trr farms reporting production
of 19 crops by source of power

Average production per hectare for farms reporting production
of 19 crops by use of other chemical products

Average farm size, average hectareage in annual crops, average
value of crop production, average value of vaviable crop in-
put cash costs, average value of miscellaneous crop cash costs
by size of farm

Average farm size, average hectareage in annual crops and
average irrigated hectareage in annual crops by size of farm

Fallow land, multiple cropping by type of terrain by size of
farm

Factor demand equations and the cost function in efficiency
inputs and prices

Frequency of cash rental and share cropping by size of farm

Three key vzriables that determine the demand for labor and
the optimal level of production of the farm houschcld

A comprehensive characterization nf the farm household as a
production unit

Alternative configurations of the sources and uses of farm
household labor

The amount and renumeration of off-farm agricultural employment
by region and departments

The amount and renumeration of ofi-farm agricultural employment
by size of farm

Average number of man-days worked off-farm in agriculture in
Bolivia and outside Bolivia by households with members employed
off-farm according to technical training/assistance, credit
source, tenancy and time to market

Frequency and average earnings of off-farm employment in non-
agricultural activicties by region and departments

Frequency and average earnings of off-farm employment in non-
agricultural activities by time to market

Average number of man-days of hired labor employed by farms
employing hired labor and the average value of a man-day of
hired labor by region and departments



Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

32.

33.

34.

35.

36.

37.

38.

39.

40.

41,

42,

43.

44,

45.

208

Average number of man-days of hired labor employed by farms em-
ploying hired labor and the average value of a man-day of hired
labor by size of farm

Average number of man-days ot hired labor employed by farms
employing hired iabor and the avirags value of a man-day of
hired labor by time to market

Average number of man-days of hired labor employed by farms
employing hired labor according to technical training/assis-
tance, credit source, tenancy and time to market

Average number of man-days of Ayni (Minka) labor and communal
work by farm households by region and departments

Average of man-~days of Ayni (Minka) labor and communal work
by farm households according to time to market

Revenue items that enter into alternative income definitions
Expenditure items used in alternative net 1incowe definitions

Average net household income per farm and per capita, average
off-farm agricultural income per farm and per capita, average
nonagricultural income per farm and per capita, average net

farm income per farm and per capita by region and departments

Average net household income per farm and per capita, average
off-farm agricultural income per farm and per capita, average
nonagricultural income per farm and per capita, average net
farm income per farm and per capita by size of farm

Average net household income per farm and per capita, average
off-farm agricultural income per farm and per capita, average
nonagricultural income per farm and per capita, average net
farm income per farm and per capita by time to market

Average net farm income and average net farm cash income per
farm, per capita, per hectare and per cultiveted hectare by
region and departments

Average net farm income and average net farm cash income per
farm, per capita, per hectare, and per cultivated hectare by
size of famm

Average net farm income and average net farm cash income per
farm, per capita, per hecta-e, and per cultivated hectare ac-
cording to time to market

Average net farm income per cultivated hectare according to
training/assistance, credit source, tenancy and time to market



Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

ible

Table

Table

Table

Table

Table

Table

66.

47.

48.

49,

56.

57.

58.

59.

60.

61.

62.

209

Average value per hectare for farms reporting production of
19 crops by size of farm

Average value per hectare for farms reporting production of
19 crops by type of seed used

Average value of production per hectare for farms reporting
production of 19 crops according to type of fertilizer and
irrigacion

Average value of production per hectare of farms reporting
production of 19 crops according to source of power

Average value of production per hectare for farms reporting pro-
duction of 19 crops according to use of other chemical products

Average value of crops consumed by farm-households by regions
and level of net household income per farm-household

Average value of crop production and crop sales per farm by
reglons by size of farm

Average value of crop production and crop sales per farm by
regions and by irrigation use

Average value of crop production and crop sales per farm by
regions and by time to market

Average value of crop production and average value of crop
sales per farm by region and technical training and/or assis-
tance

Average value of crop production and average value of crop
saies per farm by regions according to credit levels

Average value of crop production and average value of crop
sales per farm by region according to tenancy

Hectareage for farms reporting production of 19 crops accord-
ing to size of farm

Hectareage for farms reporting hectareage of 19 crops accord-
ing to type of seed used

Hectareage for farms reporting hectareage of 19 crops accord-
ing to type of fertilizer and irrigation

Hectareage for farms reporting hectareage of 19 crops accord-
ing to source of power

Hectareage for farms reporting hectareage of 19 crops accord-
ing to use of other chemical products



Table

Table

Table

Table

Table

Table

Table

Table

63.

64.

65.

6€.

67.

68.

69.

0.

210

Percentages of farm households expressing different reeds con-
cerning future increases in production by region and department

Production related cash outlays per farm according to levels
of net household income

Total of production related cash outlays per farm. mean net
farm cash income per farm, mean net household cash income per
farm, mean net farm income per farm, mcan net household income
per farm by leveis of net household income

Percentages of farm households expressing different needs con-
cerning future increases in production by net household income
groups

Hectureage in annual crops by training/assistance, credit
source, tenancy and time to market

Prices received by farmers for barley, corn, potatoes and
wheat according to time to market

Hectareage in crops and average value of crop productfon per
hectare for 19 crops according to time to market

Distance from farm to closest road and from farm to market
according to size of farm



