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CHAPTER I
INTRODUCTION

Increasingly, the need to improve and expand food production in
developing countries is recognized to be of highest priority. The
population in most of the developing countries continues to grow faster
than food production. The Food and Agriculture Organization (FAO) of
the United Nations (UN) has projected that three quarters of the world's
population will be in developing countries in the year 2000 and develop-
ing countries will continue to produce less than 30 percent of the
world food (28). If the projections hold, then there will be a severe
food imbalance in developing countries. This means that developed
countries must transport more food to developing countries, probably on
concgssionary terms as in the past, because these countries do not have
the foreign exchange to pay, or increase food production in developing
countries,

The inadequate food production in developing countries has been
accompanied by a growing dependence on food imports, mainly from
developed countries. In the 1960's the rate of growth of the value of
food imports (excluding fish) both in terms of current and constant
prices of developiné countries was slightly lower than that of developed
countries, but in the 1970's the situation was completely reversed
(see Table I). The value (at constant prices) of food imports of

developing countries increased at an average annual rate which nearly



*HG-T *dd “g/6T €suorieN peiTun oYl Jo uoriezTuedig Tean3inoTady pue pooJ :991N0S
*98®q T/-696T YITM sonyea 3Tun 3iodwr Jo xopur Jur
~puodsesiios 9yl £q 9S8O YOS UT SONTEA JUSIAND 3yl Surierep £q POUTEB31qO 3I9M SONTBA JUBISUOD YLy

1°9 0°¢ %818 L6ES 8LEY Juelsuo)
6°LT (AN 960.LT L6€S (A0} Ten3dy :s9TI3uno) padoTansq 103 TeIOL
G'9 L°T %89¢ £69¢ 6€0¢ juelsuo)
€61 (AN 966¢I €69t he6¢ . Ten30y :sairjuno) 3urdoysasq 103 TBIOL
STVAYED
8°¢ - €y 0€qge Y1eLe 08¢0¢ juelsuo)
%°91 %9 6616L VARYAA 6€9LT Ten31dy :sarajuno) padoTaasq 103 TBIOL
8°9 9°¢ L9YCT LL8L 6719 juelsuo)
0702 7Y L9%8TC LLBL £98S Ten3doy :seTajuno) Jurdoysasq 103 TEIO]
qood
6°C 8°¢ GCCss VARV cTeve jue3suop
1°9T 1°s 87ESS 8WESY TESTE Ten3doy :s9Tajuno) padoraasq 103 TeIOL
¢*9 L°¢E £€8%9T T€90T T1C2¢8 Jue3lsuo)
L°6T 9°Y LTYle T€90T SYLL ¥TBNIDY :saTa3uno) Zurdolaadq 103 Te3IOL
S10Ndodd TVINLINOI¥OV TVIOL
% mm——mm—m—mm§ UOT [ TU———m——mm e walT
8/L—-3L6T TL-696T 8L=9L6T T.L—-696T S9-T96T
o3 sodrvaany

TL-696T G9-T96T
93ueyy jO °3®Y
Tenuuy

STVAYED ANV SIONA0dd (ADOLSIAIT ANV SJ0O¥D)
004 ANV TVEALTADINOV 'IVIOL 40 SI¥OdWI 40 dANTIVA

I JT9dVL



doubled from 3.6 pereent between 1961-65 and 1969-71 to 6.8 percent
between 1969-~71 and 1976-78. However, comparable rates for developed
countries fell from 4.3 to 3.8 between the two periods. The imports
of cereals and other food crops continue to érow rapidly, thus further
increasing dependence on external food suppliesl

Most of the work force in developing countries is in agriculture.
Some studies have shown that 60 to 90 percent of the population in
developing countries depend on some form of farming (i.e., subsistence
to commercial farming) (32), The work force in agriculture is mainly
made up of small farmers with a low resource base, mostly in the form
of land and family labor. The illiteracy rate among small farmers in
developing countries is very high (i.e., about 61 percent of the adult
population) (33). The dominant objective for managers of small farms
is to insure an adequate food supply for their families throughoﬁt the
year. The concern for family food production was expressed by small
farmers in Nigeria where researchers at Ahmadu Bello University
developed an improved cotton technology with emphasis on higher yields.
However, small farmers in Nigeria rejected this technology on the
grounds that a labor conflict emerged between weeding food crops and
planting the improved cotton (4).

The desire to insure adequate food supply for their families is
enhanced by restricted access to urban markets due to inadequate trans-
port and a poorly developed distribution system. Thus, even if small
farmers have money kcash), they cani.ot easily buy essential commodities.
To avoid going without essential commodities, small farmers have tended
to give priority to growing crops which provide staple food even if it

may not be economically wise. Traditionally, production has been



directeditowards crops which are a source of staple food or can be used
as a substitute in case of staple crop failure. The provision of food
for the family is now being complemented by desire to have some extra
cash to meet farm credit, school fees, medic;l fees and other expenses.

While there have been attempts in many developing countries to
increase farm output through use of improved seeds and other forms of
modern technology, little effort has been devoted to teaching farmers
planning techniques which would help them allocate their limited
resources efficiently. The development of planning techniques which
concentrate on small farmers, since they form a big proportion of the
farming community, and seek agricultural.modernization would lead to
increased farm output,

Poor farm management has resulted in low per unit output thus mak-
ing it difficult for small farmers to obtain credit as lending institu-
tions fear that farmers cannot repay their loans. If small farmers
cannot obtain credit then it will be difficult for them to increase
resource ‘level on their farms.

Changes are needed in the administration and organization of agri-
cultural support services to assure that information is disseminated
broadly and quickly. It is important that the agricultural services be
rgsponsive to the special needs of small farmers. If the government
and lending institutions want to raise production per unit of input,
they need to expiore ways of improving resource allocation, production
efficiency and/or increasing the level of employment of resources of
small farmers without incurring considerable debt. This is important
because farmers rely on improvements channeled to them through the

extension service. An enterprise combination consistent with the



farmer's”objectives and resource restrictions will lead to increased
production of enterprises by focuéing talent, time and money on produc-
tive projects which maximize the farmer's objectives. Restraints facing
the small farmer in developing countries are poor management, dependence
on family labor and lack of capital, formal education and land. Where
land is scarce, the farmer may rent land from land owners. The small
farmer is not able to solve most of these restraints without assistance

from the government or lending institutions.
Objectives

This study was undertaken using Honduras, Central America data to
develop a linear programming method for analyzing small farms. The
specific objectives were:

1, To develop a linear programming model to be used in
obtaining an optimum enterprise combination for a
small typical farm.

2. To evaluate stability of the optimum plan.

- 3. To identify the most limiting resources and to
suggest possible means of increasing the level of
their employment.

4, To measure cash flow of the optimum plan for use
in obtaining loans.

5. To determine minimum land needed for small farmers
to meet their family food requirements per year,
earn a specified family income and meet farm

" credit obligations.

6. To explore how the results from a small farm linear
programming model would be communicated to farmers.



Planning Enterprise Combinations

The need for planning arises from three basic factors:

1. 1Individuals have various wants which they seek to satisfy.
The wants are expressed as objectives. The objectives
may be financial and non-financial. Some of the non-
financial objectives involve preferences for certain
enterprises.

2. The means available to satisfy wants or objectives are

scarce. This implies that the available resources or
means should be employed in their best use to meet
requirements of the farmer.

- 3. The available resources can be put to alternative uses.,

Some resources are so scarce that the use of abundant ones is
limited. Where such imbalance occurs, the major concern is with those
resources that arethe most limiting. The most scarce resources limit
the extent to which objectives can be attained. This is true in
countries where land is scarce. In this case, it is difficult to buy
or rent land. Then it is important that land be put to the best use
under the prevailing conditions. Determining the best use for resources
requires planning. Planning for an optimum enterprise combination is
essential if there are alternative ways of using resources. If there
were no alternative uses of resources, then there would be no need for
planning, e.g. labor can be used to produce corn, rice and sugar cane.
However, if labor could only be used in producing corn there would be
no need to plan its allocation.

Ideally in farm planning, records provide data for use in the farm
plan. The information provided by records comes from past perfcormance
but gives a good idea as to what the farmer may reasonably expect to

accomplish in the future. Besides records, planning needs te consider

new technology and changes in price levels. Planning is a forward



looking process, therefore records must be interpreted as possible
future occurrences, Steps needed to carryout planning are to:
1. Determine objective(s) of the farmer.
2, Take inventory of available resources. The inventory
must include detailed characteristics of resources
such as quality, grade, etc.

3. Forecast prices and yields. The price forecast can

" be obtained through price guarantees where such agree-

ments exist, trends of production and consumption,
government publications and agricultural literature.
The yield estimates can be obtained from records,
experience on the farm, neighbors with similar condi-
tions and research stations (14).

4, Analyze the farm problem and interpret the plan.

All planning techniques need the above information. The usefulness
of any optimum plan will depend on how reliable the above information
is.

Under some farming systems, like those of developing nations
where staple food is a must, the preferred farm organization does not
change much with variations in prices. This is also true if there are
no alternatives to which resources can be put or if one enterprise has
a very big advantage over others or it is a staple food. In such cases,
prices of commodities might drop considerably without changing the plan.

Once the farmer has derived and adopted the optimum enterprise combina-

tion, he may retain it year after year.
Farming System Approach

Productivity can be improved through development of relevant tech-
nology and complimentary policies which increase the welfare of farming
families in a way that 1is useful and acceptable to them and society as

a whole. Researchers are increasingly recognizing that the best approacl



to solviﬁg farm problems is throﬁgh a systems approach. A system can

be defined as any set of elements or components that are interrelated
and interact among themselves to achieve certain goals or objectives
(11). The concepts of the systems approach ;re developed from answers

to some basic questions: why, where, with what, who, how and when

(16). At the center of the interaction are the farmers and their
families. In order to help small farmers effectively, their full parti-
cipation is important. The investigation should begin by answering the
basic questions with the help of the farmer. Then the investigation
should be followed by designing programs intended to consider all con-
cerns and to raise the welfare of farmerg and their families. Ignoring
concerns of the farmer reduces acceptability of the new programs. The
farming systems approach generates plans which consider social structure,
norms, political setup and beliefs as important determinants of the
economic activity of a society. A plan derived through a farming systems
approach focuses on adaptive agricultural experimentation by identifying
areas of management where the farmer is flexible and where improved

farm management will contribute to higher productivity in the system as
a whole (7).

The information used in this study was collected through interviews
conducted by Oklahoma State University (OSU) on small farms and from
research data in Honduras. The information obtained from the interviews
and research dat; was analyzed and formulated into enterprise budgets by
0SU. This study begins by making use of these budgets and concerns of
the farmer to derive an acceptable optimum plan. Linear programming
provides the means of incorporating preferences of the farmer and techno-

logy to derive an acceptable plan, The planning process cannot be



completéd unless the derived plans are delivered to the intended receip-
ients (i.e., the small farmer). Thus, after deriving the optimum plan,
methods of making the plans reach the small farmers are examined. This
study will deal with the allocation of inputé to crop and livestock

production while considering preferences and concerns of the farmer.
Assumptions

Most developing countries depend on agricultural exports for their
much needed foreign exchange. Lending institutions would like to see
a high repayment rate. Then it is assumed that these institutions waﬁt
to see increased productivity among small farmers so that their aspira-
tions can be fulfilled.

Small farmers in developing countries would like to lead a better
life than they currently do. However, small farmers are not willing to
accept better life at the expense of food security. It is assumed that
small farmers in developing countries will accept change which does not
threaten food security.

Developing countries have large numbers of small farmers and an
inadequate transportation system. It is assumed that the area can be
divided into regions with similar conditions and then programs can be
designed based on a representative farm. A representative farm is here
defined as a farm which approximates farm situations in the region.

Most developing countries do not have enough skilled manpower.
However, this study assumes that the government and lending institutions
are able to hire people who can prepare small computer programs and
interpret simplified computer outputs, e.g., the optimum enterprise

combination for small farmers.
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In most developing countries adequate enterprise budgets are not
available. It is assumed in this  study that budgets have been developed
for the region in which the representative farm is situated, i.e.,
Choluteca - Nacaome.

The preferences and concerns of small farmers are important in
determination of the optimum and acceptable. plan. In deriving the opti-~
mum plan for the representative farm, it is assumed that the field
interviews conducted by OSU personnel were able to establish preferences
and concerns of a small representative farmer.

There are cultural, beliefs, norms, social, weather and soil
differences from country to country and region to region. However, this
study assumes that all these factors are homogenous within one region.
It means plans made for certain resource situations, preferences and
concerns will hold or only be modified slightly to suit most farmers in
the region.

The poor farm management among small farmers in developing countries
has led to low yields. However the increasing extension services have
given a new hope of raising production among small farmers to medium
yield. Excellent yields are possible with good management. This study
will assume medium level management because most small farmers in
developing countries lack the knowledge needed to obtain high yields.
Tﬁe classification of farm management used in the 0OSU - Honduras project
is based on the field levels attained, e.g. for corn yields per manzana
(i.e., one manzana = 0.7 hactares = 1.73 acres):

below 30 quintals----low level management,
between 30 and 60 quintals--—medium level management,

over 60 quintals—----high level management (21).
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Area of Study

The population of Honduras is about 3,820,000. About 61 percent of
the population live in rural areas. As for the specific area éflstudy
Choluteca, the population is 300,000 with about-60,000 people livung in
the city.

The area for which the soil, yield data and other information has
been developed in the study is Choluteca - Nacaome in Honduras (Figure 1)
The land resource is predominantly used for crops (especially staple
food crops) with some livestock.

The climate consists of a dry period from January to May and the
humid period from June to December. The mean temperatures of Honduras
are between 15°C (59°F) and 24°C (74.4°F) to 30°C (86°F) on the coastal
areas. The principal crops in Choluteca are sugar cane, watermelon,
rice, sesame, cantaloupe and corn. Some western areas of Choluteca

grow cotton,
Literature Review

Traditionally, economics is defined as the science of allocating
scarce resources among competing ends to satisfy these ends as fully as
possible. Two useful techniques employed in allocation of scarce
resources are budgeting and linear programming. These planning techni-
ques and-their modifications are very important in farm management.

Banard and Nix, (1) defined budgeting as a detailed quantitative
statement of a farm plan and the forecast of its financial results.
Budgeting consists of comparing expected net returns from alternative
plans. Net returns in this study are defined as return to labor and

land resources owned by the small farmer. Budgeting is needed when
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qonsidering overall planning for the farm, when conditions have changed
sufficiently to alter relative profitability of various alternative
enterprises and also for short run adjustments.

Budgeting has been accepted in many devéloping countries as an
appropriate way of performing farm planning. It does not require access
to computers and it is thought that budgeting can be easily handled by
low level manpower. McArthur (18) reported that Kenya extended the
comparative approach (i.e., budgeting) to its small farmers in 1962 and
still has district guidelines in the form of enterprise standards against
which individual farm performance can be compared and from which farm
plans can be designed. Kahlon (15) reported that India recognized farm
planning as a tool for improved productivity and launched a farm planning
program in several districts in 1960. Because of the large number of
small farmers and the limited number of extension staff, Kahlon drew
attention to the representative farm as a way of getting around individ-
ual planning.

Beneke and Winterboer (5) suggested that although bﬁdgeting is a
trial and error procedure, often it is accepted more readily because it
more nearly approximates the operator's approach to decision making.

Budgeting requires a lot of time to approximate the optimum plan.
The arithmetic involved in budgeting is tedious and there is no guarantee
that the optimum plan will be determined. The time required, insuffi-
cient skilled maﬁpower to plan for the large number of small farmers and
the inadequate transportation makes budgeting inefficient even though it
has been used on a low scale in many developing nations.

Banard and Nix (1) described linear programming as a technique

which, given suitably formulated data, is capable of producing optimal
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mathemafical solutions in terms of either maximizing or minimizing some
stated objective, subject to linear constraints. Linear programming
leads to plans that will give maximum levels of stated objectives,

given prices and production data. Linear programming may be designed

to take preferences of the farmer into account: The advantages of linea:
programming are:

1. It specifies the best plan.

2. It handles complicated arithmetic in a short time.

3. It is easy to change certain coefficients in the

matrix to show the effect on the optimal organiza-
tion (i.e., perform sensitivity analysis).

4, It saves time and avoids making right decisions at

wrong times. This is important where solutions
are required at specific times.

Linear programming requires technical expertise and access to com-
puters. The costs of computers have been declining since they first cam
on the market, thus cost is no longer a disadvantage. Computer services
can be made cheaper by using representative farm planning, even though
this is not superior to individual planning. Stanton (27) reported that
use of average production performance data does not provide acceptable
farm organizations. However, Collinson (7) reported that coverage of
the small holder in developing countries is negligible and education
costs per farm unit are very high because of large numbers of farms
involved. Collinson concluded that research and education in less
developed countries must deal with types of farms rather than the indivi
ual. That is, farﬁ plans need to tc¢ generated for a representative farm
and conveyed for general adoption by farms with objectives and condition
similar to the representative farm. In developing nations, small farmer

in a given region will tend to have about the same staple food, norms

and land area they can farm with their limited resources (i.e., they hav
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more or less the same objectives and concerns). Thus a representative
farm plan is a useful and cheap way of getting optimum plans for the
region's farms. This is because planning costs will be spread over a
good number of farmers with similar conditions.l

Connor and Vincent (8) argued that the primary objective for
study of linear programming is not use of computers but help for the
manager in getting information he needs in performing his functions.
Connor and Vincent also pointed out that computer systems will have
limited application unless they are able to indicate problem areas,
suggest dimensions of the problems and point to prescriptive action.

Kline and Huddleston (17) suggested that it is possible to use
lineaf programming to estimate minimum resource requirements to attain
specified incomes from farming. Many linear programs have been developed
(both large and small) to handle different problems and provide different
information in their outputs. Marceau (19) reported that cost of com-
puter service is high and direct costs are reduced by design of an
efficient general model and development of matrix preparafion and report
writing procedures which reduce cost. Marceau found that the demand for
computer services increased for the United States farmers earning more
than $20,000 per year and that it would be difficult to persuade the
least efficient farms affected to pay the necessary fee. This is impor-
tént for developing countries where small farmers form the majority of
the farming populétion.

The interpretation of computer output from linear programming is
important. Grawoig (12) noted that no additional benefits are derived
from linear programming outputs unless they are interpreted properly.

The interpretation must be in terms of both the broad environment in
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which the decision must operate and the special assumptions and simpli-
fications in the construction of specific model. It is impoftant to
remember that mathematical techniques (models) must always be used as
an aid to solving problems. The linear programming technique provides
an efficient mathematical model for determining‘an optimal strategy
where there are numerous alternative strategies which might be followed
in seeking certain objectives and the picture is clouded by the fact
that the various courses of action are interrelated by numerous
restrictions and constraints (12).

Sherbiny and Zaki (25) reported that decisions to develop the
agricultural sector in less developed countries should focus on.the
increase of resources and/or introduction of new technology rather than
the allocation of existing resources, given production techniques. They
suggested that planners can rely on the faimer's sense of optimiiation
to allocate the additional resources efficiently as they have done with
existing resources. There is no other efficient way of determining
limiting resources, allocating resources and determining appropriate
technology apart from planning. Optimum resource allocation is needed
if waste of limiting resources is to be avoided. Contrary to Sherbiny
and Zaki's report, decisions to develop the agricultural sector in
developing countries should focus on the activities which enter the
optimum plan.

Collinson (7) has stated that improvement of agriculture in many
less developed counfries remains synonymous with achieving higher yields
per unit of land and that small farmers rely on improvements provided by
the extension service. Emphasis on higher yields per unit of land is

not enough to generate the needed agricultural progress.
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‘Sméil farmers want to insure food supply for their families through-
out the year because of the poor marketing and distribution system.
There is no guarantee that farm families can buy food crops from local
shops if they do not produce them on the farm. Héyer (13) reported that
small farmers in less developed countries are very concerried with the
uncertainities which threaten food supply and that more priority was
placedAon food production in resource allocation.

The application of linear programming as a farm planning tool in
less developed countries is almost non-existent. However, linear pro-
gramming has been used on big projects (e.g., linear programming was
used to assess the economic implications of the Tanzania -~ Zambia Rail-
way Line (Tazara) on Tanzam Highway) (23). The explanations given for
the non-use of linear programming are lack of skilled manpower and
computer facilities. A few professionals at the headquarters of
institutions, such as the ministry of agriculture, can be used to derive
simple but adequate computer programs with simplified outputs.

The studies discussed above provide a basis and background for
further research. This study will expand on these studies and analyze
how linear programming can be used to arrive at an optimum enterprise
combination for a small representative farm, identify limiting resources

and answer other questions which arise.



CHAPTER II
ANALYTICAL PROCEDURES

The analysis is based on a representative farm in the Choluteca -
Nacaome area of Honduras. As mentioned earlier, developing countries
have large numbers of small farms, making it difficult to deal with
individual problems. Thus, the representative farm is a necessary

expedient in farm management research and education,
Sources of Data

The production and financial data used were obtained from the
Oklahoma State University (OSU) - Honduras project. The objective of
the project was small farm data collection and analysis to improve
credit use. The project staff made a field study of the'objectives
of small farmers, their resources, their production practices and
other farm data. The project was able to establish production possibil-
ities and environmental data (i.e., soil, climate and market) and take
stock of resources (land, labor, capital and management) of the small

representative farm.
Budgets

After collection of data through field interviews, adequate budgets
were developed by OSU which provide information needed in planning enter-

prise combinations of small farmers. The ecology in Honduras differs

18
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from region to region. In order to deal with this ecological diversity,
it was necessary to establish locational categories for crop production
budgets. Establishing one budget per region may be inadequate due to
diverse technology (ranging from subsistence‘to modern farming), soil
and rainfall. However, by assuming medium Ievel management and other
conditions for the representative farm in Choluteca -~ Nacaome, these
differences can be ignored.

An enterprise budget is a statement of the physical inputs and
costs necessary to obtain a specified quantity of production and also
includes expected revenues (21). The budgets developed for Honduras
were simplified to suit the local manpower. A format of the simplified
enterprise budgets developed for use in Honduras is prasented in Table
II. Other budgets used in the analysis appear in the Appendix. These
budgets have seven sections: labor requirements, contracted services,
materials, other costs, total costs, other detailed costs and profit-
ability analysis. The budget is identified by a five digit code. The
first two digits identify the region, the next two identify the crop
and the last identifies the yield category, i.e., low, medium and high.
For example, the corn budget (11012), the two first digits refer to
Choluteca on the list of budget locations, the next two refer to corn
production in Choluteca and the last one refers to the medium level
management (i.e., 1 = low, 2 = medium and 3 = high level management).

The labor séction shows all the labor requirements of each enter-
prise per manzana, ‘Labor is measured in man-days. A man-day in this
study is six hours a day. The farm enterprise operations are listed
according to the month in which the operation is donme. The other con-

tracted services section includes rental of any service. The contracted
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FORMAT OF THE ENTERPRISE BUDGETS DEVELOPED FOR USE IN HONDURAS
ENTERPRISE BUDGET NO. 11012
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Enterprise: corn, medium yield 33 quintals/manzana
Region: Choluteca-Nacaome

Prepared by: : Date:
Labor 3 Total Cost Per Total
(man-days) Units Unit (L) Cost (L)
May - plant 1.0 4.0 4.0
May - apply fertilizer 1.0 4.0 4.0
May - till 1.0 4.0 4,0
June - apply urea 1.0 4.0 4.0
June - weed 4.8 4.0 19.20
June - apply pesticides 1.0 4.0 4.0
July - apply pesticides 1.0 4.0 4.0
August - harvest &
transplant 9.2 4.0 36.80

September - shell 9.0 4.0 36.0
Other hired services
April - tractor plowing g 35 35.0
April - tractor harrowing b 17 17.0
May - yoke seeding b 10 10.0
June - yoke hilling 11 11.0
Materials
April - seed 32.01b 0.40 12.80
May - fertilizer 1.0 25.35 25.35
June - insecticide 1.0KL 15.00 15.00
June - urea 1.0 23.50 23.50
July - insecticide 2.71b 3.38 3.38
Subtotal 269.03
Other Costs
Interest on annual invested capital (12%) 10.65
Ownership costs: Interest (12%) 10.20

Depreciation 26.07

Maintenance 4.02
Total cost of production 319.97



TABLE II (Continued)
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Detailed ownership costs

Initial information

Man-
zanas
. No. of Initial Scrap Useful Per
Equipment Units Cost Value Life (yrs.) Year
-Back sprayer 1.0 225.00 15.00 2.00 120.0
Sacks (15) 1.0 36.00 0.00 2,00 1.0
Fence (4 man-
zanas) 1.0 480.00 48.00 15.00 4.0
Annualized costs:
Totals Per Manzana
Equipment Inter. Deprec. Maint. Inter. Deprec. Maint.
Back sprayer 14.40 105.00 3.00 0.12 0.87 0.02
Sacks (15) 2.16 18.00 0.00 2.16 18.00 0.00
Fence (4mz) 31.68 28.80 16.00 7.92 7.00 4.00
Total per manzana (mz) 10.20 26.07 4,02
Net return analysis of the crop
Expected possible price
Farmers'
Low Medium High Income
Price 11.00 13.00 15.00
Gross income 363.00 429.00 495.00
Net income%® 93.97 159.97 225.97
Net income#*#* 43.03 109.03 175.03
Necessary price to cover variable costs 8.15
Necessary price to cover total costs 9.69

aMan—day = 6 hours

Fixed cost per manzana

*Gross income minus variable costs
**Gross income minus total costs

Source: Enterprise Budgets for Grains in Honduras:

1980 by Banco Nacional

De Desarrollo Agricola Tegucigalpa, Honduras and Department of
Agricultural Economics, Oklahoma State University, Stillwater,

pp. 297-298.
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servicesuare charged by the timé, by the manzana of land or by the unit
of production depending on the service performed.

The materials section includes seed, fertilizer, chemicals and
other production inputs. The materials sectién shows how much of the
material is required by each unit of an enterprise.

Labor, other contracted services and materials comprise nearly all
the variable costs. The annual interest on operating capital, in the
other costs section, is also a variable cost. The remaining charges in
the other costs section are fixed costs.

The other cost section shows a summary of the information provided
on the second page of the budget. The costs include annual interest,
depreciation and maintenance of equipment. The interest charge on
investment is not included in the other costs section.

The detailed section, on the second page of each enterprise budget,
shows a list of equipment required to produce the crop plus caiculations
of fixed costs which are summarized in the other costs sectiom.

The - last section on the enterérise budgets is the pfofitability
analysis. It shows the net revenue pér manzana of land that would
result from selling the specified quantity of a product at each of the
three hypothetical prices. The hypothetical prices for each region

are based on historical price series (21).
‘Inventory of Objectives and Resources

It is important to assess the cbjectives of the farmer and the

resources available to use in fulfilling the objectives.
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Land

The representative farm has 14 manzanas. All of fhe land is level
and cultivable. The soil on the representative farm is assumed to be
homogenous. The farm has no irrigation fac;lities. Due to lack uf rain
during the dry season from January to May, it is not possible to double

crop the land.
Labor

Labor needed to carry out production on the representative farm is
provided by three full-time family men, i.e., the father and two sons,.
The wife's labor is reserved for housework. It is assumed that each of
the family men provides six hours of work per day for six days a week.
Extra labor can be hired at a‘wage rate of 4.2 Lempiras (one Lempira (L)
U.S. $0.50 per man-day). The wage rate for family labor is 4.0 Lempiras
per day. The difference in value of labor is due to the fact that the
farmer would like to employ all the family labor before hiring any extra

labor. All labor costs are financed through a loan.

Equipment

The representative farm has two bullocks with a yoke, cultivator
and cart. The bullocks work an average of four hours per day. The repre
sentative farm does not utilize bullock services throughout the year, thu
bullocks can be rented to other farms when they are idle. The rate for
renting bullocks without a driver is L10.00 per day. Bullocks can be
rented out 50 days per year (i.e., 200 hours per year).

Tractor services are employed in plowing and harrowing. The tractor

services can be obtained through hiring. The cost of tractor hire per
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manzana is fixed but may vary from operation to operation. The services
not provided by tractor hire are done by bullocks. The representative

farm has a back sprayer to spray insecticides.
Livestock

The representative farm has two hogs for fattening, one sow and a
boar. Each hog is fed about one pound of corn per day to supplement
table scraps and foraging. Thus, the amount of corn consumed by hogs
is four pounds per day and the annual requirements are 1,460 lbs., i.e.,
4(365).

Other animals on the representative farm are two cows, each yield-
ing four 750 cc bottles of milk per day. All the milk is consumed by
the family. The lactation period of cows is eight months per year.
Calves provide meat for the family when they are twelve to eighteen
months old. Female calves are sometimes kept to replace old cows. One
manzana of land is left in volunteer annual grass for the cows. Grass
land can be rented out for L1800 per manzana per year. The carrying capa-
city is two cows with calves from June through February. Cows eat sorghu
straw or corn stalks in remaining months. Sugar cane forage can be pur-
chased at L25.15 per ton delivered. If fully fed on sugar cane forage,

a cow consumes 36 pounds per day and a calf consumes nine pounds per day.

Capital

The farmer needs operating capital to finance production throughout
the year. It is assumed that the operator of the small farm may borrow
all the capital needed to carry out his operations at an annual interest

rate of 12 percent. The agricultural bank will lend money so long as
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the farmer shows that his planned operations will enable him to repay the
loans. The operating capital loan may include costs of famiiy and hired

labor. The operating capital loan is payable after the crop is harvested.

Family .

The small farm family consists of six children plus parents (i.e.,
eight members of the family). The family consumes 10 1lbs. of corn, 1.5
1bs. of beans and 0.5 1lbs. of rice per day. Since the assumed planning
period is one year, the family food consumption per year, based on 365
days are:

Corn = 10(365) = 3650 lbs.
Beans = 1.5(365) = 547 1bs.
Rice = 0.5(365) = 182.5 1bs.

In addition to family food requirements,.cash is needed for house-
hold expenses such as medical costs, transportation and miscellaneous
presented in Table III. The major item under miscellaneous is school
fees as shown by the amount of extra cash demand during February, the

beginning of the school year in Honduras.

Crop Enterprises for the Representative Farm

Through field interviews, discussions with farmers and information
from nearby research stations, the OSU group established that the crop
enterprises in Table IV are appropriate on the representative farm. The
table also shows thé numbers of budgets and planting and harvesting times.

Rice can be planted year after year without rotation, but a second
crop in the same year is not possible without irrigation. It is not
advisable to plant rice in May or June as it is too wet to harvest by the

time it is ready. However, rice can be planted in July.



TABLE III

ESTIMATE OF HOUSEHOLD EXPENSES
OTHER THAN FOOD
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Month Medical Transportation Other Total
(L) (L) (L) ' (L)
lJanuary , 15 15 10 40
- February 15 100 100
March 10 10 20
April 15 10 25
May 10 10
June 20 10 10 40
July 10 10
August : 15 30 45
September 10 10
October 10 10 20
November 20 lb | 30
December 15 50 _65
L 430

Source: Loren L. Parks and Daniel D, Badger, August, 1930, pp. 28.
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TABLE IV

ENTERPRISES FOR THE REPRESENTATIVE FARM

Crop Budget Number Plant Harvest

Sugar Cane (not

irrigated) 11333 May Continuous
Corn 11012 May September
Sesame 1 (not .
irrigated 11062 September November/
December

Sesame 2 (not

irrigated) 11063 November March
Rice (not

irrigated) 11043 July November
Watermelon 11018 ‘ November March
Cantaloupe 11017 November March

Sugar cane doesn't require rotation. One planting of sugar cane
lasts five years. Information obtained through contacts with bank
representatives and farmers in the area indicated that farmers prefer
to have at least 4.6 manzanas of sesame per year. Sesame can be easily

stored and has previously been a reliable cash crop in Choluteca.
General Linear Programming Model

A linear programming model was used to derive the optimum enterprise

combination for a representative farm in Choluteca, Honduras. The budget
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were used to determine input requirements and returns per unit of output
for the enterprise. The general linear programming model is as follows:
maximize the objective function

Clx1 + C2X2 + ... .+ Can

subject to

ap¥p tapXy e e A b

a21xl + a22x2 +....+a

a3lxl + 332x2 + ... .+ a3nxn i_b3

for x, >0, x, >0

1 2 —
where
Cl . e e e Cn = cost or return per unit of product or
: activity
xl e . e s xn = various activities
b1 e e e e b3 = different resource levels available
a a = different resource demands of activities

11 * * * * 3p
To the left of the inequalities are the coefficients of the under-
lying production functions represented by the budgets. The coefficients
show the minimum requirements of the various resources for a unit of
activity. The linear programming procedure contrains levels of activitie:
entering the optimum organization to be greater than or equal to zero.
Discussion of the linear programming matrix used in deriving the optimum

organization is deferred to the next chapter.



CHAPTER III

THE SMALL FARM LINEAR PROGRAMMING MODEL

The basic operational steps in this study are:
1. Delineation of activities and restrictions needed in
a comprehensive linear programming model for manager-

ial decisions on a small farm.

2. Determination of input-output coefficients applicable
for the study area.

3. Selection of the optimum plan for the small typical
farm.

4, Determining stability of the optimum plan for a
small farm.

The first two steps are covered in this chapter while steps three

and four are deferred to the next chapter.

The Small Farm Model

A linear programming model is developed as an aid to deriving the
optimum enterprise combination. Given the size (14 manzanas) of a
small representative farm, the model is designed to select input and

product combinations to be incorporated in the organization.

Delineation of Variables

Objective Function

The objective function (C), in Table V, maximizes residual return

to land and family labor. The various coefficients of the objective

29
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functiod'indicate how total value of the solution will be altered by the
addition of one unit of activity within resource restraints. The sign
of the various coefficients is positive if the activity brings. in money.,
The sign of the coefficient is negative if the activity demands money to
buy the various resources which go into production. The coefficient is
zero if the activity makes no monetary contribution to the objective

function. The objective is to maximize the net return.

Restraints and Accounting Rows

The remaining rows (ROl to R50) in the small farm linear programmin
matrix are real restrictions, transfer or accounting rows. Restraints
for the representative farm include land, labor and capital which is or
can be made available on the farm for production and other activities.
The land (ROl) restraint consists of 14 manzanas of uniform soil. The
operating capital requirements of each activity are shown in the short
term capital row (RO2). All the operating capital is borrowed. The
fixed capital needs of each activify are shown in the intermediate capi-
tal row (RO3. The extra cash requirements (L430) of the family per year
are in the extra cash row (R04). The cash row (RO5) shows the cash
inflow from the various sources, i.e., sell and borrowing activities.
The residual cash that remains after all the costs have been met is
séved and the savings transfer row (R0O7) shows the various sources of
cash to be saved; The labor requirements of the various activities are
RO8 to R19. A multiperiod concept is used to enable consideration of
labor timing requirements. The amount of family labor available is 78
man-~days per month.

Some of the restrictions reflect preferences of the farmer to have

a minimum amount of food crops produced on the farm at any cost. The
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prefereﬁées of the farmer are at least 36.5 quintals (one quintal =

100 1bs.) of corn (R45), 1.83 quintals of rice (R46), 5.47 quintals of
beans (R47), 4.6 manzanas of sesame (R34), one cow unit (two cows) to
provide milk (R43), two bullocks to perform ;ervices other than those
provided by tractor hiring (R44) and one hog unit (four hogs) to provide
meat for the family (R42). Accounting rows provide means to pass a
resource or commodity from one row or column to another. That is, using
accounting rows, corn can be transferred from the corn producing activity
to the corn selling activity, the hog feeding activity, or the family
corn needed activity.

The other Restrictions (R20 to R32) show the amount of bullock hours
available. The bullock hours can be used on the farm or rented out.
However, bullock rent out (R33) is restricted to no more than 200 hours
per year.

The coefficients in the rows (for restraints or accounting rows)
show how the restraints will be influenced by an increase of one unit of
each activity in the small farm model. In the matrix, coefficients in
various rows with a positive sign indicate the demands of a unit of each
activity on different resources. The coefficients with a negative sign
show the various activities that supply different resources. The signs
of coefficients may change if the restraints are reversed.

The restraints used in this program are less than and greater than.
For a detailed list of restraints see the key to the matrix in Table V,
The less than constraint specifies that no more than the available
resource may be used. The greater than constraint specifies that no

less than the resource level indicated should be used by the activities,
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Activitiés and Transfer Columns

Activities in the small farm linear programming matrix consist of
producing crops, feeding animals, selling crops, hiring labor,.borrowing
capital, saving extra cash, renting out bul%ocks and buying corn, rice
and beans. For a detailed list of activities in the matrix, see the
key to Table V.

Transfer columns are means of passing a resource from one row to
another. An example of a transfer column is (P25) the transfer of cash
from cash row (RO5) to the family cash needs row.

The crops considered for possible inclusion in the optimum plan are
corn (P0Ol), sesame #1 (P02), sesame #2 (P03), rice (P04), watermelon (PO5),
cantaloupe (P06) and sugar cane (P07). Livestock feeding activities
included in the plan are the Hog unit (P08), cow unit (P09) and bullock
unit (P10).

Also included are sell activities for crops and buy activities for
corn, rice and beans. Beans cannot be produced in this part of Honduras
due to uﬁfavorable conditions. Annual capital borrowing activities are
included at 12 percent per annum. Other activities are family food
requirements per year. Corn and rice requirements for the family can
come from corn and rice produced on the farm or buying.

Small farmers mostly depend on family labor but because of increased
labor requirements during peak periods of production, hired labor is
available at 4.20 Lempiras per day. Bullocks are busy on the small farm
during certain times of the year and can be rented out when their services

are not needed.
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Input and Output Coefficients in the Matrix

The information for the matrix was obtained from the budgets develop
ed for-Honduras by 0SU. The coefficients under each crop prodﬁcing
activifty are based on one manzana of land. The information for output
coefficients was obtained from farmers thought to be average with respect
to the predetermined yield categories and aésociated production practices
The input and output coefficients were the arithmetic means of the
farmers interviewed in each category (21).

All the capital coefficients which appear in the budgets are annual-
ized so that interest is paid on operating capital up to the time the
loan is repaid. That is, interest on operating capital is calculated
assuming that the farmer must have all the operating capital required for
a given month on ﬁhe first day of that month. If the loan is drawn
monthly, the farmer pays interest for the period capital is drawn and
used, i.e., from the time capital is needed to the time the loan is
repaid. |

Labor is measured in man-days. The coefficients in the labor rows
are in man-days required by each activity per month. If the man-days
provided by the family are insufficient, the hiring activity provides
the necessary amount.

The prices of products vary from month to month because of the stor-
age costs of some crops. Since information is not available on how
prices vary from month to month, prices used in this study are based on
average prices per vear.

Input prices vary from region to region due to transport costs. How-
ever, input prices are generally uniform within a region. This study

utilizes the input prices in the budgets.
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Design of Analysis

After constructing the small farm matrix and getting an optimum
solution, some of the activities and restraints were varied to determine
the effect on the optimum enterprise combination for the representative
farm as shown in Table VI. This was important in deriving an acceptable
'optimum plan and exposing the opportunity cost of upholding the prefer-
ences of the farmer.

The first run excluded R48, R49 and R50 from the linear program
matrix, Thus, the first run matrix had no restriction on levels of
activities entering the optimum plan other than those expressed in the
preferences of the farmer.

The second run excluded buying activities for corn (P20) and rice
(P21) from the first run matrix. The corn and rice buying activities
were excluded because farmers are not sure of buying food crops if
they do not raise them on their farms.

The third run restricted levels of watermelon, cantaloupe and
sugar cane, i.e., it used the matrix presented in Chapter III. These
activities were restricted to no more than one manzana. Levels of water-
melon, cantaloupe and sugar cane were restricted to no more than one
manzana because small farmers do not have good storage facilities to
keep fruits before they can be sold and also the time lag before sugar
cane caﬂ be ready may create cash flow problems. Justification for
restricting these activities to one manzana is based on lack of storage
facilities and roads connecting farms to market centers and in general,
a poor distribution system. The third run included buying activities

for corn and rice.
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TABLE VI

SUMMARY OF THE VARIOUS LINEAR PROGRAMMING
RUNS USED IN THE ANALYSIS

Design of the Linear
Run Number Program Matrix

1 No restriction on enterprise levels
to be included in the optimum plan.

2 No restriction on enterprise levels
to be included. No corn and rice
buying activities.

3 Restricted levels of watermelon,
cantaloupe and sugar cane.

4 Restricted levels of watermelon,
cantaloupe and sugar cane. No corn
and rice buying.

5 ' No restriction on enterprise levels
to be included in the optimum plan.
No labor hiring.

6 No restriction on enterprise levels
to be included in the plan. No
labor hiring. No corn and rice
buying. :

7 Restrict levels of watermelon, canta-
loupe and sugar cane. Permitted
labor hiring only in November.

8 Restricted levels of watermelon,
cantaloupe and sugar cane. Permitted
labor hiring only in November. No
corn and rice buying.

9 . No restriction on enterprise levels
and only November labor hiring.

10 ’ No restriction on enterprise levels.
No rice and corn buying. Labor hir-
ing permitted only in November.
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The fourth run was the same as the third run, except buying

activities for corn and rice were excluded.
The fifth run had no restriction on levels of enterprises entering

>

the optimum plan and included buying activities for corn and rice. How-
ever, the fifth run excluded all labor hiring éctivities. Farmers are
skeptical about the availability of hired labor. Thus a plan which
tends to lean towards hired labor may not be readily acceptable.

The sixth run included all activities of the fifth run but excluded
buying activities for corn and rice.

The seventh run restricted watermelon, cantaloupe and sugar
cane to no more than one manzana each. Labor hiring was restricted

to November (P40). Corn and rice buying activities were

included.

The eighth run consisted of all the requirements of the seventh
run apart from corn and rice buying activities which were left out.

The ninth run had no restriction on enterprise levels in the
optimum plan. Corn and rice buying activities were included and labor
hiring in this run was restricted to November (P40).

The tenth run included all activities and restraints of the ninth
run apart from the corn and rice buying activities which were excluded.

Labor hiring activities were excluded to determine importance of
hired labor to small farmers. Most small farmers depend on family
labor and labor -for hire may not be available.

The MPSX/70 pfogram was used in each of the runs. The range card

was used to give the sensitivity analysis of the optimum plans.



CHAPTER 1V

OPTIMUM ENTERPRISE COMBINATION

The MPSX/70 computer output provides a great deal of information.

The user can specify the information set desired. For this problem,

the following is important:

1.

The value of the objective function (C).

The levels of activities included in the optimum
plan. :

The amounts or quantities of available resources
that remain unused.

The amount of change needed in the prices of pro-
ducts or costs of production for excluded activities
to deserve a place in the optimum plan, assuming no
change occurs in any other coefficients used in

the matrix. :

The marginal value products (shadow prices) of the
resources or constraints which are fully used in
the solution, assuming other coefficients are not
varying.

The amounts by which costs of production or prices
of products in the solution can change before a
new optimum plan with more or less of these activ-
ities can be economically justified.

The number of units of the resources which were
fully utilized that can be added or subtracted
from the amount available in the optimum plan
before the marginal value product in five (above)
will change.

The detailed optimum plan selected for the small representative

farm is presented later in the chapter. Results from the various com-

puter runs are presented in the next section.

43
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Results from the Various Computer Runs

Summary results from the various computer runs are presented in
Table VII. The optimum plan for the first run which had no reéﬁriction
on levels of activities and included buying activities was 4.6 mauzanas
of sesame #2 and 8.4 manzanas of sugar cane. The other activities
included in the optimum plan for the first run are preferences of the
farmer, i.e., four hogs, two cows, two bullocks, 36.5 quintals of family
corn, 1.83 quintals of family rice and 5.47 quintals of family beans.
Corn, rice and beans were purchased. One manzana of land was left in
volunteer pasture for the cows. The objective function value was
L15618.94.

The second run excluded buying activities for corn and rice and had
no restriction on activity levels in the optimum plan. The enterprise
combination of the second run consisted of 1.55 manzanas of corn, 4.60
manzanas of sesame #2, 0.04 manzana of rice, 6.8l manzanas of sugar
cane and preferred livestock activities. The objective function value
for the second run was L13804.69.

The optimum plan, for the third run which had restricted levels of
watermelon, cantaloupe and sugar cane, was 4.78 manzanas of sesame #1,
5.21 manzanas of sesame #2, one manzana of watermelon, one manzana of
cantaloupe, one manzana of sugar cane, four hogs, two cows, two bullocks
and all.food crops were purchased. The objective function value was
1L9917.98.

The optimum plan for the fourth run, which had all conditions of
the third run but corn and rice buying activities, was 1.55 manzanas of
corn, 3.20 manzanas of sesame #1, 5.21 manzanas of sesame #2, 0.04

manzana of rice, one manzana of watermelon, one manzana of cantaloupe
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and one manzana of sugar cane. The plan also included four hogs, two
cows and two bullocks. The objective function value was L9505.87.

The optimum plan for the fifth run which had no restrictions on
levels of activities, had buying activitiesafor corn and rice and
excluded all labor hiring activities was infeasible.

The optimum plan for the sixth run, which had all conditions of
the fifth run but corn and rice buying activities, was infeasible.

The optimum plan for the seventh run, which allowed labor hiring
only in November, was 0.82 manzana of sesame #1, 3.78 manzanas of
sesame #2, one manzana of watermelon, one manzana of cantaloupe and
one manzana of sugar cane. The seventh run plan also included four
hogs, two cows and two bullocks. All food crops for the family were
purchased. The objective function value was L6859.11.

The optimal enterprise combination for the eighth run, which had
all activities of the seventh run except for corn and rice buying, was
1.55 manzanas of corn, 0.81 manzana of sesame #1, 3.79 manzanas of
sesame #2, 0.04 manzana of rice, 0.67 manzana of watermelon, 1.0 man-
zana of sugar cane. The plan also included the following livestock
activities; four hogs, two cows and two bullocks. The objective func-
tion value was L6070.39.

The optimum plan for the ninth run, which had no restriction on
activity levels and allowed buying corn and rice, was 0.81 manzana of
sesame #1, 3.79 manzanas of sesame #2, 5.53 manzanas of sugar cane. The
plan allowed labor hiring only in November. The other activities in fhe
optimal plan were four hogs, two cows and two bullocks. The value of

the objective function was L7346.78.
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Thé'optimum plan for the tenth run, which had all requirements of
the ninth run but corn and rice buying, was 1.55 manzanas of corn, 0.8l
manzana of sesame #1, 3.79 manzanas of sesame #2, 0.04 manzana of
rice, 2.42 manzanas of sugar cane, four hogs, two cows and two bullocks.
The value of the objective function was L7346.78.

All feasible combinations included 200 hours of bullock rentout per
year. It was important that all feasible combinations meet the farmer's

preferences.
Discussion of the Various Combinations

The livestock activities appear in all feasible combinations at a
constant level. It means the contribution of livestock activities is
the same irrespective of the optimum plan considered.

The optimum plan for the first run, which has no restriction on
enterprise levels entering the plan other than those preferred by the
farmer allows labor hire when needed and permits buying corn and rice,
gave the highest objective function value. The first run plan excludes
production of food crops on the farm. Most of the land is devoted to
sugar cane production. The first harvest of sugar cane occurs about
eleven months after planting. Since sugar cane takes about eleven
months before it can generate any cash, allocating most of the land
t§ sugar cane production may create cash flow problems. However, once
the plan is in oéeration, e.g., after one year, cash flow may not be a
problem. Even though this plan has the highest objective function
value, it may not be acceptable to small farmers. This is because small
farmers cannot be sure they will be able to buy food crops if they do

not produce them. Because a plan which is dependent on purchasing food
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crops and a crop which takes about eleven months before it can begin to
generate cash may not be acceptable to risk averse farmers, other alter-
natives were considered.

The optimum enterprise combination fof the second run, which had no
restriction on enterprise levels except livestock and no corn and rice
buying, gave the second highest objective function value. Excluding
buying corn and rice from the matrix forced production of these crops on
the farm. The production of corn and rice on the farm led to a 11.62
percent loss in the objective function value of the first run. Even
though the second run objective function value is lower than that of
the first run, it includes production oﬁ corn and rice for the family.
Production of food is important among small farmers. The overall produc-
tion is still inclined towards production of sugar cane.

The optimum enterprise combination in the third run restricted levels
of watermelon, cantaloupe and sugar cane to no more than one manzana
each. The third run plan allowed buying corn and rice. It is made up
of mostly sesame #1 and #2. The plan includes one manzana of sugar cane,
one manzana of watermelon and one manzana of cantaloupe. The optimum
plan for the third run generates the fourth highest objective function
value. All the family corn and rice is purchased. This plan may not be
readily accepted by small farmers who are very concerned about the avail-
ability of food crops for the family.

The optimum.plan for the fourth run restricted levels of watermelon,
cantaloupe and sugar cane to no more than one manzana each. Corn and
rice production entered the optimum plan at levels to meet family needs
per year. The fourth run plan was included towards growing more manzanas

of sesame. Compared to the third run, forcing corn and rice production
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into the plan leads to a 4.16 percent loss in the objective function
value. The loss may be acceptable to the small farmer as the plan
includes corn and rice production for the family. The enterprises are
diversified, thus the small farmer is in a Better position to withstand
risks of one crop failure. The fourth run plaﬁ generated the fifth high-
est objective function value.

The fifth and sixth runs were infeasible because hired labor was
excluded. It is not possible to achieve the objectives of the farmer
without hired labor. Labor demands increase in November due to the
peak labor period of enterprises which contribute to meeting the farmer's
preferences. Thus, without labor hiring in November, most of the atten-
tion crops need during this period cannot be met and the solution was
infeasible.

The optimum plan for the seventh run restricted watermelon, canta-
loupe and sugar cane to no more than one manzana each. The plan allowed
labor hiring only in November. The other enterprises in the plan
included corn and rice buying, two bullocks, two cows, four hogs and
sesame. The objective function value of this plan was the seventh high-
est. Restricting labor hiring to the peak period of labor demand left
about 38.57 percent of the land uncropped. This plan excluded corn and
rice production. Even though this plan is not totally dependent on
hired labor, it may not be acceptable to the small farmer because food
crops are purchased.

The optimum pian for the eighth run restricted watermelon, canta-
loupe and sugar cane to no more than one manzana each and included corn
and rice production. The buying activities for corn and rice were left

out of the matrix. Labor hiring in the eighth run was restricted to
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November. This plan-gave the eighth highest objective function value.
Forcing corn and rice production into the seventh run plan and eliminat-
ing buying activities for these crops leads to a 11.50 percent. decrease
in the objective function value. Corn and rice production enters the
plan at levels that just provide for family neéﬁs. The cantaloupe pro-
duction was left out of the eighth run plan to release labor to go into
food production. The level of watermelon decreased to about half of the
level in the seventh run plan. The eighth run plan leaves about 36.72
percent of the land uncropped.

The optimum plan for the ninth run had no restriction on activity
levels. This plan had corn and rice buying activities. Labor hiring in
this plan was confined to November. The plan gave the third highest
objective function value. The plan consisted mainly of sugar cane and
the minimum amount of sesame preferred by the farmer. This planfmay not
be acceptable as part of the land remains uncropped and it excludes corn
and rice production. The plan consists of two crops, thus may not be
acceptable to a risk conscious farmer who wants to diversify production.

The optimum plan for the tenth run had no restriction on activity
levels in the plan. The tenth run plan excluded corn and rice buying
activities to force corn and rice production in the plan. Excluding
corn and rice buying activities in the ninth run leads to a 35.63 per-
cent decrease in the objective function value. The tenth run plan leaves
about 32.36 percent of the land uncropped. Land is under utilized due
to limited labor hi}e (i.e., labor biring is only allowed in November).

The value of the objective function was the sixth highest,



52
Selection of the Optimum Plan

Comparing run #1 against run #2; run #3 against run #4; run #7
against run #8 and run #9 against run #10 in Table VII, revealé'that
generally the optimum combinations which do not have corn and rice
production give the highest objective function value. It appears
that ‘corn and rice have low marginal value products under our assump-
tions. Then, forcing corn and rice production in the plan will reduce
the objective function value. Table VII also reveals that employment
of more land generally leads to high objective function value, other
assumptions being the same.

The small farmer is very concerned about producing food crops on
the farm. As mentioned earlier, the farmer wants to ensure food supply
for the family throughout the year. Small farmers are not sure of buy-
ing corn and rice from local shops if it is not produced on their farms,
thus, it is difficult to find small farmers who would be willing to
follow or utilize plans which exclude food production. Then, on the
basis of having no corn and rice producing activities, plans from runs
#1, #3, #7 and #9 were excluded from further consideration.

Table VII also reveals that plans from runs #7 through #10 have low
land utilization because these plans depend mostly on family labor.
Labor hiring, in the plans from runs #7 through #10, is confined to
Novembef because the peak period for labor demand is in November. The
plans from runs #7 through #10 were excluded from further consideration.
The low objective function values of plans #7 through #10 are due to no
labor hiring except in November.

The plans from runs #2 and #4, on Table VII, will be examined

further. The two plans have corn and rice production. However, crop
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entefpriée combinations of the two plans are different. The plan from
the second run has 48,64 percent of the land under sugar cane production.
Corn, rice and sesame entered the second run plan at the minimum amounts
of land needed to meet the farmers preferenées. Production in the
second run plan is inclined towards production of sugaf cane. Even
though the second run plan has a higher objective function value than
the fourth run plan, it lacks the flexibility of changing enterprise
combination because one plantiﬁg of sugar cane lasts five years. It
means that if 48.64 percent of the land is under sugar cane, the plan
cannot be altered even if economic conditions change so as to favor
production of other crops. Thus, even though the second run plan gives
a higher objective function value during the planning year, it may not
be the economic plan in the years that this land would remain under
sugar cane. Moreover, sugar cane would not generate any cash until after
about eleven months. Therefore, on the basis of allocating almost half
of the land to one crop and thereby reducing flexibility, the second
run plan was dropped from further consideration.

The plan from the fourth run may be acceptable to small farmers.
This plan has corn and rice producing activities and meets specified
preferences of the farmer. The fourth run plan has a combination of
seven crops (i.e., it is diversified). The fourth run organization
has sesame #1, sesame #2, watermelon and cantaloupe as annual crops.
The levels of annual crops in the plan can be easily increased or
decreased to take into account the prevailing economic conditions.
Because of diversified crop enterprises in the fourth run plan and the
flexibility of adjusting some of these enterprises, the farmer may be

in a better position to withstand crop failure. It means that the
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fourth run plan can be recommended for possible adoption to the small

farmer. The next section will discuss the fourth run plan in detail.

Detailed Discussion of the Selected

Optimum Plan .

Table VIII lists activities in the selected representative farm
optiﬁum plan for Choluteca - Nacaome. Also shown on Table VIII, are
the ranges over which the costs of production or prices of products in
the solution could vary before an increased or decreased level of these
activities can be considered. The range gives an estimate of the sensi-
tivity of each activity to changes in the cost of the or price bf output
(product). For example, corn production costs (other than labor) per
manzana are L194.32. Corn production costs could decrease to L85.41 or
less per manzana before the level of corn production in the plan would
increase. Even if the costs of producing corn per manzana increased to
infinity, the level of corn production in the plan cannot be reduced as
1.55 manzanas is the minimum needed to meet family requirements per year.
Thus, the corn production level in the optimum plan will not change so
long as production costs fluctuate between infinity and L85.41, other
conditions reméining constant. Infinity appears on range boundaries
when the farmer prefers a minimum or a maximum of certain activities or
resources are limited.

Another example of a price range is provided by the sesame selling
activity. The total number of quintals of sesame in the optimum plan is
114.61. This amount of sesame will remain the same as long as price of
one quintal is between L54.80 and 69.82. If the price of one quintal
drops to L54.80 or less, then the amount of sesame in the optimum plan

should be reduced. However, if price per quintal of sesame should
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Price or Range
Activities Input Cost Drop to Increase to
in Basis Amount (L) (L) (L)
Objective function value 1L9505.87
Corn (manzana) POl 1.55 -194.32 ~Infinity 85.41
Sesame #1 (manzana) P02 3.20 -164.15 ~167.65 -118.92
Sesame #2 (manzana) P03 5.21 -191.20 ~236.42 -187.70
Rice (manzana) P04 0.04 ~646,38 ~Infinity ~496.49
Watermelon (manzana) P05 1.00 -207.00 -815.46 Infinity
Cantaloupe (manzana) P06 1.00 ~206.00 -451,33 Infinity
Sugar cane (manzana) P07 1.00 -101.95 -1000.24 Infinity
Hogs PO8 4,00 -50.00 ~Infinity 170.88
Cow unit (2 cows) P09 1.00 -110.28 -Infinity 686,06
Bullocks P10 2.00 ~Infinity 299.58
Short term capital
(Lempira) P11 -1938.41 -0.12 -1.93 0.00
Intermediate cap-
ital (Lempira) P12 584.42 -8.29
Sell sesame (quintals) P14 114,61 66.33 54.80 69.82
Sell watermelons P17 1000.00 1.46 0.81 Infinity
Sell cantaloupe (boxes) P18 150.00 7.33 5.69 Infinity
Sell sugar cane (tons) P19 53.08 24,65 10.83 24,75
Buy beans (quintals) P22 5.47 -100.00 =Infinity 0.00
Family labor costs
(Lempira) P24 3437.56 -0.84 0.01
Extra family cash
(Lempira) P25 430.00 ~Infinity -0.01
Family corn needs per
year (quintals) P27 36.50 Infinity 24,97
Family rice needs per
year (quintals) P28 1.83 -Infinity 25,64
Family beans needs per
year (quintals) P29 5.47 ~Infinity 100.00
August labor hire
(man-days) P37 43,36 -4,20 -4.48 -0,61
September labor hire
(man-days) P38 21.22 -4,20 ~4.56 0.00
October labor hire
(man-days) P39 13.42 -4,20 -25.01 0.00
November labor hire
(man—~days) P40 48.58 -4.20 ~10.15 -3.74
December labor hire
(man~days) P41 18.26 ~4,20 -7.73 -3.93



56

TABLE VIII (Continued)

Price or Range
Activities Input Cost Drop to Increase to
in Base Ly - (L) (L)
January bullock rent-
out (bullock hours) P42 24,00 10.00 10.00 Infinity
February bullock rent-
out (bullock hours) P43 24,00 10.00 10.00 Infinity
March bullock rentout
(bullock hours) P44 3.51 10.00 10.00 10.00
April bullock rentout
(bullock hours) P45 20,68 10.00 10.00 500.66
June bullock rentout
(bullock hours) P47 21.68 10.00 10.00 Infinity
July bullock rentout
(bullock hours) P48 24,00 10.00 10.00 Infinity
August bullock rent-
out (bullock hours) P49 14,40 10.00 10.00 11.16
September bullock rent-
~ out (bullock hours) P50 19.20 10.00 10.00 12.33
October bullock rent-
out (bullock hours) P51 24,00 10.00 10,00 Infinity
November bullock rent-
out (bullock hours) P52 8.35 10.00 10.00 25.07

December bullock rent-
out (bullock hours) P53 16.18 10.00 10.00 40.15
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increase to L69.82, then an increase in the number of quintals sold in
the optimum plan should be considered. An increase in number of quin-
tals being sold can only take place if price per quintal is the only
variable, i.e., other conditions remain unchanged.

Corn and rice producing activities are included in the selected
plan even though these activities entered the plan at levels just
sufficient to meet family requirements. Even if cost of producing corn
and rice increase, they cannot be dropped as the farmer must produce
them on the farm because of personal preferences to feed the family and

animals.,
Unused Resources

The plan that maximizes the objective function may not be able to
utilize all resources available. Some resources are more limiting than
others. Table IX shows resources which are not limiting. Forcing the
optimum plan to use these resources may violate preferences of the
farmer or reduce the objective function value. The resources that are
not limiting can remain unused or they might be contracted to nearby
neighbors who may be in need of, say, hired labor at this time. Another
way to make use of unused resources would be to introduce new enter—
prises. It is important to ensure that the new enterprises do not con-

- flict with those in the optimum plan.

Activities in the Linear Programming Matrix But

Excluded from the Optimal Organization

Some of the activities in the linear programming matrix were left

out of the selected optimal organization. Forcing these activities



TABLE IX

QUANTITIES OF RESOURCES THAT REMAIN
UNUSED BY THE OPTIMUM PLAN

Resources Amount
February family labor (man-days) , 50.07
March family labor (man-days) 60.50
April family labor (man-days) 60.50
May family labor (man-days) 4,85
June family labor (man-days) 0.30
July family labor (man-days) 22.93
March bullock rentout (bullock hours) | 81.95

April bullock rentout (bullock hours) 96.00
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into the optimum plan would reduce the objective function value or
violate preferences of the farmer.

Table X gives a list of activities which were in the linear pro-
gramming matrix but left out of the selected optimum plan, the cost or
price of a unit of activity, penalty or shadow prices incurred in forc-
ing excluded activities into the plan, ranges over which the shadow
priceé are valid and the levels and prices or costs at which excluded
activities would enter the plan. For example, selling corn activity
would enter the optimum plan at 1.435 quintals if the price of one
quintal of corn increased from L16.33 to L24.81. If one quintal of
corn is forced in the plan before the price of one quintal rises from
L16.33 to L24.81, the value of the objective function would decrease
by L8.48. The penalty holds over the range of zero to 1.435 quintals.
If more than 1.435 quintals are forced into the corn selling activity,
the penalty would increase.

Another example is provided by labor. January labor hire would
enter the optimum organization at 25.38 man-days if labor hire price was
decreased from L4.20 to L3.90. Forcing one more January man-day into
the labor hiring activity would decrease the value of the objective
function by LO.30 and this penalty is valid over the zero to 25.38 man-
days range. This section has shown that under the price and management
assumptions, corn and rice (which are the food crops of small farmers
in Choluteca - Nacaome) if produced at levels more than those needed to
meet family food, the value of the objective function would decrease.
If all the assumptions were to hold, the usual tendency of small farmers

to specialize in food crop production is inefficient.
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Marginal Value Products of Resources Fully Used

in the Optimum Plan

Some of the resources were fully utilized in the optimum-plan,
limiting further expansion of the optimum plan and the level to which
objectives can be fulfilled. Table XI shows the marginal value products
of resources fully used in the optimum plah. Expansion of resources
which were fully used by the optimum plan would lead to a higher objec-
tive function value. The higher the marginal value product of a scarce
resource in relation to the cost of acquiring it, the higher the con-
tribution to the objective function. The farmer should consider increas-

ing levels of resources with higher marginal value products, i.e.

MPPxPy.
where
MPPx = marginal physical product of x
Py = price of product y
x = resource
y = product

Table XIrgives the range over which the marginal value product is
relevant. For example, if one manzana of land is taken out of the
optimum plan, the objective function value would decrease by L541.46.
The penalty, L541.46, is valid for the range 14 to 13.22 manzanas. If
the land in the optimum plan is increased by one manzana, the objective
function value would increase by L541.46. The gain, L541.46, is true
for the range 14.00 to 17.82 manzanas. Should land be reduced beyond
13.22, the decrease in the objective function value per unit change
would increase. Beyond 17.82 manzanas, the marginal value product will

decrease. Decreasing bullock rent hours would reduce the objective
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TABLE XI

MARGINAL VALUE PRODUCTS OF RESOURCES FULLY
USED IN OPTIMUM PLAN

Resource Marginal Value Range Over Which

Resources Level Product (MVP) MVP is Valid
‘Land (manzanas) RO1 14.00 541.46 13.22 to 17.82
January family labor

(man-day) RO8 78.00 3.89 61.05 to 103.32
August family labor ‘ .

(man-day) R15 78.00 4,20 0 to 121.36
September family labor

(man-day) R16 78.00 4,20 0 to 99.22
October family labor

(man-day) R17 78.00 4,20 0 to 91.42
November family labor

(man~day) R18 78.00 4.20 0 to 126.58
December family labor

(man-day) R19 - 78.00 4,20 0 to 96.26
Maximum number of bullock

rentout hours R33 200.00 10.10 196.49 to 220.49
Minimum number of hogs R42 4.00 220.88 0.09 to 4.08
Minimum of one cow unit R43 1.00 796.34 0 to 1.05
Minimum of two bullocks R44 2.00 299.58 0 to 2.05
Minimum family corn needs R45 36.50 24,97 0 to 37.94
Minimum family rice needs R46 1.83 25.64 0 to 3.10
Minimum family beans needs R47 .5.47 100.00 0 to Infinity

Maximum restriction on
watermelon R48 1.00 608.43 0 to 1.02

Maximum restriction on
cantaloupe R49 1.00 245.33 0 to 1.02

Maximum restriction on
sugar cane R50 1.00 898.29 0.18 to 1.24
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functioﬁ value by L10.10 between 196.49 and 200 bullock hours. If
bullock rentout hours are increased by one hour, the objective function
value would increase by L10.10 between 200 and 220.49 bullock.hours.
The levels of resources fully utilizéd in the optimum plan can be
increased through:
1. Borrowing, i.e., borrower gets credit from lending
institutions without any requirement that small
farmers have equity to support credit because small

farmers do not have enough equity.

2. Leasing, i.e., granting use or occupation of resources
for a specified period in exchange for rent.

3. Custom hiring, i.e., to engage services of a resource
for a fee.

These methods can be employed to increase resource levels. It is
important that farmers understand the terms of employing more resources

through the above methods.
Net Return

The objective function value for the optimum plan was L9505.87,
inéluding return to family.labor. To arrive at the net return to all
nonlabor resources, family labor costs should be subtracted from the

objective function value

Objective function value 1L.9505.87
Labor costs (family) -L3437.56
Net return L6068.31

Comments on Selected Optimum Plan

Clearly, the information from a computer output cannot be under-

stood by poorly trained extension officers or the illiterate operators
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of smaii farms. Most of the iﬁformation does not have to reach the
small farmer directly. Some of the information provided is useful to
planners and those who formulate the policy of the agricultural sector.
It is the job of a planner to reduce the information to a form that

can be easily understood. This can be done by eliminating information
small farmers do not need. The information needed by small farmers is
that presented in Table VIII under amount and price or input columns.
In addition to these, the farmer needs enterprise budgets which were
used in deriving the optimum plan. The budgets should guide timing and
operation of the various activities.

The information can be passed on to farmers through group meetings.
These meetings should be held when farm work is not demanding. It is
important to make sure that the information reaching the farmers is
adequate and minimal so as not to confuse them. Beginning with minimal
and adequate information would build a base for further developments.

In order to encourage small farmers to take part in these group meetings,
banks might put attendance as a precondition to obtainiﬁg a farm loan.
Adoption of plans from these meetings would improve resource allocation
and increase chances of repaying loans. In countries where transport

is inadequate, extension workers are few and there are large numbers of
small farmers, group meetings are the most economical way of getting the
information to small farmers.

The objective function value may appear high in comparison to levels
of income reported for small farm families in Honduras. The hizh objec-
tive function value of the selected optimum plan could be due to the
assumption of medium management and conditions in the study. Small

farmers may have lower yields and the objective function value may be
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lower. In some cases, small farmers do not own land. Depending on the
contractual arrangements between the farmer and the landlord, the
objective function value would be decreased when some products are used

to pay for land rent.



CHAPTER V

MINIMUM LAND NEEDED TO MEET FAMILY
REQUIREMENTS OF A SMALL FARMER

IN CHOLUTECA - NACAOME AREA

This chapter will focus on determining the minimum amount of land
needed to meet family requirements. The requirements include family
food needs and extra cash. The extra cash is used to finance urgent
needs, clothes, medical and eductional costs throughout the year.

To be successful, a small farm business in developing countries
should be large enough to satisfy the necessities of the family, main-
tain or increase investment and repay loans. The critical element in
developing countries, is the need to guarantee availability of food
at the right time throughout the year. 1In order to meet this, small
farmers.want to ensure that food crops are produced on the farm. Deter-
mination of minimum amount of land needed by small farmers is very
important. Small farmers wnat to meet the family food requirements
before they can entertain other obligations. This has important implica-
tions for the lending institutions. Lending money to small farmers who
have or want to -plant a land area below that needed to meet family
requirements and repay the loan would only make them burdened with debt
obligations and with little, if any, increase in their incomes from
which to repay their loans.

The minimum amount of land needed by a small representative farmer

in Choluteca - Nacaome is a function of management, enterprises under
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consideration and soil type. The analysis as mentioned earlier is for
the representative farm, thus medium weather and management and a

uniform soil type were assumed.
Determination of the Minimum Land Needed

In order to determine the minimum land needed to meet family
requirements of a small representative farmer, some changes in the
maximization matrix were made.. The objective function in the maximiza-
tion matrix was changed from residual return to labor and land resources
to minimization of the land needed to meet family requirements. The
amount of land available was removed from the matrix. However, a new
land renting activity was created to bring in land. The cost of rent-
ing land was zero (i.e., up to 14 manzanas). Corn and rice buying
activities were left out of the minimization matrix so that they can
be produced on the farm. The minimization matrix also excluded the
requirement that at least 4.6 manzanas of sesame be in the plan. The
sesame requirement was removed from the matrix because forcing it into
the plan tends to raise the minimum land needed.

After making these adjustments, the MPSX/70 program was used to
determine the minimum land needed to meet family requirements per year.
The first run matrix had bullock rentout activitieswhile the second did
not. Bullock rentout was varied to determine effect of bullock rentout

activities on minimum land needed to meet family requirements.
Results from the Land Minimization Computer Runs

The run with bullock rentout activities gave minimum land require-

ments for the small representative farm in Choluteca - Nacaome area of
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3.12346 manzanas. The run without bullock rentout activities gave
minimum land requirements of 6.63126 manzanas. Bullock rentout
activities were the only difference between fhe two runs. The bullock
rentout activities contribute an equivalentﬁof 3.5084 manzanas of land
to meeting the family requirements of a small represeﬁtative farmer.
The more bullock hours rented out the less the land area needed to meet
requiréments of the farmer. The small representative farmer may not
always find people to rent bullocks, thus bullock rentout is not a reli-
able source of income. Therefore, 6.63186 manzanas is taken to be a
more reliable minimum land area needed to meet family food requiremeﬁts
of the small farmer. Income in this plan is from the sale of farm
products. Discussion of the plan with minimum land of 6.63186 manzanas

will be covered in the next section.
Interpretation of the Minimization Output

The value of the objective function (i.e., 6.63186 manzanas) shows
the minimum land area needed by a small representative farmer in
Choluteca - Nacaome area to meet family requirements when possibility
of bullock rentout is excluded. The activities in the minimization
solution and their shadow prices are in Table XII. The activity levels
show the minimum amounts needed to just meet the requirements of the
small representative farmer. The shadow prices appear on activities
which were excluded from the solution. The shadow prices show land
penalﬁies incurred by forcing a unit of any of the activities which were
in the matrix but not the solution into the optimum plan. The objective
function value will increase by the shadow price shown if a unit of any

of the activities excluded from the optimum plan is forced into the plan.
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TABLE XII

ACTIVITIES IN THE MIMINUM LAND PLAN FOR A
SMALL FARMER IN CHOLUTECA-NACAOME

Actibity Shadow Prices
Activity Level (manzana)
Objective function value (manzanas) 6.63186
Corn production (manzanas) 1.54848 0
Sesame #1 production (manzanas) 0.09528 0
Sesame #2 production (manzanas) 2.76811 0
Rice production (manzanas) 0.03660 0
Watermelon production (manzanas) 1.00000 0
Cantaloupe production (manzanas) 0.0000 0.20929
Sugar cane production (manzanas) 0.18338 0
Hog production (hogs) 4.,0000 0
Cow unit (cows) 2.0000 0
Short term capital (L) 910.15 0
Fixed costs (L) 282.33 0
Corn selling activity (QOQ) 0.0000 0.01729
Sesame selling activity (QQ) 39.9924 0
Rice selling activity (QQ) 0.0000 0.00566
Watermelon selling activity 1000.0000 0
Cantaloupe selling activity (boxes) 0.0000 0.00140
Sugar cane selling activity (tons) 0.0000 0.0061
Beans buying activity (QQ) 5.47 0
Labor costs (L) 1901.95 0
Extra family cash (L) 430.00 0
Family corn needs per year (QQ) 36.50 0
Family rice needs per year (QQ) 1.83 0
Family beans needs per year (QQ) 5.47 0
January labor hire (man-days) 0.000 0.00808
February labor hire (man-days) 0.000 0.,00808
March labor hire (man-days) 0.000 0.00808
April labor hire (man-days) 0.000 0.00808
May labor hire (man-days) 0.000 0.00808
June labor hire (man-days) 0.000 0.00808
July labor hire (man-days) 0.000 0.00808
August labor hire (man-days) 0.000 0.00808
September labor hire (man-days) 0.000 0.00808
October labor hire (man-days) 0.000 0.00808
November labor hire (man-days) 0.000 0.00633
December labor hire (man-days) 0.000 0.00808

Land hiring (manzanas) 6.6318¢ 0
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For exaﬁple, if one.manzana of cantaloupe is forced into the plan,
minimum land area needed to just meet the requirements of the farmer
would increase by 0.20929 manzanas. Activities at the nonzero levels
have zero shadow prices because a reduction of a unit of the activity

would not reduce the number of manzanas needed to meet family require-~

ments.
Implications of the Minimum Land Requirement

It is clear that small farmers in developing countries will first
produce crops which provide food and some extra cash for the family
before devoting any of their resources to production of cash érops.
Production of food crops is essential and farmers are assumed not to
accept any plan which excludes food crop production.

The minimum land area should form an important base for loan
approval in developing countries like Honduras. Lending institutions
which provide loan amounts less than that needed to finance the minimum
land plan should not be surprised if loans are not repaid. Financing
crop production below the minimum land would lead small farmers to
having no surplus for sale. If there is no surplus for sale, then
loans cannot be repaid. The situation may be aggravated when small
farmers with insufficient loans spread their fertilizers and other inputs
over wide areas. Spreading inputs over wide areas leads to low yields
per manzana of land, low total production and low total revenue thus
increasing chanceé of not being able to repay the loans.

Lending institutions and extension officers should be aware of the
minimum land requirements for a small representative farmer. Small

farmers who own land areas below the minimum land requirement for the
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repfeséﬁtative farm, should not be given loans to produce crops or
enterprises which need excessive land to meet family requirements.
Farmers with land areas below the minimum needed to meet family require-
ments should be advised to introduce plans (enterprises) which use less
land, e.g. poultry production. Introduction of new enterprises which
use less land should not conflict with production of food crops.

Another alternative would be to increase extension services to
small farmers. Increased extension services, if utilized by small
farmers, could lead to higher yields per unit of land and may override
the assumption of medium management. If small farmers achieve high
yields, then less land area may be needed to meet the family require-
ments and repay the loan.

Due to unforseen circumstances beyond the control of the farmer,
e.g., unfavoraﬂle weather, the minimum land area will not meet the
requirements of the farmer in some years. In order to counteract this
uncertainty, the small farmer may decide to devote more land to produc-
ing food crops. Thus, the uncertainty factor may raise the minimum land
area needed to meet family requirements. The uncertainty factor can be
taken care of by the fact that some of the years are going to have
exceptionally good weather. Good weather usually leads to crop yields
beyond those expected. In this case, it would be necessary for small
farmers to have storage facilities to absorb the surplus food crops from
exceptionally good years. The stored surplus food crops can be used to
offset poor yield during years of unfavorable weather.

The runs #5 and #6 were infeasible, however, removing the require-

ment of at least 4.6 manzanas of sesame in the land minimization
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runs produces feasible solutions. Thus runs #5 and #6 were infeasible
due to the requirement of at least four to six manzanas of sesame which

was compounded by having no labor hiring activities.

)



CHAPTER VI
CASH FLOW PLANNING FOR THE OPTIMUM ORGANIZATION

It is important to know in advance the amounts and timing of
borrowed funds throughout the year and to determine ability of the farm
to produce enough crops to meet family food requirements and to generate
income for extra family cash and the repayment of debts. This can bé
done by using a cash flow plan. A cash flow plan is a written projection
of the amount and timing of all cash inflows and outflows that are
expected to occur throughout the coming year (24).

Small farmers in developing countries own small amounts of capital
to support loans. The fact that small farmers are now being encouraged
to employ modern agricultural techniques, which require increased use
of capital to increase production, has led to increased risk for lending
institutions. This means lending institutions need to look at the pro-
posed outlays critically. The aim of projecting repayment capacity of
the farm is to estimate how much debt can be safely obtained with

adequate provisions for repayment.
Cash Flow Planning

Cash flow planning can be done by hand or computer. Estimating
costs and returns of each enterprise and making calculations take a con-

siderable amount of time. The computer program utilizes data from
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selecté& farm enterprise cost and return budgets and additional infor-
mation from an input form. The cash flow plan used in this'study was
prepared by hand (Table XIII).

The cash flow plan developed in this stﬁdy provides monthly cash
data by enterprise. Monthly estimates are de;irable in that it is easy
to know when excess cash will be available or when it will be necessary
to borrow. The rows on the cash flow plan denote individual cash
inflow and outflow items. However, additional rows for determining pro-
jected cash position, borrowing, loan repayments and accumulated operat-
ing loan balance for each year were added. The column indicated as
"TOTAL" shows summations of each cash inflow and outflow item.for the
year. The coefficients which appear in the cash flow plan are for the
representative farm‘optimum plan in the Choluteca - Nacaome area. The
crop budgets for Choluteca -~ Nacaome provide‘a necessary input for
estimating future farm cash flows of enterprises in the optimum plan.

The farmer would have L6594.45 at the end of the planning period.
This would be deposited in the savings account and earn one percent
interest per year. One percent interest on the ending cash balance
(i.e., L6594.45 in April, 1982) yields L65.94 per year. Thus total
balance at the end of the planning period should be L6660.39 (i.e.,
1.6594.45 + L65.94)., 1If fixed costs (L584.42) are subtracted from the
balance (L6660.39), the net return turns out to be L6075.97. This fig-
ure differs with the net return value earlier determined in the linear
programming analyéis by L7.66. This is due to rounding errors and
differences in compounding interest on borrowed capital.

A cash flow plan based on this format is useful in establishing a

financial plan for the year, predicting liquidity problems in advance,
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indicafing when cash is available for additional investment, planning
family living and purchase of inputs.

Lending institutions can use computer routines to make cash flow
plans for their clients. The result can be ﬁsed as basis on which to
draw loans and make repayments. For example,‘the negative coefficients
in the "ENDING CASH BALANCE" row show amounts of money borrowed in
various months and positive amounts indicate cummulative balance. This
would enable farmers to draw only necessary funds and thus avoid paying
interest on money not needed.

It is important to realize that small farmers cannot make cash
flow plans on their own. Small farmers need services like this, if
they are to avoid unnecessary costs, improve loan repayment and obtain
higher incomes.

The cash flow balance can be used in financing further invéstment,

such as introducing irrigation facilities which can enable double

cropping and offsetting drought risks.



CHAPTER VIT
SUMMARY, CONCLUSIONS AND LIMITATIONS

In many less developed countries improvement of agriculture is
synonymous with higher yields per unit of input but this is not enough
to generate the needed agricultural progress. Some developing countries
have used budgeting at low levels to make representative farm plans
without much success, while most have ignored possibilities of improv-
ing the resource allocation of small farmers. The specific objectives
of this study were to:

1. Derive representative farm optimum plans which
include preferences of the farmer.

2, Evaluate stability of the optimum plan if some
assumptions change.

3. Estimate the minimum land needed for a small
farm to earn a specified family income and

meet farm credit obligations.

4, Develop a cash flow plan for the selected
optimum plan to show cash inflows and outflows.

5. Explore a method of getting representative farm
plans to small farmers.

The present study showed how linear programming (MPSX/70) may be
used to generaté representative farm optimum plan and answer questions
which arise.

Even in the United States of America (USA), where computer programs
are readily available at low fees, it has not been possible to do indi-

vidual planning with a majority of farms. Farmers do not need to know
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how to'éonstruct the matrix and do computer programming. All that
farmers need to do is provide data and see the final plan which will
maximize their objectives subject to the conétraints.

Unlike in the USA, developing countries are characterized by a high
illiteracy rate, poor communication system, insufficiént'computer ser-
vices and a sparse, poorly trained extension staff in contact with
farmers. As mentioned earlier, little or no planning is done among
small farmers in developing countries. In order to determine an opti-
mum enterprise combination, farmers have had to depend on their food
need as a gauge to determine levels of food crops and other enterpriées.
Many small farm managers embark on a policy of producing as much family
food crops as possible. The selected optimum plan for a small repre-
sentative farm developgd in this study has shown that under the price
and other assumptions used, food crops enter the plan only at minimum
levels needed to meet family requirements. Thus, farmers who devote
most of the resources to production of food crops may be allocating
resources inefficiently.

To improve resource allocation, extension and loan officers need
to help farmers plan their'enterprise combination. The action needed
is establishment of planning unit(s) by the government as a public
service or by lending institutions. The planning units would be able
to make optimum enterprise combinations for different resource situa-
tions and regions, as was done for Choluteca, Honduras. These optimum
enterprise combinations could be available to farmers as part of the
loan service provided by lending institutions or by the government. A
small fee could be used to partially offset cost of maintaining planning

units. Banks and other lending institutions would use representative
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farm enferprise combinations as a gauge on which to base loan approval.
This may eliminate costly custom-made (individual) optimum combinations.
Plans may require some adjustments to suit iﬁdividual needs.

The representative farm plan may not be suitable for large farms.
Large farms look for large loans, thus warranting detailed assessment
of the planned investments. However, in developing countries, the
majority of the bank loans are of small amounts. The loans with small
amounts are relatively expensiﬁe to administer. The cost of administer-
ing these loans may be reduced through representative farm planning.

The plans for the various resource situations should reach the
farmer through extension or loan officers. After interviewing the
farmer and taking inventory of resources owned, the loan officer would
simply recommend one of the enterprise combinations closest to the situ-
ation at hand. If there is reason to believe that the farmer's expected
costs and returns are significantly different from the representative
farm optimum enterprise combinations, then some detailed questioning,
analysis and adjustment of standard enterprise combinations would be
necessary. Should the differences be minor, the loan officer will
simply use standard enterptise combinations to calculate the expected
farm credit needs and loan repayment capacity. The loan officer can
decide whether the loan would be made or not depending on the cash flow
projected.

Representative farm planning would not only reduce the time the
extcasion or loan officer spends on one farmer but also make the work
easier for the poorly trained staff. This is due to the fact that pre-
paration of individual enterprise combinations can lead to delays and

work may not be thoroughly done in some cases because of insufficient
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time and skilled manpower. Ifbrepresentative farm optimum plans are
used by small farms, the role of the extension officer would only be

to interpret the results and not get involved in tedious arithmetic of
which they know little. The information)from representative farm enter-
prise combinations must be presented in a form that can be easily
~adapted to each individual farm. The extension or loan officer can
interpret the representative farm plans at group meetings of farmers
with more or less the same resources and objectives. 1In order to visit
with many small farmers, transport needs to be reliable.

It is anticipated that the farmer would improve his management as
the amount of extension services made available increases. If technology,
economic, management and weather conditions change, the optimum enter-
prise combinations for the various resource situations should be review-
ed. Representative farm optimum enterprise combinations should be
reviewed every year by analysts in the planning unit.

If planning units are established by lending institutions, then
the loan approval should be based on the optimum enterpfise combination
closest to the farmer's resources and objectives. It should be made
clear to the farmer that only crops in the applicable enterprise combina-
tion would be allowed if the loan is approved and may be followed by
pointing out the important points of the optimum plan, such as when to
élow, plant, weed, harvest and sell the crop.

Small farmérs tend to expand farm acreages as means to fight dis-
asters, e.g., a flopd may damage only a portion of the field if the
acreage is expanded (22). Expansion of farms leads to spreading man-
agerial talent, time and money over a wide area before small farmers can
realize the full potential of resources. Banks should critically eval-

uate loan requests of farmers who want to expand farm acreages as
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failure to do so woﬁld only push small farmers into a situation where
they fail to repay loans. The limiting resources could be financed by
the banks once resources on the farm are efficiently allocated. Expan-
sion of enterprise sizes should be accompaniéd by increase in efficiency.
Agricultural policies could stress intensive Jée of existing cultivated
area until farm management ability of small farmers improves.

Ignoring preferences and concerns of farmers in planning tends to
drop or minimize enterprises with low marginal value products, e.g.,
food crops in this study, or possibly expand enterprises with high mar-
ginal value products, e.g., non-food crops. Small farmers cannot be
expected to drop enterprises with low marginal value productsbbecause
they provide food crops which the farmer must produce on the farm. It is
clear that so long as food crops are not available in local shops, small
farmers will not adopt programs which exclude food production. The
most practical way of helping small farmers in developing nations is to
encourage them to allocate resources efficiently while considering their
preferences which may not be economic. Efficient resource allocation
should be coupled with the improvement of the marketing and distribution
system to increase availability of essential commodities in both rural
and urban areas. Once this is done, it will be easy to convince small
farmers to utilize the principle of comparative advantage, i.e., advise
them to produce crops in which they enjoy an edge over others and buy
food crops from shops. If food is not available in shops, it is easy
to find that a significant percentage of the best land is producing
basic food crops under more traditional production systems. Most of
the best land could be producing valuable crops or yielding high levels

of food crops under improved management and technology.



83

Léﬁding institﬁtions have tended to overlook the principle of the
minimum land requirement of small farmers. Small farmers want to meet
their income objectives before attending to loan payment. Therefore,
lending institutions should not give loans té somebody intending to farm
land area below the minimum needed to meet faﬁily requirements unless
it is a social aid program. If lending institutions followed this
principle their chances of recovering loans could be increased.

Greater emphasis on programs to support small farmer development
would reduce rural poverty. In agriculture, sustained programs of
institutional, technical and infrastructural support for small farmers
offer the best hope for increasing employment and alleviatingbpoverty.
Small farmers are not laggards in adopting high yielding varieties and
associated techniques, once they are assured of food supply for their
families and granted ready access to essential inputs such as credit,
fertilizers, extension advice and reliable markets for their produce.
Too often, the distribution of government supported services is skewed
in_favor of larger farms or is otherwise inadequate. For example, while
the Zambia's extension has been effective in serving 300 commercial
farmers, it has failed to reach the estimated 500,000 small farmers (11).
Increased agricultural production and incomes generate new demands for
non-agricultural output and employment. In most developing countries,
more than 70 percent of the labor force is directly dependent on agri-
culture and will remain so, for the foreseeable future; thus improving
the productivity énd purchasing power of these people is vital. 1In
addition, many millions of jobs in small scale rural enterprises depend
on agricultural production and incomes. These factors call for policies
to accelerate growth through efficient use of resources and ensuring

that aggregate growth leads to rising income levels for the small
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farmers. The idea éhould be to seek technology that will permit wide
extension of services at low unit cost. Equally important are the
problems of administration associated with implementing new technology.
Clearly the small farmer in developing)countries needs help to
improve resource allocation. Small farmers néed substantial government
assistance of financial and managerial aid to bring them to a level
where they can be self-sustaining. This means, there should be con-
certed effort to employ more loan or extension officers. Then, this
should be followed by using lecan or extension officers efficiently and
a commitment to data collection efforts which would make them more
effective. Very often researchers have overlooked ability of extension
workers and small farmers to absorb new information. This had led to
little or no adoption of new technologies, thus it is important not to

generate an excess of information on each optimum plan. The more com-

plex the final plan, the less it would be understood and used.
Conclusions

Representative farm planning apparently improves efficiency as
shown by the high net return, L6068.31, and is an inexpensive method of
dealing with a large number of small farms.

Representative farm planning must include concerns and preferences
of small farmers if plans are to be acceptable. Small farmers cannot
be expected to utilize the principle of comparative advantage unless
food availability; distribution and marketing is improved.

The minimum land needed to meet requirements of a small representa-
tive farm in Choluteca - Nacaome area is 6.63 manzanas. Small farmers

tend to plant more food crops than found in the optimum organization
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partly Because of yield uncertéinty and possibly due to lack of know-
ledge about other alternatives. ~

Most of the managers of small farms in developing countries are
illiterate and cannot be expected to do 1i5ear programming as outlined
in this study, thus small farmers will continue to rely on information
channeled to them through the extension service. In order to carry out
representative farm planning, a planning unit could be established by
banks or the government. Representative farm plans generated by the
planning unit should be reviewed every year to take into the changing
economic conditions.

Loan or extension officers can inperpret representative farm plans
at group meetings of managers of small farms with similar conditions,
thus need to employ more loan or extension officers.

Loan approval could be based on the minimum land needed to meet

requirements of a small farm family to insure loan repayment unless it

is a social aid program.
Limitations

There were some limitations in the study. The definition of a
small farm depends on the country you are looking at. A more exact
method of defining a small farm would greatly help in designing appro-
priate computer programs.

Transport ﬁeeds to be available and reliable if extension or loan
officers are to visit with a large number of small farmers. Most devel-
oping countries do not have adequate and reliable transport, thus a
study to improve transportation could contribute to the dissemination

of information and marketing of agricultural products.
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Most of the small farmers in developing countries are illiterate,
thus may need setting up of demonstration plots to interpret all steps
in the representative farm plans. Setting up of demonstration plots
requires time and may lead to reduced covérage of small farmers. A

study of methods to improve dissemination of information to small

farmers would enhance adoption of representative farm plans.
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TABLE XIV

RICE ENTERPRISE BUDGET NO. 11043

Enterprise: Rice, dryland, medium yield 50 qq/mz

Region: Choluteca
Prepared by: Date:
Labor a Total " Cost Per Total
(man-days) Units Unit (L) Cost (L)
June - clear brush 11.6 3.0 34.80
July - seed/fertilizer 2.0 3.0 6.0
August - weed 11.6 3.0 34.80
August -~ apply fertilizer 1.4 1.4 1.96
August - apply fungicide and

herbicide 2.2 2.2 4,84
October - protect crop from

birds 1.0 ) 1.0 1.0
Other contracted services
June - plow (1 time) c 30.0 30.0
June - disc (4 times) c 12.0 48.0
August - apply herbicide c 7.5 7.5
August - apply fungicide c 7.5 7.5
October - combine harvester b 3.75 187.5
Materials
June - seed 2.0 qq 42.0 84.0
June - fertilizer (formula) 2.0 qq 23.5 47.0
June - urea 2.0 qq 23.5 47.0
June - herbicide stam LV-10 1.5 qq 32.5 48.75
June - Dipterex 1.1 qq 30.0 33.0
June - Lannate 1.0 qq 30.0 30.0
June - Benlate 1.0 1b 26.0 36.0
Subtotal . 679.65
Other Costs
Interest on annual operating capital (12%) 23.35
Ownership costs: Interest on investment (12%) 11.64

Depreciation 38.07
Maintenance : 4,02

Total production cost/manzana 758.77

aMan—day = 6 hours
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Detailed ownership costs

Initial information

Man-
zanas
' Useful Per
Equipment Units Cost Value Life (yrs.) Year
Back sprayer 1.0 225.00 15.00 12,00 120.0
Sacks (25) 1.0 60.00 0.00 2.00 1.0
Fence (4 man-
zanas) 1.0 480.00 48.00 15.00 4.0
Annualized costs:
Totals Per Manzana
Inter. Deprec. Maint Inter. Deprec. Maint.
Back sprayer 14.40 105.00 3.00 0.12 0.87 0.02
Sacks (25) 3.60 3.00 0.00 3.60 30.00 0.00
Fence (4 man- '
zanas) 31.68 28.80 16.00 7.92 7.20 4.00
Total per manzana @z ) 10.20 26.07 4.02
Profitability Analysis
Possible price per unit
Client's
Low Medium High Income
17.00 20.00 22.00
Gross Revenue 850.00 1000.00 1100.00
Net income 170.25 320.35 420.00
Net income’ 91.27 241.27 341,27
Necessary price to cover variable costs 13.59
Necessary price to cover total costs 15.17

aMan—day = 6 hours

Gross income minus variable costs

c . .
Gross income minus total costs
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TABLE XV

SUGAR CANE ENTERPRISE BUDGET 11333

Enterprise: Sugar cane (dryland), yield 65 tons/mz, maintenance

Region: Choluteca
Prepared by: Date:
Labor Q- Total Cost Per Total
(man-days) Units Unit (L) Cost (L)
May - fence maintenance 2.50 4.00 10.00
M~y - apply herbicide 2.50 4,00 10.00
June - apply fertilizer d 1.25 4,00 5.00
June-October - rat control 1.25 4.00 5.00
July-September - canal

cleaningd 6.00 4.00 24.00
July-September - road

maintenance 6.00 4.00 24.00
July-October - weeding 6.00 4.00 24.00
Other contracted services
April - deep plowe ¢ 36.00 36.00
June - cultivate ¢ 18.00 18.00
June - replant < 37.00 37.00
July - furrow ¢ 18.00 18.00
July - cultivate ¢ 18.00 18.00
August - control borer ¢ 10.00 10.00
September - control borer g 10.00 10.00
April -~ cut b 3.20 208.00
April - crane lift b 1.00 65.00
April - handling cut cane b 0.50 32.50
April -~ fees , b 0.50 32.50
April - haul 2.70 175.50
Materials
May - herbicides 3 1bs. 11.00 33.00
June - fertilizer (formula) 2 qq 22.00 44,00
June - urea 3 qq 22,00 66.00
August - Parathion 1 1lit 6.00 6.00

September - BHC 25 1bs. 1.32 33.00
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TABLE XV (Continued)

Total © Total
Other Costs Units Cost (L)
Interest on operating expenses (127%) £
Establishment £ 28.55
Maintenance 46.70
20% of establishment costs g 95.20
Total cost/Mz L 1,114.95

Man-day = 8 hours

Fixed cost per quintal

Fixed cost per manzana

Equally distributed each month
From second year on

See Budget No. 11339

Interest on average investment

HO LN T
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TABLE XVI
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Enterprise: Watermelon, medium yield 1000 watermelons/mz

Region: Choluteca
Prepared by:

Labor Total Cost Per Total
(man-days) Units Unit (L) Cost (L)
May - seeding 4.00 4,00 16.00
May - fertilizer application 3.00 4.00 12.00
May - fungicide and insecticide

application 4.00 5.00 20.00
May - watering (2) 4.00 4,00 16.00
May - weeding 8.00 4.00 32.00
June - watering (2) 4,00 4,00 16.00
June - urea application 3.00 4.00 12.00
June - two applications of

fungicides and insecticides 4.00 5.00 20.00
June - weeding 7.00 4.00 28.00
July - watering (1) 2.00 4.00 8.00
July - two applications of

fungicides and insecticides 4,00 5.00 20.00
August-September - harvesting 20.00 4.00 80.00
Other contracted services
May - plowing (tractor) 50.00 50.00
May - planting (bullock) 2.00 10.00 20.00
Materials
May - seed 2 1bs. 22,00 44,00
May -~ fertilizer 3 qq 30.00 90.00
May - urea 2 qq 31.00 62.00
May -~ Dithane 10 1bs. 4,60 46.00
May - Tamaron 2 30.00 60.00
May 2 30.00 6.00
June 2 3.00 '6.00
July 1 3.00 6.00
Sub-total L 667.00
Interest 147 L 33.96
Total cost L 700.96

aMan—day = 8 hours
Fixed cost per manzana



TABLE XVII

CANTALOUPE ENTERPRISE BUDGET NO. 11017

Enterprise: Cantaloupe, medium yield 150 boxes/mz

Region: Choluteca
Prepared by: Date:
Labor .a Total Cost Per Total
(man-days) Units Unit (L) Cost (L)
May - seeding 4,00 4.00 16.00
May - fertilizer application 3.00 4.00 12.00
May - fungicide and insecticide

application 4.00 5.00 20.00
May - watering (2) 4.00 4,00 16.00
May - weeding 8.00 4.00 ©32.00
June - watering (2) 4,00 4.00 16.00
June - urea application 3.00 4.00 12.00
June - two applications of

fungicides and insecticides 4,00 5.00 20.00
June - weeding 7.00 4.00 28.00
July - Watering (1) 2.00 4.00 - 8.00
July - two applications of

fungicides and insecticides 4.00 5.00 20.00
August-September -~ harvesting 20.00 4,00 80.00
Other contracted services
May - plowing (tractor) : ¢ 50.00 50.00
May - planting (bullocks) 2.00 10.00 20.00
Materials
May - seed 2 1bs. 22.00 44,00
May -~ fertilizer 3 qq 30.00 90.00
May - urea 2 qq 31.00 62.00
May - Dithane 10 1bs. 4.60 46.00
May - Tamaron .2 1it 30.00 60.00
May ‘ 2.0 30.00 : 6.00
June 2.0 3.00 6.00
July 1.0 3.00 6.00
Sub~-total . L. 667.00
Interest 14% L 33.96
Total cost L 700.96

iMan—day = 8 hours
Fixed cost per manzana
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TABLE XVIII

SESAME #1 ENTERPRISE BUDGET NO. 11062

Enterprise: Sesame #1, medium yield 13qq/mz

Region: Choluteca - Nacaome
Prepared by: Date:
Labor Total "~ Cost Total
(man-days)? Units Unit (L) Cost (L)
July - clearing brush 6.00 4,00 24.00
August - seeding 2,00 4.00 8.00
August - weeding and removing

budgs 9.60 4,00 38.40
August - urea application 1.00 4.00 4.00
September - insecticide

application 1.80 4.00 7.20
September - second weeding 6.10 ' 4.00 24,40

September - insecticide
~application 1.80 4.00 7.20
November - cutting and tying

plants together 8.20 4.00 32.80
December - removing grains 5.40 4.00 21.80
Other contracted services
August - plowing (tractor) 2 34 .00 34.00
August - harrowing (tractor) 24,00 . 24,00
August ~ seeding (bullocks) 2 11.20 . 11.20
August - hill (bullocks) c 11.20 11.20
September - hill (bullocks) 11.20 11.20
Materials
August - seeds 6 lbs. 1.50 9.00
August - urea 1 qq 23.50 23.50
August - insecticide 1 1b. 7.50 7.50
Sub-total » L 299.40
Other costs
Interest on annual capital (12%) 12.85
Ownership costs: Interest on investment (12%) 9.48

Depreciation 20.07
Maintenance 4.02

Total costs of production 345,82



TABLE XVIII (Continued)

Detailed ownership costs

Initial information

Man-
' zanas
No. of Initial Scrap Useful Per
Equipment Units Cost Value Life (yrs.) Year
Back sprayer 1.0 225.00 15.00 2.00 120.00
Sacks (10) 1.0 24.0 0.00 2.00 1.00
Fence (4 man-
zanas) 1.0 480.00 48.00 15.00 4,00
Annualized costs:
Totals ) Per Manzana
Equipment Inter. Deprec. Maint. Inter. Deprec. Maint.
Back sprayer 14.40 105.00 3.00 0.12 0.87 0.02
Sacks (10) 1.44 12.00 0.00 1.44 12.00 0.00
Fence (4mz) 31.68 28.80 16.00 7.92 7.20 4,00
Total per manzana (mz) 9.48 20.07 4.02
'Profitability Analysis
Possible price per unit
Low Medium High
Price 40.00 50.00 65.00
Gross Revenue 520.00 650.00 845.00
Net income. 220.60 350.60 545.60
Net income 174,18 304.18 499,18
Necessary price to cover variable costs 23.03
Necessary price to cover total costs 26.60

aMan—day = 6 hours

b,
Fixed cost per manzana

c R . ,
Gross income minus variable costs

d , ,
Gross income minus total costs



SESAME #2 ENTERPRISE BUDCET NO. 11063

TABLE XIX
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Enterprise: Sesame #2, medium yield 1l4qq/mz

Region: Choluteca - Nacaome
Prepared by: Date:
Labor Total Cost Total
(man-days) Units Unit (L) Cost (L)
October - clearing brush 8.80 3.80 33.44
November - seeding 1.80 3.80 6.84
November - first weeding 7.80 3.80 29.64
November - urea and fertilizer

application 2.00 3.50 7.60
November - pesticide

application 1.40 3.80 5.32
December -~ second weeding 6.60 3.80 21.36
December - removing buds 7.20 3.80 27.36
January - cutting and tying

plants together 11.60 3.80 44,08
February - removing grains 6.60 3.80 25.08
Other contracted services
November - plowing (tractor) 2 31.66. 31.66
November - harrowing (tractor) - 15.00 30.00
November ~ seeding (bullocks) 11.50 11.50
November - hill (bullocks) ¢ 11.50 11.50
December - hill (bullocks) ¢ 11.50 11.50
Materials
November - seed 6 lbs. 1.50 7.50
November - urea 1 qq 23.50 23.50
November - fertilizer 1 qq 25.35 25.35
November - insecticide 6.4 1bs. 0.80 5.12
Sub~-total L 358.27
Other costs
Interest on annual capital (12%) 12.70
Ownership costs: Interest (12%) 9.48

Depreciation 20.07
Maintenance 4,02

Total cost of production 404,54



TABLE XIX (Continued)
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Detailed ownership costs

Initial information

Man-
zanas
No. of Initial Scrap Useful Per
Equipment - Units Cost Value Life (yrs.) Year
Back sprayer 1.00 225.00 15.00 2.00 120.00
Sacks (10) 1.00 24.00 0.00 2.00 1.00
Fence (4 man-
zanas) 1.00 480.00 48.00 15.00 4.00
Annualized costs:
Totals Per Manzana
Equipment Inter. Deprec. Maint. Inter. Deprec. Maint.
Back sprayer 14.40 105.00 3.00 0.12 0.87 0.02
Sacks (10) 1.44 12.00 0.00 3.60 30.00 0.00
Fence (4mz) 31.68 28.80 16.00 7.92 7.20 4.00
Total per manzana (mz) 11.64 38.07 4,02
Profitability Analysis
Possible price per unit
Low Medium High
Price 40.00 50.00 65.00
Gross Revegue 560.00 700.00 910.00
Net income 196.41 336.41 546.41
Net income 150.14 290.14 500.14
Necessary price to cover variable costs 25.97
Necessary price to cover total costs 29,27

aMan—day = 6 hours

b..
Fixed cost per manzana

c , . ,
Gross income minus variable costs

dGross income minus total costs
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