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FOREWORD

This book succeeds very well in filling a need for literature on
agricultural economics in Latin America and the Caribbean.

Although our historical and geographic background has created a
socio-economic and biological situation substantially different from
that which exists in the more developed countries, we have persisted
in our attempts to transplant their ideas and institutions, and had
much less success than anticipated. Scientific research, upon which
agricultural and livestock production is based, originates almost
exclusively from centers located in temperate climates and is inappli-
cable or of little use in tropical conditions.

Moreover, technology oriented toward taking maximum advantage
of scarce labor with abundant land and capital resources —a situation
typical of the more developed world— frequently tends to aggravate
the problems of rural Latin America instead of alleviating them. A
diametrically opposed focus is needed. It is necessary to find ways of
producing large quantities of food on small areas of land, purchasing
few inputs and making use of unemployed laborers. All of this must
take place within an institutional apparatus currently in desperate
need of immediate modernization.

An agricultural enterprise must be efficient whatever its size, but
the management of the business will be more effective when knowl-
edge and rational use of resources are combined. We must seek
associative business practices which will permit a rational use of labor
and management, this is the reason for our concern with the estab-
lishment of community enterprises and the management standards
they need.

Itisnecessary to discover fundamental and universally valid concepts,
strip away their deceptively local trappings, and use them as a basis
for the reconstruction of their forms of expression, using indigenous
elements and adapting them to the reality of our countries. The task
is difficult and requires solid professional knowledge, broad judge-
ment, and considerable experience. Guillermo Guerra fully satisfies
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these requirements. In his twenty years of professional experience
since his completion of the Agronomy degree from the National
University in Colombia, he has undertaken a wide range of activities.
He did special studies in agricultural economics, first in Peru and in
Uruguay with the Inter-American Institute of Agricultural Sciences
and later at the University of Arizona, USA, where he obtained his
Masters Degree. He has been a professor, researcher, and Head of the
Agricultural Economics Department of the Agronomy Faculty of the
National University of Colombia in Medellin. Also, he has broad
experience teaching agricultural economics for the Inter-American
Institute of Agricultural Sciences — now the Inter-American Institute
for Cooperation on Agriculture — and training for the preparation
and evaluation of agricultural development projects. As Secretary of
Agriculture of the Department of Antioquia and as Economic
. Advisor to the Ministry of Agriculture in Colombia, he participated
in defining and implementing agricultural and livestock policy at the
Department and National levels.

In the field of management, he has coordinated agricultural
programs among departmental governments in Colombia. At the
Inter-American Institute of Agricultural Sciences he has filled the
following positions: Technical Advisor to the Regional Office for the
Andean Zone (Bolivia, Colombia, Ecuador, Peru and Venezuela)
from 1968 to 1974; Interim Director for the same zone in 1975, and
current Director of the Simon Bolivar Fund, headquartered at the
Central Office in San Jose, Costa Rica.

More than thirty technical publications provide proof of his
important contributions to his field of expertise. This book is an
additional example and will be very valuable for those in our con-
tinent who have assumed the heavy responsibility of bringing
progress to the rural setting.

José Emilio G. Araujo
Director General
IIcA



FOREWORD
TO THE EDITION IN ENGLISH

The countries of the English-speaking Caribbean are in the main
small in size, with a very limited natural resource base which can be
utilized for economic development. They share an historical back-
ground which, together with similarities-in their resource base, has
led to many similar developmental problems.

As dependent colonial territories they were important producers
of primary products such as sugar, coffee, cocoa and bananas for the
markets of metropolitan countries.

As a result, their agriculture has been dominated by the plantation
system under which those crops were produced on large estates, and
the production of food for local consumption received limited
attention. This system of agriculture has collapsed, and measures to
create a system of commercial agriculture, based upon the many
small and few medium-sized farms which have largely replaced the
old system, have been both inadequate and ineffective.

At the present time, agriculture with a potential for providing a
more significant proportion of the food needs of the area and for
offering employment to the rapidly increasing population is widely
recognized as one of the important bases for economic and social
development. Additionally, in many states where tourism develop-
ment and/or potential is considerable, the important linkages which
can be created between tourism and the domestic sector, through
agriculture, have also been appreciated.

But everywhere in the area, the agricultural sector is in urgent
need of modernization and the development of commercial agricul-
tural production. There is a need not only for efficient organization
and operation of problem-solving research, but also of an effective
delivery system for such important services as extension, credit,
provision of agricultural inputs and agricultural marketing. A satisfac-
tory method for organizing the numerous small farms which
dominate the sector is equally critical to the achievement of such an
objective.
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The purpose of the Inter-American Institute for Cooperation on
Agriculture (IICA)* is to stimulate, promote and support the efforts
of the Member States to bring about their own agricultural develop-
ment and rural well-being.

In recent years, the Institute has attached high priority to
strengthening its technical cooperation in the Caribbean area by
means of various forms of assistance. Guillermo Guerra’s book has
been reprinted three times in the original Spanish, and this transla-
tion into English marks the beginning of the Institute’s contributions
to the dissemination of English-language literature on Agricultural
Economics, which is one of the most pressing needs of the area.

The present text deals with a wide range of topics in the field of
farm management, including the planning and operation of commer-
cial units and the organization of associate enterprises. It should
prove valuable to administrators, extensionists and a range of profes-
sionals working in the agricultural sector.

(*) The new name of the Inter-American Institute of Agricultural Sciences.

José Emilio G. Araujo
Director General
Inter-American Institute for
Cooperation on Agriculture
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PREFACE

The need for structural changes, although it permeates all sectors
of the economy of Latin American countries, is the greatest in the
rural areas.

Structural changes in this sector are related to institutional
conditions, such as land tenure, credit, and the production and
marketing of agricultural products.

Many of these changes are achieved either through local farmer
initiative, through legislation for the benefit of farmers, or through
their own organizations. Other changes are introduced by the govern-
ment through modifications in the public sector which affect the
economic, social and political environment of agricultural endeavor.
As these two types of changes are interrelated, they necessitate the
participation of a number of disciplines, including business manage-
ment for agricultural enterprises.

Within this context, the role of agricultural management is to
apply principles and laws from various sciences and disciplines,
principally those related to management, economics, psychology,
sociology, anthropology, and agricultural and livestock technology,
to the resolution of managerial and socio-cultural problems of the
agricultural enterprise.

Nevertheless, this book concentrates not only on individual
businesses but also on the totality of farms in a country or region.
Consequently, the analysis of agricultural business management
which is presented herein describes two levels: that of the individual
or associative enterprise in which farmers must improve their
resource use; and the regional or national level, in which agricultural
and livestock policies must be developed on broader terms. This
includes the use of regional analysis methods.

This book has been designed primarily for use in farm manage-
ment courses taught in agricultural science departments of Latin
American universities. Nevertheless, it is also considered useful for
specialists in rural development programs, agrarian reform, supervised
credit, and agricultural extension. It presents to all these professional
groups a precise and orderly analysis of the principles and methods
.of planning and analysis for agricultural enterprises.
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The book is divided into two parts. The first consists of seven
chapters in which the principles and methods ‘of planning and
analysis for the agricultural business are presented. The second
consists of three chapters containing a practical guide for the reorga-
nization and planning of agricultural businesses. Each chapter has its
own bibliography so that the reader may delve more deeply into
those subjects which may be of special interest.

Farm management is not only taught in the classroom, but is
improved and better understood when applied to practical farm acti-
vities. In order to give the book a more practical focus, its possible
uses were taken into account, and the autor included his experience
in extension and development programs in various countries of Latin
America, as well as research projects in agricultural economics, rural
development and agrarian reform activities, classes, seminars, lectures
and articles.



PART ONE

PRINCIPLES AND METHODS FOR THE ANALYSIS AND
PLANNING OF THE AGRICULTURAL ENTERPRISE
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INTRODUCTION

Modern planning techniques for agricultural enterprises vary from
simple partial budgeting to linear programming. This book will
concentrate on methods of analysis and planning of agricultural
enterprises, placing special emphasis on budgeting as a planning tool
for farms.

The principal objective of this chapter is to discuss the meaning
and scope of management in the agricultural enterprise, its goals and
its relationship to other sciences or disciplines.

The study of how agricultural producers use resources (land, labor
and capital), how they plan changes in their use of resources and how
they can improve it belongs to the field of farm management.
However, this field includes not only the process of agricultural
management as applied to the individual business, but also the study
of farmer groups which exist in any given country.

Farm management is not a specialized branch of pure science; its
role is to apply the various sciences to achieve success for the business.
It includes consideration and appreciation of the economic conse-
quences of alternative plans of action (including inaction) to be used
as a decision-making guide for individual producers and for national-
level planning and management of agricultural policy.

The objectives of farm management are:

— Helping individual producers to make better use of resources in
a manner which is compatible with society’s well-being.

— Providing a fundamental analysis of the efficiency of national-
level combinations of resources to serve a» 1 basis for improving
public management of resources in planning agricultural policies
or determining the orientation of institutions which control
productior. efficiency.

Various interrelated sciences, disciplines and fields of study apply
to farm management, some pertaining to the natural sciences and
others to the social sciences. Although it is not necessary to make a
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comprehensive list of them, a few examples include management,
economics, sociology, anthropology, psychology, political science
and the natural sciences.

Farm management involves the application of agricultural and
livestock technology and a mastery of techniques for practical orga-
nization based on systematic and scientific studies of the production
of goods and services.

Farm management is a discipline and an art whose objective is to
integrate and apply a set of sciences, fields of study and agricultural
technology to the solution of managerial, social and cultural
problems and the physical and economic efficiency of production
within the agricultural enterprise.

The natural sciences, in combination with other sciences, generate
technology and help apply it in efforts to increase production levels
and introduce crops and animals adapted to the surroundings in
which the business operates. In their work to apply modern technol-
ogy, they also give the farmer the means to accept new changes.

The social sciences are used to incorporate the human factor into
the production process through broad participation.

Managerial sciences facilitate the decision-making needed for
coping with the multiple problems of management which arise in the
business. Many of these decisions are of an economic, technical or
socio-cultural nature. Some must be based on simultaneous consider-
ation of multiple factors.

Economics provides a basis for organizing the economic produc-
tion of the enterprise in order to provide sufficient income to cover
the costs of land, labor, capital-and management, leaving sufficient
margin for debt payment and for covering the expenses of the farm
family, and to reserve funds for savings.

In the area of economic considerations (application of production
economies), four important decisions must be made (Hedges! ®). The
first is related to problems of converting company resources into
final products, that is, the factor-product ratio. For example, this
would include the quantity of fertilizers, labor and other elements
which must be combined with land to obtain a given product. The
second relationship seeks the most effective method for combining
two or more factors to obtain a given product, that is, the factor-
factor ratio. For example, it is necessary to determine the best
combination of forage and feed concentrate to maximize milk
production. The third relationship specifies what should be pro-
duced, how much of each crop should be planted, and the most
efficient use of the available resources. This is called the product-
product ratio, since it is necessary to choose various products. The
fourth decision involves the amount of time between the point of
making an investment in land, building and machinery, and the
moment the investment begins to generate income through the
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productive process. This is called the “time decision” and requires
the producer to calculate the value of expected future income.

Besides the process of decision-making which, as noted earlier, has
economic, administrative, technological and social implications, farm
management involves:

— managerial procedures which, in the case of community enter-
prises, should guarantee member farmers full participation in the
decision-making process;

— organizing the enterprise by combining the farmer’s work with
the most appropriate tools and thus achieving maximum effi-
ciency in the systematic and coordinated use of available labor;

— acquiring capital for the business, including both individual and
share capital;

— planning agricultural production including exploitation systems
(comunal, mixed or individual);

— keeping in mind the relationship between the enterprise and
national and regional planning efforts. This involves develop-
ment plans and government policy in the agricultural field;

— maintaining the proper relationship between the enterprise and
v regional planning and production programs;

— managing (controlling and guiding) the various activities of the
enterprise;

— coordinating (synchronizing and unifying) internal and external
activities;

— establishing communication; that is, transmitting information,
orders, etc. within and outside of the enterprise;

— maintaining control; that, is verifying the results of activities
according to pre-established plans and instructions;

— applying technology to the agricultural production process;

— observing the internal and external social relationships of the
enterprise;

— training farmer groups in the technical, administrative and social
processes related to the business.
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The following chapters give .a more in-depth analysis of each of
these aspects within the context of agricultural management.



CHAPTER 1

CHARACTERISTICS OF AGRICULTURE

The total agricultural production of a country comprises the sum
of production of all the agricultural enterprises, farms, and produc-
tion units. Agricultural progress depends largely on good manage-
ment of each farm, no matter how small its size or volume of
business or how simple its organization.

The management of the agricultural enterprise is carried out
within the agricultural sector. Agriculture has special characteristics
that distinguish it sharply from the industrial sector and define the
special relationship that exists between the two. A review of the
factors which characterize agriculture will assist in understanding the
differences and relationships between agriculture and industry. It will
also serve to explain why farming requires special treatment in the
agricultural policies of a country.

Frequently, farmers are advised to adopt systems of operation and
organization developed in other industries so as to eliminate most or
all of their management problems. Nevertheless, agriculture is differ-
ent from other industriesin so many basic ways that managerial
techniques used in other fields, such as the steel industry, the
automotive industry, wholesale distribution, or retail merchandising,
have little or no application to agriculture. This can be observed by the
frequency with which successful entrepreneurs from other fields
suffer severe losses when they move into agricultural production. For
these reasons, the principles of farm management cannot be based
solely on the managerial methods used in other areas, such as
industry.

The elements which characterize agriculture and differentiate it
from the majority of other industries can be divided into the follow-
ing groups: basic factors of production; organization; financing; and
continual change.

BASIC FACTORS OF PRODUCTION

The basic factor of production in agriculture is biological, while in
the majority of other industries it is mechanical. The farmer works
with living materials. Diseases and pests may appear very unexpect-
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edly, and small changes in weather can have a severe impact on
production. For example, if a hog suddenly develops cholera
symptoms, even the immediate implementation of a vaccination and
quarantine program cannot prevent serious losses.

The manufacturing industry, by contrast, is not subject to such
rapid and severe changes. In this industry, sudden losses can occur,
such as a breakdown in machinery or a stalled delivery truck. In
these cases, losses are in terms of time and actual production and, if
the damage is repaired quickly, the capital and income structure of
the business is not threatened, as in the case of agriculture.

Because of its biological character, agriculture is a high-risk
industry. In the agricultural enterprise, any variation in weather,
temperature, precipitation or humidity requires a readjustment of
the day’s or perhaps the week’s work. The majority of the other
industries are less affected by such variations; although they do run
risks, the danger is less. This is why almost all non-agricultural,
industrial operations have insurance to protect the producer against
loss. This type of coverage is not easily available to farmers; and
management practices must therefore be duly modified.

These contrasts are not meant to belittle the problems of other
industries, but to show the differences among various types of
management.

ORGANIZATION

The majority of industrial enterprises are organized on a large
scale. This allows for standardization of production, increases in the
volume of products marketed, national and international advertising
campaigns, and production contrel to sustain constant levels or
adjust to general price shifts.

Because of its intrinsic nature, agriculture does not easily adapt to
large-scale operations.

A great deal of the economic theory on perfect competition is
much more realistic for agriculture than for industry, and research
has indicated that prices of selected agricultural products tend to be
very similar to prices likely to occur under conditions of perfect
competition.

Aside from these size factors of the production unit, other
important characteristics involving the organization of the sector also
deserve special mention. These include standard production; the
constant need for quick decisions; and the reaction of agricultural
production to price fluctuations.

Standard production

Many non-agri-ultural industries produce great volumes of highly
standardized items. With the use of machinery and well-trained
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personnel, it is possible to make a large quantity of articles exactly
identical in size, shape and quality. Such practices are impossible in
agriculture. For example, after more than 60 years of scientific
potato research and the selective breeding of the most desirable
types, we still have no two identical potatoes. Seed which is planted
one year will give a very different product the ensuing year, in terms
of size and uniformity. Although farmers have developed many
systems of classification and standardization, they have still not been
able to market absolutely uniform products.

The process of classification is costly and thus can only be done in
large volumes to reduce costs. This usually cannot be accomplished
by the individual farmer, but must be handled instead through
associative businesses, cooperatives or similar organizations. In many
countries, only the relatively uniform products are sent to market.
By means of special programs, such as sizing services, cooperatives,
etc., nationwide or statewide classification and sizing regulations
have been introduced for certain agricultural products.

The management problems of the individual farmers are different
from those of industry, due in part to the fact that their products
represent only a small percentage of the total market supply.

The constant need for quick decisions

The characteristics mentioned above lead to another organization-
al difference between agriculture and industry: the constant need for
quick decisions. All types of agricultural endeavor require the farmer
and all the employees to make fast decisions. Farmers must be
skillful at adjusting to changes in the work environment.

When a flood occurs or a storm damages the crops, the fields must
be drained and damaged plants removed immediately. There is no time
to call board meetings, prepare summaries or discuss at length the
relative merits of drainage or the potential losses incurred from
additional labor and other costs; decisions and action must be taken
quickly.

Price fluctuations

Generally, industrial enterprises are organized under some form of
monopolistic control or other type of structure to isolate them, to a
greater or lesser degree, from the framework of perfect competition.
Agriculture, on the other hand, comes closer to possessing the
characteristics of perfect competition. When prices of industrial
products vary, the industry can adjust its production more or less
rapidly to a new level because it is not subject to climatic or biologi-
cal conditions of production. If prices rise, the industrial production
process can be stepped up to produce a greater volume, and there-
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fore, yearly production and prices of the majority of industrial pro-
ducts move in the same direction. When prices fall, production
decreases; when prices rise, production tends to increase.

In agriculture, prices and production generally move in opposite
directions. A relatively large volume of production tends to depress
prices; a small volume tends to boost prices. In the short run, the
difference is caused by the fact that the farmer has little or no
control over volume of production due to the characteristics of agri-
culture analized above. In industry, this can be avoided by varying
production schedules. Even in the long run, there is some doubt
about the ability of agriculture in general to adjust production and
satisfy certain price conditions. '

In summary, prices and profits in agriculture fluctuate to a much
greater degree than those of other industries, owing principally to the
inability of supply to adjust to demand in the short run.

Also, seasonal variations dictate specific harvest periods, thus
preventing supply from adjusting rapidly to demand. Supply is
seasonal, while demand is constant. This situation also affects prices
and marketing practices by creating a need for intermediaries to buy,
store, transport and transform products to be delivered to the
consumer at the moment they are needed.

Finally, the perishable nature of the majority of these products
places the farmer in a difficult situation, reducing his “contracting
power” and limiting his influence on supply and on product prices.

FINANCING

In the area of financing, the problems of the agricultural sector are
also different from those of other businesses. Since agriculture is
subject to many adverse risk factors, it is both difficult and costly to
obtain investment and insurance against risks in agricultural produc-
tion. In addition, the time necessary for recovering the capital
investment is slow, and interest and forms of payment differ from
those of other types of investments. This means that special credit
and farm management practices must be adopted, different from
those of other industries.

The basic measure of efficiency in the use of capital for business in
general is the time needed for capital recovery, that is, how fast the
original capital is recovered through commercial receipts. A rapid
rate of recovery indicates efficient use of capital. In retail businesses,
such as pharmacies, supermarket chains, department stores, and
others, the time required for capital recovery is normally from one to
three months, that is, total commercial receipts after one to three
months are equal to capital invested. In agriculture, this period varies
from seven to nine years for beef cattle and from one to three years
on dairy farms. Diversified agricultural firms including both crops
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and livestock have a recovery time of approximately five years. Most
non-agricultural businesses have recovery periods 10 to 20 times
faster than those of this sector.

Capital recovery in agriculture is relatively slow because the pro-
duction process generally requires variable time periods. This does
not mean that agriculture is inefficient; but it does mean that farmers
must face management problems related to use of capital consider-
ably different from those of other industries, which in turn implies
that new credit solutions must be found for credit and financing
problems in agriculture.

CONTINUAL CHANGES

The process of agricultural production is in constant flux. The
changes affecting this industry can be classified into four groups:
economic, physical, technological and institutional.

Economic changes

The prices which the farmer receives and pays change con-
tinuously according to the supply and demand of products and
inputs. Such price fluctuations require farmers to readjust produc-
tion decisions in view of new situations.

Physical changes

These are outside the control of the farmer and include variations
in climate, such as droughts and floods, as well as pests and diseases.

Technological changes

Every day, new plant varieties are developed which have shorter
growing seasons and are more resistant to pests and diseases. Like-
wise, new machinery and equipment are introduced for improving
product quality.

Institutional changes

Changes in government produce changes in policy orientation in
general and in the agricultural and livestock sector in particular, as
well as modifications in institutional structures. This means that
management and organization in the agricultural sector undergo
changes which affect the type and quality of services (credit, exten-
sion, promotion, marketing) available to farmer; and influence land
tenure systems and the number and size of farms in the country.
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RESOURCES AND FACTORS CIRCUMSCRIBING THE
ACTIVITIES OF AN AGRICULTURAL ENTERPRISE

Before describing the different types of existing enterprises, it is
necessary to analyze the types of resources used by the enterprise to
reach its fundamental goal, that is, the transformation of resources,
or inputs, into products. It is also appropriate to analyze those inter-
nal and external factors which condition production and productivi-
ty (Brevis and Jolly®; Segundo Curso Nacional de Administracion
Rural?4). See Table 1.1.

Production resources

These resources have two characteristics: they are scarce and they
have alternative uses. Their contribution to the production process
varies, but they never act in isolation to obtain a given quantity of
production. The quality and quantity of the resource, the techniques
employed, and the skill used in obtaining the best possible combina-
tion all help to determine the quality and quantity of the final
product. Although the combination and interrelationships of
resources vary according to different agricultural zones, for teaching
purposes these resources are classified into three groups; natural,
human and capital (Segundo Curso Nacional de Administracion
Rural?*4).

Natural Resources

These resources are provided by nature and thus have a strong
influence on product selection (Brevis and Jolly®). There are three
types of natural resources: land, water and climate.

Land. This category includes air, sunlight and soil composition.
Thus the suitability of land for agricultural purposes varies according
to its nature, topography, fertility, permeability, depth and degree of
erosion. These variations in turn make it possible to use the land for
different crops. Shifts in fertility, slope, depth, permeability or
erosion determine agricultural applications, and all these variations
affect yields and determine soil management and conservation regi-
mes.

Some authors classify land as capital because it is a scarce resource
whose commercial value depends on human effort, quality, and
accessibility to markets. Moreover, land title is a form of savings and
investment, for land owners expect a return on their investment
greater than or equal to what their savings would have produced if
they had been invested in some other type of real estate or activity.
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TABLE No. 1.1. Resources and factors circumscribing the agricultur-
al enterprise

. Land
Natural Climate
Water

Farmer
RESOURCES<Human Unpaid Family
Contracted

Investment
Capital Fixed operating
Circulating operating

Managerial

Land reform

Prices

Markets

Transportation, Roads

Externali Legislation Tools which
Credit >form part of

Technical Assistance agricultural

Community Development | policy

Research, Technology

e

FACTORS - —

< Size or volume of business
Crop yields
Livestock yields
Selection and combination
of products Tools

Internal < Labor efficiency > controlled

Machinery and equipment | by the
efficiency farmer

Marketing methods
Personal circumstances of
farmer and family

Water. The availability of this resource is another factor that helps
determine what can be produced; thus it is necessary to know both
the specific water requirement of various crops and the availability of
water during the seasons of the agricultural year.
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Climate. Each crop also has a very specific season for planting and
harvesting, defined by water and temperature requirements for the
normal development of plants and animals. Consequently, it is
important to maintain records of the quantity and distribution of
rainfall to be used as climate indicators.

Human resources

The traditional source of human labor on family-run agricultural
enterprises is the farm family itself. Other important types of human
resources are hacienda laborers, plantation workers, agricultural
specialists, agronomists, veterinarians, and zoologists. The agrarian
reform process in some Latin American countries is giving rise to new
types of agricultural enterprises in which work is provided by the
campesino members. Campesinos are defined as “‘persons of limited
resources who derive their livelihood from the rural sector.”*

Consequently, the campesino has the double responsibility of both
providing hand labor, through work and managerial skills, and
making decisions on such matters as the nature, methods, and
quantity of production, and selecting the system of exploitation
(communal, mixed or individual) to be employed. This area of
decision-making also extends to the internal organization of acti-
vities, input and food supplies, and product marketing. Consequent-
ly, campesinos must be trained in this area so as to handle effectively
the new responsibilities imposed by the application of agrarian
reform programs.

Additionally, the various participants must be provided with
a_dequate wages and with the housing, nutritional, health, and educa-
tional services they need to attain standards of living at least
comparable to those of other productive sectors.

Capital resources

Capital is defined as the whole set of goods produced by human
activities, and available for use in the production process. Capital in
the agricultural enterprise consists of machinery, equipment, build-
ings, improvements, livestock, and supplies.

Table 1.2 gives the classification of capital resources developed for
the Course on Farm Management given in Pelotas?* and adapted by
the author. The categories are defined as follows:

(*) Definition suggested by the Fourth Inter-American Meeting of Agrarian Reform
Officials, Panama, May 15-20, 1972.
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Investment capital. This includes land and improvements.
Improvements from direct investment are incorporated into the land
and cannot be appraised separately from it. They include drainage,
irrigation facilities, leveling, and removing tree stumps.

TABLE No. 1.2. Classification of capital resources

-

PLand

Investment < Improve- Investment
ments < Active

Agricultural
= Passive
Capital (" Non- ‘
urable~——from Income
Operating < Fixed< from Labor
Durable
Circulating
L L

Agricultural improvements are investments of a permanent nature
which are incorporated into the land and can be valued separately,
but not withdrawn physically without causing damage. They can be
active or passive. Active improvements have a vegetative life and are
productive goods tied to the land for more than one agricultural
season, such as permanent fruit, forestry or forage plantings. Passive
agricultural improvements include real estate holdings which do not
produce by themselves but do contribute to production,. such as
buildings and installations.

Operating capital. This category comprises fixed operating capital
and circulating operating capital.

Fixed operating capital includes goods for production, either alone
or in combination with other inputs, that last for more than one
agricultural season. They can be durable (machinery, tools, imple-
ments) or non-durable (animals, both income-producing and labor-
producing).

Circulating capital has a life of not more than one agricultural
season, has no fixed identity, and causes cash flow movements. It
includes wages, seed, fertilizers, pesticides, feed stock, transporta-
tion, taxes and gasoline.

Circulating capital should not be confused with direct expenses.
(There are two kinds of expenditures: direct and indirect or capital.)
Direct expenses are personal capital belonging to the farmer, but
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temporarily present in the productive process. The time period
during which these funds are being used is the determining factor,
and therefore only a part of direct expenditures constitutes circulat-
ing capital. The size of this proportion depends on: a) the time
between the moment money is needed for a direct expenditure and
the moment the money is recovered in the form of income from the
sale of a product, and b) the frequency of turnover of the cycle of
income generated during the agricultural season.

The direct expenditures are equal to circulating capital only when
the expenditure is made at the beginning of the agricultural year and
the money is not recovered through product sales until the end of
the year.

Management

This subject will be studied in the following chapter.

External factors

In the process of decision-making, the campesinos must juggle a
series of factors over which they have no control, including agrarian
reform, prices, markets, roads and transportation, legislation, credit,
technical assistance, farmer organization, community development,
and research and technology, all of which is provided by various
governmental agencies, according to agrarian policy positions.

Internal factors

These factors are under the total or partial control of the enter-
prise and therefore are called internal. They include size and volume
of the enterprise, crop and animal yields, product combinations,
labor efficiency, machinery and equipment efficiency, marketing
methods and the personal circumstances of the producers and their
families

TYPES OF AGRICULTURAL ENTERPRISES

Various methods exist for classifying agricultural enterprises. The
definitions in this book are the product of historical-political-social
processes and are closely tied to the agrarian structure which
predominates in each country. They may appear to be imprecise or
to omit some of the components which actually exist. Nevertheless,
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they are considered appropriate for the purposes of this book, as
they have been promoted and disseminated with slight modifications
in several countries through existing legislation.

PRIVATE ENTERPRISES OF AN INDIVIDUAL OR CORPORATE
NATURE

The first category includes the classical latifundio and minifundio
systems, operating on an individual or corporate basis. Also, the
traditional family enterprise, which continues to exist as a response
to defective agrarian structures in some countries, belongs to this

group.
Latifundio

Although often viewed as an enterprise based on economic consi-
derations, according to Garcia®, “the latifundio .constitutes a multi-
faceted system of social domination based on a monopoly of the
land. Historically, the social picture in Latin America is characterized
by a diverse range of types of latifundio structures and by a diversity
of integrated and original systems that make up the composite
whole.”

The latifundio, according to Garcia, is characterized by: “an inac-
cesible system of ownership structured, historically, for social domi-
nation; this system has not been modified by the capitalist mecha-
nism of a land market (purchase, sale and rental), and the process of
expanding the number of landowners has taken place at the level of
small family units and minifundios as a result of the pressure of
inheritance and the strong campesino desire for land.

“It is a system of work with no promotion, based on immersion,*
paternalistic relationships and the obstruction of communication at a
national level. . .

“It is an entrepreneurial system devoid of rational standards for
expenditures, investment, or productivity. . .

“It is a system of national relationships dependent on the rural
power structure: this is why the latifundio exercises such predomi-
nant influence in relation to the national system of marketing,
culture and political organization.”

(*) “Immersion is defined as a state of incommunication or isolation of the rural masses
imprisoned in the social composite of the latifundio and cut off from the processes of
change, of political power, and of participation in the activities that typify, strengthen,
and vitalize the society of a country.”
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The hacienda is a typical latifundio enterprise in Latin America. It
is characterized by its large land holdings, low investment of capital,
and cheap labor. It also attempts to meet all its own consumption
needs through internal production. Its owner is not concerned with
the productivity of the land, but only with the profitability of the
operation (Sudrez de Castro?¢). That is, he is not interested in yield
per unit of land surface or per head of cattle, but with total income
based on low wages and access to the means of production which
provide him with his ties to power. This is the case of the hacienda in
Argentina, Uruguay and southern Brazil.

The plantation is another form of latifundio which appeared after
the hacienda. It also has special characteristics which distinguish it
from the hacienda in many respects. It has a large expanse of land
dedicated to one crop (almost always an export crop such as bana-
nas, coffee, cacao, sugar cane) and has a high level of investment
capital. It is generally owned by a company or corporation and
maintains an impersonal relationship with the worker. Labor is

mechanical and unskilled, carried out by rural proletarians whose
access to the administration never goes beyond their contact with the

foreman, a person whose own position on the hierarchical scale of the
enterprise is very low-level (Sudrez de Castro? ).

According to Tannenbaum, as quoted by Sudrez de Castro?¢, “the
hacienda is not simply an individually owned agricultural holding. It
is a company under private ownership and control. The hacienda is a
social system that guides the life of its members from the cradle to
the grave and considerably influences the rest of the country. The
hacienda is economics, politics, education, social structure and indus-
trial development.” The hacienda has exercised, and in places
continues to exercise, an isolating and conservative influence. It has
maintained the time-worn, routine methods of sharecropping and thus
impeded the incorporation of technological innovations into crop
production; it has inhibited social mobility, discouraged trade and
perpetuated a tradition of authoritarian relationships which lead
directly to paternalism. It has restricted the accumulation of capital,
for it resists change and thus has no need of new investment. Like-
wise, it has encouraged soil erosion (Sudrez de Castro?*).

Minifundio

Closely related to the latifundio is the minifundio which is defined
as “that production unit in which the available land is absolutely
insufficient to achieve the following three essential objectives:
productive employment of the family labor potential, a supply of
resources sufficient to maintain life, and the possibility of establish-
ing a truly functional agricultural enterprise.” (Garcia'®).

Some authors point out that, although the potential for labor may
be insufficient, it can be productive. Others note that the minifundio
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does maintain life, but at a level of total poverty, and therefore is not
desirable. The essential concept of the minifundio is its capacity to
provide work opportunities for family labor and to yield income
through which the farmer can aspire to an improved standard of living.

Family-run agricultural enterprises

Agrarian laws in a number of countries (including Colombia, Vene-
zuela and Costa Rica) include the development of family-run agri-
cultural enterprises as one solution (among others) to the problems
of the latifundio. Traditionally, the family enterprise is viewed as a
land area which provides work to the farm family and for occasional
temporary laborers. It is assumed that the farmer possesses the level
of technology necessary to support the family, cover operating
expenses, and accumulate a certain margin of savings.

There are pros and cons to the concept of the family-run agricul-
tural enterprise. They have been summarized by Araujo’ as follows:

—The farmer acts as both administrator and worker, and the
family members provide labor. This allows for more flexible
planning of tasks, taking into account the needs and potential of
the family.

—It gives the campesino an opportunity to exercise personal
initiative and develop a business-like attitude.

—It guarantees a certain level of independence, security and
prestige.

—Due to tradition and the predominant social structure in some
countries, this type of farm is preferred by campesinos and has
been well accepted by them, for its individualistic model is well-
suited to their values and beliefs.

Restrictions on the success of the family-run agricultural enter-
prise include:

. —It involves high fixed costs and often an inadequate level of
investment due to the small scale of the business.

—It precludes the practice of large-scale planting and the adoption
of higher levels of technology for animal and/or plant production.

—It limits opportunities for labor specialization. The campesino is
both worker and manager and must therefore undertake a wide
variety of activities.
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—It promotes the isolation and individualism of distinct family
groups, impeding the provision of social services such’as education,
public health, and recreation, and technical services such as exten-
sion and input supply.

—It forces the campesino to act alone in dealing with markets for
products and inputs (means of production). This produces a price
disadvantage in both sales and purchases. Additionally, the campe-
sino receives inadequate market information as a result of isolation
and the lack of communication and coordination in production
activities.

—It encourages the tendency to subdivide land ownership among
the descendents of the family, which leads to the minifundio. The
family enterprise no longer figures as the only model solution to
the problems of agrarian structure in countries such as Chile,
Colombia, Peru and Panama, for the following reasons (Orchard
and Ortiz??):

— This system makes it impossible to implement an agrarian
reform program capable of affecting significant population
groups and of breaking the power structure. In fact, evidence
shows that the state of dependence of the campesino tends to
increase.

— Even though land is turned over to the campesino, this does not
constitute a real answer to campesino or national-level pressure
on the agrarian structure.

— The realigning of territorial boundaries, one of the objectives of
the new structure, is offset by the fragmentation of ownership.

— It prevents the rational use of land and other productive re-
sources, including buildings and facilities.

— Due to the small size and volume of its operations, it is unable to
reap the advantages of economies of scale.

— It tends to maintain the values of the traditional society.

ASSOCIATIVE ENTERPRISES

Other types of enterprises have been developed only recently and
are in the process of formation. These have emerged during the last
ten years as part Jf governmental efforts for a total reorganization of
the structure of rural society, eliminating the problem of social,
economic and political domination which is generated by latifundio,



characteristics of agriculture 35

as well as the problems generated by minifundio.

A number of countries feel that the family-run agricultural enter-
prise does not solve these problems. Thus, they are creating new,
diverse types of businesses based on associative patterns of tenure
and use of land. For this reason they have been called campesino
community enterprises (Orchard and Ortiz??').

Community enterprises

The brief explanation given above does not convey a complete idea
of the concept. The more striking characteristics of communal firms
will be discussed later, on the basis of the proposals and recommen-
dations of the Fourth Inter-American Meeting of Agrarian Reform
Officials® ¢ .

For example, the definition of a community enterprise given by
the Government of Colombia in Article 121 of Act number 4 dated
March 29, 1973, states: ““It is the associative form of production by
which campesinos with scarce resources combine their labor, indus-
try, services and other assets for the principal purpose of working
one or more undeveloped pieces of land and industrializing and
marketing their products, in order to divide among themselves, in
proportion to their contributions, the profits or losses which may
result. In community enterprises it is understood that agricultural
labor will be undertaken by members. When required, community
enterprises can contract the services necessary” (Orchard and
Ortiz?!).

Although the above definition contains almost all the characteris-
tics of an agricultural enterprise, it can be criticized in several areas,
especially when it states that the profits will be distributed among its
members according to their monetary contributions rather than labor
provided.

The characteristics of community enterprises are:

It consists of campesinos, which includes all members of the
subjugated rural classes: Indians, wage-earners and the rural under-
employed. This class-based definition differentiates it from organi-
zations made up of agricultural producers who enjoy medium-and
large-scale economic resources.

As a communal structure, it is based on common ownership and
common use of the elements of the enterprise, on control of deci-
sion-making through active participation by the campesinos in
company decisions, on the redistribution of profits according to
work provided, and on turning excess profits back into the enterprise
in the form of capital stock, thus not only benefitting the laborers,
but also creating new productive activities (employment) and contri-
buting to development of the whole campesino sector.
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As a business enterprise, it seeks the most efficient combination of
the factors of production and a rational use of natural resources in
order to obtain economic returns.

According to Pinto?3, a business enterprise must possess the
following essential factors:

—a given functional and administrative organization;

—a series of legal relationships defined by society, such as its
corporate standing, its responsibilities toward other enterprises, its
relationships with sponsoring institutions, and the set of standards
and rules within which it operates; and

—an entrepreneurial process of reasoning, including the social and
economic projection of existing resources enabling the enterprise
to reach its established objectives and goals. This implies short,
medium, and long-range planning.

This new concept of the farm as enterprise implies a new system of
land tenure, production and distribution of profits. It has advantages
from the economic standpoint, according to Orchard and
Ortiz2'»22: it makes available the benefits of economies of scale and
facilitates income distribution, adoption of new techniques,
implementation of national goals, rational use of resources, appro-
priate product marketing, creation of new sources of employment
and reductions in the cost of government-provided social services.

From the sociopolitical point of view, it allows for organized
campesino participation in the country’s general development and in
the national, regional and local planning process; it stimulates human
equality and solidarity and community development; it facilitates a
change of mental attitude in favor of development; acting as a
pressure group, it accelerates the process of change; it makes possible
a more effective integration of the poor campesinos into the develop-
ment process by strengthening their political organization; it helps
eliminate dependency relationships by developing the initiative for
self-help programs; it facilitates training for all members in areas
which enable them to participate actively in the planning and imple-
mentation of company projects and gives them the technical know-
how they need to develop productive activities.

According to this explanation, campesino community enterprises
must, by definition, satisfy the following conditions:

—Practice associative forms of production (self-managed or
co-managed) in the field of agriculture, thus elin}inating the need
for other forms of cooperation related to agriculture, such as
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cooperatives for marketing, credit, consumption, and services. This
is not meant to suggest that such associative forms cannot be
either useful or appropriate in their own right.

—Maintain common ownership and communal control of resources
and factors of production. ‘

—Promote equality of rights, obligations and managerial and
physical work in the enterprise.

—Require a personal commitment in the form of labor, either
managerial or physical. This also implies family participation.

—Employ wage-earners when necessary.

—Distribute the profits generated by the firm in proportion to
the work provided by the members.

—Enjoy certain ties with the government through an agrarian
reform institute which may exercise partial, direct or indirect par-
ticipation in the operation of the enterprise. This condition is
generally of a temporary nature, since once the firm is established,
it becomes private.

—Originate from processes of agrarian transformation. Examples
of such community enterprises exist in Colombia, Chile, Panama,
Venezuela and Peru.

—As noted above, there are differences in concept, operation,
administration, and organization from one enterprise to another,
according to Arana?. In Cuba, “these agricultural corporations are
the highest form of cooperative. Here the individual farms have
been consolidated and are worked collectively. Only under
exceptional circumstances are wage-earners used. They work as a
single production unit for obtaining credit, crops are sold collec-
tively, and compensation for the members is determined according
to the an;nount of work done. The group maintains a single set of
books. . .”

—In general terms, the membership of the business consists of the
campesino workers of the productive unit. Nevertheless, the defi-
nition is not iron-clad in this respect, since in some cases member-
ship extends not only to the campesino heads of households, but
also to relatives who live in the area or, in some cases, in neighbor-
ing communities.
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Social Action Agricultural Corporations (SAIS): Peru* -

This type of enterprise, created by the Peruvian government, is a
form of associative business which could well serve as a model for
.other countries. The Social Action Agricultural Corporation of Peru,
commonly called SAIS, is not very clearly defined in existing legisla-
tion, and its structure varies from case to case. “They are legally
constituted, private, limited liability companies whose members are
beneficiaries of agrarian reform laws. They are established whenever
the General Office of Agrarian Reform and Rural Settlement deems
it necessary. They are ruled by the basic principles of individual
corporations and of the cooperative system.”

In order to understand better the concept of an Agricultural
Corporation of this type, it would be helpful to note several charac-
teristics of the existing enterprises.

—At present some SAIS are basically a central unit made up of one
or more haciendas (integrated into agrarian cooperatives for either
production or service) expropriated through the process of
agrarian reform, and individual campesino communities. In this
case (that is, when the members are legal entities), the enterprise is
created by a definitive court ruling and constitutes a second-degree
group with an unlimited lifetime.

—When SAIS members are individual persons, the organization is
considered a transitional step toward cooperatives. Its lifetime is
variable.

—In other cases the SAIS combines numerous service cooperatives
and acts as a planning and service management unit.

—In reference to the use of land and human resources, the SAIS
exercises two important functions for the cooperatives of which it
is composed: a) marketing products and supplying inputs for the
agrarian service cooperatives, and stimulating a policy of land
consolidation among its members; and b) giving preference in
assigning direct labor to those members of the service cooperative
who do not possess individual plots of land.

(*) This section follows the guidelines of the documents presented to the Fourth Inter-
American Meeting of the Agrarian Reform Officials (16) and Orchard and Ortiz (21,
22).
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' _When the SAIS is set up, factors that must be taken into con-
sideration include the interrelationships between the system of
exploitation of the firm and its profitability, the labor require-
ments and the number of beneficiaries to be involved in the legal
proceedings.

—The SAIS should become a self-managed form of campesino
enterprise which offsets the socio-economic imbalances in its areas
of influence, distributing the benefits of the collective firm in
accordance with the development needs of the various groups of
CO-OWneTs.

—The SAIS should disseminate modern agricultural technology,
training the campesinos to attain high levels of production and
productivity. To this end, a development office exists to carry out
education and action programs to increase campesino participation
in the administration and management of the SAIS. This task has
been handled by specialists from the National System of Support
for Social Mobility (SINAMOS), but it is expected that gradually
this will become the full responsibility of the SAIS.

—Associative ownership also exists for land and other agrarian
holdings that are indivisible in nature. However, this does not
appear to include lands belonging to campesino communities. (The
campesino communities are legal entities composed of a group of
families with a traditional culture who have common ownership of
the land, work collectively, and are under the authority of their
elected officials, also of a traditional background).

—Since the communities have their own lands, under either
communal or individual ownership, and they are worked by
community members, all income derived from them remains in the
power of the community.

—All members participate in decision-making and in the manage-
ment of the firm through the institutional mechanisms established
in the by-laws. This characteristic is not totally valid, as a SAIS
formed by legal entities (cooperatives or communities) is run by
an administrative council of representatives of each member
group. Of course, it is assumed that these representatives are
democratically elected.

—The enterprise is committed to the efficient use of all resources
it has been legally granted.
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—The SAIS derives its income both by working the expropriated
haciendas which have been organized into production coopera-
tives, and by implementing projects created or promoted by the
corporation.

Cooperatives

According to cooperative theory, production cooperatives are
companies constituted according to the basic fundamentals of
cooperatives, stipulating that the members are the producers. These
basic fundamentals require equality (political, social, cultural and
economic), freedom and unity. There are seven principles: free entry,
democratic control, limited interest on capital, division of surplus in
proportion to participation, cash sales, cooperative education and
political and religious neutrality. The concepts of production may
vary considerably.

—The members may work directly and collectively to produce a
given product for sale.

—The members may be producers on their own plots and combine
their products to be transformed communally.

Cooperative enterprises fulfill some requirements which permit
them to be classified as community entities in the sense explained
above. Nevertheless, not all cooperatives are community enterprises.
It is worth noting that some countries (like Colombia) have special
laws for community enterprises, while in others (like Peru) the
cooperative has become an associative enterprise possessing all the
characteristics of the community firm.

STATE ENTERPRISES

Taking into account the role of the campesino and the state in
agricultural enterprises, two basic models of firms can be distinguish-
ed: state-run and semi-autonomous (combined state and private).

State enterprise

The state owns the land and the means of production. The campe-
sino participates in decisions concerning the fulfillment of plans
made by the state, which is the owner of the income generated by
the business. The campesino receives wages according to the type of
work performed. This arrangement provides job security. The state
must supply all the services which are required for the operation of
the firm and for the development of the community.
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An example of a state farm in Latin America appeared in Cuba
with the creation of the “People’s Farms” in early 1961, combining
the cooperatives developed on sugar cane latifundios and the direct-
management farms. These People’s Farms were state enterprises
belonging to the nation, in which the agricultural laborers were
provided with medical attention, housing, education and all public
services, besides their wages. These farms proposed to solve the
economic differences which existed among cooperatives by reinvest-
ing the income in the farm itself or in the creation of similar farms
(Menjivar! 7).

Semi-autonomous enterprises

These vaty according to the role played by the state and the
campesinos. There are several types, but they more closely resemble
owner-operated companies rather than state enterprises, as the state
plays a role of shared responsibility.

The state participates as a member in the management and in the
distribution of surplus. It can retain ownership of certain resources,
but control is exercised by the campesinos. It can redistribute or
reinvest its share of the surplus in the area or in the enterprise itself,
with the consent of the campesinos. In some instances the state is a
privileged member.

In any case, the state is the authority, provides the basic services
to the campesino community, and supervises and legislates national
and regional policies.

SUMMARY

Farm management is a discipline and an art whose purpose is to
integrate and apply the concepts of natural and social sciences such
as agronomy, management, economics, sociology, psychology and
agricultural technology to the solution of the problems of physical
and economic efficiency on the enterprise and to the solution of its
.managerial and socio-cultural problems.

The characteristics of agriculture as presented in this chapter are:

Basic production factors. It is biological and depends on, or is
subject to, the climate.

Organization. In general, agriculture is not a large-scale operation,
while industry is. This presents some disadvantages in terms of the
difficulty of standardizing production, flexibility, frequency and
rapidity of decisions, and reactions to price fluctuations. Owing to
the biological nature of production —perishable products, seasonal
crops, cyclical variations— prices and profits in agriculture tend to
fluctuate more drastically than those in industry. The production of
agricultural products is seasonal, while demand is steady. This charac-
teristic also influences prices.
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Financing. Capital recovery in agriculture is relatively slow in
comparison with retailing, manufacturing, and other types of busi-
ness. This is due to the biological and climatic dependence of agricul-
ture. Agriculture requires a period of gestation or vegetation. This
implies that the problems of credit and financing must be adapted to
these characteristics.

Continual changes. Agriculture is always subject to change. Essen-
tially this is due to the frequent economic and physical shifts in
technology and institutions.

The resources available to the farmer are: natural (land, water and
climate); human (family labor and wage-earning campesino labor);
and capital, which can be broken down into land and improvements
(fixed assets) and operating capital.

There are various types of agricultural enterprises. Some stem
from historical-political-social factors such as latitundios (haciendas
and plantations), minifundios and family-run agricultural enterprises.
Others are the result of agrarian reform processes in which the
government seeks to alter the social structure by creating associative
enterprises such as cooperatives, community enterprises and social
action agricultural enterprises. In other cases the state takes the
initiative and promotes state farms, although the degree of state
participation varies from one case to another.

QUESTIONS

1. Discuss some of the differences between agriculture and industry
which affect management practices' in agricultural enterprises.
Prepare a comparative table and graph.

2. Describe the types of enterprise which exist in your area. Examine
and analyze their advantages and disadvantages from the point of
view of their contribution to the solution of problems of the
agrarian structure.

3. Describe a community enterprise and compare it to a family-run
agricultural enterprise.

4. Briefly describe the field of agricultural management.

5. Prepare a table indicating the sciences employed in agricultural
management.
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CHAPTER 2

MANAGERIAL SCIENCE IN AGRICULTURAL ENTERPRISES

Programs of agrarian reform in Latin America are creating new
types of agricultural enterprises different from the traditional family
operation. Generally, these new companies have a greater volume of
business and land and, consequently, their organization is more
complex than that of the family farm. For this reason the study of
business management assumes particular importance, since modern
conditions make it necessary to borrow the managerial principles and
methods used in other industrial enterprises. Nevetheless, the main
characteristics of agriculture must be taken into account in the
application of these principles. This chapter explains administrative
functions and describes their role in agricultural management.

THE FUNCTIONS OF ADMINISTRATION

The administrative sciences are the result of an evolutionary
process initiated many years ago, through which administration has
evolved and acquired its own identity.

Administration has been defined as a “social science comprising
technical and practical principles whose application to human groups
makes it possible to establish rational systems of cooperative ac-
tivities for the achievement of common goals beyond the scope of
individual efforts.” (Jimenez! ?).

This definition implies that management is considered a social
science and thus has a body of laws, standards and techniques to be
applied to human situations.

Administration is closely related to other scien~es such as econom-
ics, sociology, history, geography, law, psychology and political
science.

The definition also implies that the science of management
contains a body of principles with which to direct individuals orga-
nized into formal groups based on common goals.

Another of the many definitions was put forward by Newman' ¢,
who says: ‘“‘Administration is the guidance, leadership, and control of
the efforts of a group of individuals toward some common goal.”
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This definition covers some of the basic functions the manager
exercises, such as planning, organization, resource gathering, direc-
tion, coordination and control.

PLANNING

Planning could be defined as the process of selecting future actions
likely to produce desired results. It is a methodology for decision-
making. Since decisions involve choosing between two or more alter-
natives, it should be added that planning is a methodology for select-
ing alternatives.

All planning implies two spheres of action: establishing objectives
and goals and adopting the means or instruments most likely to
produce them. If planning is to be effective in the fulfillment of
objectives, it must be operative rather than merely theoretical.

Planning is done in every agricultural enterprise, however large or
small. As the size of the business grows, this activity tends to become
more complex. This does not mean, however, that if the business is
small (single-family), planning is not important. It is a function that
cannot be omitted if the enterprise is to be successful.

The planning process in an agricultural enterprise must include an
analysis of plans drawn up in previous years, so that past problems
can be identified and future plans can be improved. Various methods
have been used in planning for agricultural enterprises, including
partial and overall budgeting and simplified and linear programming.
A detailed description of the first two methods and some basic
concepts of linear programming appear in Chapter 3.

ORGANIZATION

The concept of organization has been defined and handled in
various ways by different authors. The word ‘““organization’ has been
used to denote: the process of gathering and arranging diverse,
mutually dependent parts into a whole; a unit made up of various
mutually dependent components, each with a specific function; a
group of individuals gathered together for a given purpose; and any
company’s management staff (Terry2?).

This book will apply at least two of these concepts, as organiza-
tion in the agricultural enterprise implies the process of various
managerial units vorking together to carry out established plans and
maintain relatior. hips between executives and employees. That is to
say, it is a struct.-e within which the operative and administrative
tasks are carried out through a division of labor.
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The _oal of organization is to allow an activity or group of ac-
tivities to achieve the best possible economic and social results.
Consequently, organization requires a broad knowledge of the
techniques involved in each activity.

Organization places great importance on three elements (Des-
ruisseaux®): the worker, especially in terms of physiological and
psychological attitudes towards the work; the work itself, including
both intellectual and physical tasks; and the work place, which in
this case is the countryside, where agricultural activities are conduct-
ed.

Organization also involves simplifying physical tasks. This means
making the best possible use of available resources in order to obtain
the best results.

According to Desruisseaux®, Taylor originated the idea of simpli-
fication of physical labor. His studies in the industrial sector led him
to establish certain principles which could be applied to the agricul-
tural enterprise, especially the associative type:

— specializing the functions of supervision and implementation,
that is, requiring work from each individual according to his or
her knowledge and abilities;

— separating preparatory activities from implementation, letting
non-specialized workers take care of the latter. This eliminates
time-wasting in task implementation and improves the use of
labor;

— studying and determining special techniques for each operation
phase by reviewing the principles and methods; and

— distributing the benefits of simplification of labor.

These principles have broad application in the associative enter-
prise. In addition, such areas as training and distribution of benefits
are inherent in them.

PRINCIPLES ON WHICH THE ORGANIC STRUCTURE OF THE
BUSINESS SHOULD BE BASED*

The structure of the organization must take into account certain
basic principles considered fundamental for an appropriat-
hierarchical-functional relationship. These principles are:

*  This section follows the guidelines established by Ricardo?2,
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Unified command

Subordinates have only one boss and bosses know who their
subordinates are. Each activity is properly defined and fits into the
overall organizational scheme.
Extent of control

The extent and limits of control depend on the size and type of
the business. There are three important factors to consider:

Limitations on the number of persons to be supervised. It has been
scientifically shown that one boss can efficiently control from three
to seven subordinates.

Distance limitations. This refers to the physical distance between
the controller and the person being controiled. This is important in

large agribusinesses where centralization and decentralization must
be considered.

Time limitations. This has to do with the periods in which control
should be exercised. Timing and continuity are important factors.

Homogeneity of tasks

This is related to the idea of unified command. In general it
includes the following aspects:

— each laborer on the farm or agricultural enterprise should know
what his or her activities are;

—-the purpose of each task should be clearly understood;

— work shouid be divided into partial operations, easy to carry
out;

— the requirements of each activity or group of activities should
be defined, and responsibility for undertaking these activities
should be assigned;

— workers should be assigned according to their abilities and the
job requirements.

Delegation of authority and responsibility

This covers at least three fundamental conditions:



managerial science in agricultural enterprises 49

— Managers must have responsibility and authority if their work is
to be developed rationally and efficiently. Authority is defined
as the right to divide work among subordinates.

— Limits on the delegation of authority must be clearly defined.

— Authority and responsibility should be delegated from the
upper levels of the hierarchy toward the lower levels.

Correct use of personnel

This principle stems from those described above. Horizontal unity
joining the various hierarchical lines has the unfortunate effect of
lessening the task of supervision and control while increasing the
need for coordination. Therefore, managers must know how to use it
effectively.

In conclusion, the efficiency of a good, functional, hierarchical
organization depends on the ability of the management to develop
effective models of lines of authority that make the best use of the
various departments and horizontal bonds at different levels.

ORGANIC STRUCTURE OF AGRICULTURAL ENTERPRISES

The organizational phase should be clearly defined. Its purpose is
to produce the best possible combination of techniques to improve
the company structure. One such technique is the organizational
chart, a diagram of the administrative structure of the enterprise.

In the majority of family-run
agricultural  enterprises, these
diagrams are very simple. Research OWNER
conducted in Mexico by Cazarin®
found organizational charts similar
to those identified by the author
in Colombia and Perd. These cases
are very simple, for the organiza-
tional chart shows only the owner
and the laborers.

In the case of medium-sized WORKERS

businesses, the chart was found to
be slightly different (see Figures 1
and 2), for it included the foreman Fig. 1. Organizational chart
or administrator. A more compre- )

hensive diagram was found in a for small family farms.
typical hacienda in Peru (see Figure
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These traditional structures tend
to expand with the introduction of OWNERS
owner-operated or communal enter-
prises established through agrarian
reform programs (see Figure' 4).

It is also possible to use a simpler
structure, such as that discussed by FOREMAN OR
Sampaio (Figure 5). In summary, ADMINISTRATOR

each business should study its own
structure and adapt it to its own
needs.

Fig. 2. Organizational chart WORKERS
for medium-sized farms —————»

ASSEMBLING RESOURCES*

Another important function of the administrative process is the
assembling of resources. This means not only acquiring all the
resources (natural, labor and capital) necessary for the operation of
the business, but also putting together external factors, often called
intangibles.

The most important of these external factors is the legal structure,
providing the framework within which the business must function.
Second, it is necessary to consider the economic resources, or the
relationship with the credit or financial institutions that provide
investment and operating capital for the business. The third group is
the institutional or social area. It involves relationships with the
various institutions which in one form or another affect the opera-
tion of the business. This should include power groups, unions and
campesino organizations, wholesale markets, agencies that provide
transportation, technical assistance, etc. (see Table 1.1, Chapter 1).
In other words, this means all those external factors providing
essential support for the business.

The manager is responsible for assembling and handling these
external factors so that they fulfill two objectives at the same time:
1) each agency providing external support must realize the advan-
tages it will gain by cooperating with the business; and 2) feasible
means must be developed for fulfilling the external objectives.

*  This section follows the guidelines set down by Newman'”.
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GENERAL ASSEMBLY OF T:_lis is the maximum authority

Specialized Committees of the enterprise.

P -MEMBERS OR DELEGATES All workers take part in plan-
ning, debate, and decision-
making.

PRODUCTION | _
DEPARTMENT
MARKETING ADMINISTRATIVE SUPERVISORY
DEPARTMENT COUNCIL COMMITTEE
Council memllx-.rs represent the This committee supervises
ADMINISTRATION |_| General Assembly of Members, and controls the Adminis-
DEPARTMENT which authorizes them to trative Council.
manage the business. Members are elected demo-
They are answerable at all cratically from among the
MANUFACTURING times to the Assembly workers.
DEPARTMENT [ Members, are workers in the

enterprise, and are elected
democratically by the over-
These committees assist all membership.
the Administrative Council.
Their capacity is advisory,
rather than decision-making.
Members are elected from . . .
among the workers. This person is appointed
zy the Administrative
ouncil and given the
MANAGER authority to run the busi-
ness. The Manager may be
either a member or an
employee of the enterprise.

[ l I I

PRODUCTION MARKETING ADMINISTRATION MANUFACTURING
DEPARTMENT DEPARTMENT DEPARTMENT DEPARTMENT

Fig. 4.  Organizational structure of a self-managed enterprise. (Source: Centro
Nacional de Capacitacion e Investigacion para la Reforma Agraria.
izacion de la empresa de autogestion en el sector rural. C-4¢c

(r-16) 70. 30 p. (Mimeograph).

DIRECTION

Direction has been defined as ‘“‘the exercise of command, by
providing subordinates with the guidance that can produce a flow of
communication ” (Ricardo??). It consists of the authority and
practical knowledge needed to make the business run smoothly and
the ability to solve problems as they appear and accept the responsi-
bility for decisions. In short, it is guiding and conducting the day-to-
day operations.

Direction means giving instructions, motivating the people in
charge of carrying them out, and maintaining contact between
executives and employees. The process of managing can be simplified
with the use of both standardized methods and training
(Newman'¢).
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The idea of exclusive management has been eliminated from the
new agricultural enterprises. No longer is the owner the lone decision
maker and manager, for a decentralized board now must function
according to the organizational structure of each business. The admi-
nistrative council and specialized committees exist in order to
enhance campesino participation in the decision-making process and
the operation of the business.

The organization of management into departments or committees
represents the delegation, rather than the diffusion, of responsibility.
As a consequence, the administrative council or the most senior
executive continues to exercise responsibility, must be answerable to
superiors as well as subordinates, and must supervise and control the
middle managers.

It can be stated that “administration is a technique for directing
individual efforts within a formal framework, using scientific and
moral principles as well as a broad understanding of the human
personality, with all its potential and limitations” (Jiménez' ?). Thus,
the human factor becomes the common denominator uniting the
managerial functions.

. Besides effecting the decision-making process described below,
management acts as a motivator. It develops among employees the
. beliefs, values and attitudes that will help the individuals do their
work in the best interest of the enterprise.

There are two other functions intimately related to management:
coordination and communication.

COORDINATION AND COMMUNICATION

Coordination seeks to establish a system of contacts among those
working on the implementation of a plan, so that individual efforts
move toward a common objective.

The goal of coordination is to synchronize and unify group
activities. It guarantees that all the constituent parts of the agricul-
tural enterprise are harmonious and work together as a whole to
achieve the proposed objectives. This is one of the two principal
goals every executive tries to reach.

In order to achieve good coordination, the manager should
consider the following aspects set down by Newman' ¢ :

— simplifying the organizational §tructure;
— harmonizing policies with programs;
— establishing a good system of communication;

— providing all the assistance necessary to promote voluntary
coordination;
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— coordinating the work by means of job descriptions, concrete
instructions on activity coordination, etc.

Andrew and Willey* propose the following six principles for
coordination:

— Preserving human values. Efficient coordination is needed to
reduce tension and frustration to a minimum. This makes it
possible to satisfy human needs such as feelings of safety and
belonging. Achievements should be recognized and opportu-
nities for developing creative ability should be made available.
Thus the feeling of freedom of thought is maintained.

— Establishing communication channels to permit a free exchange
of ideas. Since an organization is a combination of human
relationships exercised through the delegation of authority and
the establishment of responsibilities, communication channels
must remain open.

— Keeping in mind basic interests and staff composition. This
principle is fundamental both for organization and for efficient
coordination.

— Orienting and supporting a democratic philosophy.

Harmonious relationships among the members of an organiza-
tion should be the result of a democratic philosophy which
allows for the participation of all personnel, especially the cam-
pesinos, in policy planning and formulation and in sharing res-
ponsibilities.

— Facilitating plans for determining and evaluating staff efficien-
cy.

— Establishing basic regulations for the work of the groups,
making responsibility and authority for decision-making clearly
understood.

Closely related to coordination is communication, defined as ““the
transmission of information or orders among the various elements
and structural levels of the organization > (Ricardo? ? ). Communica-
tion makes it possible to bring together all the parts and elements of
the organization and stimulates people to work toward certain goals.

The functions of communication in an organization are:

— transmitting information and knowledge from person to person;
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— motivating and directing people to action;

— molding and adapting attitudes and imparting beliefs to
persuade, convince and influence human behavior;

— orienting people toward their physical and social surroundings.

In the case of associative enterprises, communication is an impor-
tant factor, as it has been and continues to be necessary to promote
new attitudes and values and to motivate workers in their transfor-
mation from wage-earners to owner-operators.

CONTROL

This consists of verifying that the results of the operations meet
with plans and instructions. It is the interface between achievements
and plans.

The central objective of control is to discover the errors or weak
points of implementation and to correct them. For example, if a
decision has been made to change the complete cropping plan for the
farm, all details of implementation must be controlled to corroborate
that the change really produces the expected benefits, and in the
event that it does not, to make the necessary corrections. Control
must include three stages (Desruisseaux®):

— Observing a fact or given task, such as total milk production
over a given period.

— Recording the information for subsequent consultation. This
record must allow for the nature of the activity under control,
as well as the subsequent analysis.

— Analyzing information. This stage involves criticizing and
analyzing the information by comparing it to specifically
established models. The analysis should determine the measures
necessary to correct the short-comings or errors.

Instruments or means of control

There are various methods of grouping and presenting business
activities effectively for planning and control. The system chosen can
be adapted to the specific crop or activity of the enterprise.

The bar chart or Gantt diagram is one method of representing the
activities to be undertaken and the time needed to execute them.
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However, the disadvantage of the diagram is that it does not reflect
the interdependence of the various activities (see Figure 6). A delay
in planting due to heavy rains, for example, would change all other
activities.

The PERT (Program Evaluation and Review Technique) is a
technique for planning and control used in research and development
programs. Given the complexity which production units are achiev-
ing, it has a broad field of application in community enterprises and
self-managed businesses being established by agrarian reform

programs.

Additionally, the PERT is a management tool for defining and
integrating events or activities to be completed in a given time frame.
It defines areas of work in which time, resources and events must
interact if pre-established deadlines are to be met.

As a techique for planning and control, the PERT helps in the
decision-making process; it is oriented toward the progress evaluation
of projects underway; it focuses on potential or actual problems and
gives frequent reports on the state of the project or business. In
addition, it predicts the extent of objectives and determines the
minimum time in which the project or activity can be implemented
(PERT Orientation and Training Center! ?).

THE MANAGEMENT PROCESS

The management process is very similar for agricultural enter-
prises, factories, the home, and even personal matters. It has two
principal phases: planning and execution. All policies, plans,
programs, decisions and actions are closely tied to the management
process, which can be broken down into seven consecutive stages:

— identifying the problems;

—  gathering or observing data or factors;
— identifying alternatives;

— evaluating alternatives;

— selecting the best alternatives;

—  taking appropriate action; and

—  evaluating results.

The first four elements comprise the planning phase of the man-
agement process. The other three are the execution process. Planning
is defined as the selection of future actions most appropriate for
producing the desired results. In each case, information and
judgment are th: basis for action. Planning, decision-making, decision
implementation «nd accepting the responsibility for decisions are the
four principal obligations of the producer or operator. Wise decisions
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can be made only in the presence of principles, facts, imagination
and analysis. When the action occurs, the process and its elements
can be described as the decision process.

IDENTIFYING THE PROBLEM

The identification of the problem is generally considered the first
stage of the management process. A problem arises for the manager
or the administrative council when in a given situation it appears
impossible to distinguish clearly between ‘“what can be done” and
“what should be done;” this leads the manager or the members of
the council to establish an objective which represents the most
satisfactory or ideal “commitment” or ‘“‘action.” However, in many
cases the objectives cannot be selected until the final stage of the
process is reached.

OBSERVING

Before proceeding, the manager may need more facts and
observations. These new facts can help him or her identify the
problem or seek out other information until the problems have been
identified.

The manager should be careful and selective in choosing facts. In
an enterprise in which low income is a problem, the manager should
examine available resources, technical potential for using them, the
market situation and characteristics, and the combination of
resources most likely to-help them be used effectively.

IDENTIFYING ALTERNATIVES

Facts, imagination and judgment can help the manager identify
the most promising alternatives for future action; helpful ideas can
often be found by studying accounting data of successful enterprises
with similar resources.

One generally useful alternative is to make few large-scale changes.
.This is then used as a base plan and is compared with other alterna-
tives involving some combination of interrelated changes. A milk
producer, for example, may consider the alternative of buying more
land, constructing new milking sheds, employing more labor or
increasing the size of the herd.

These plans, however, are somewhat vague and incomplete. A
more comprehensive description should include changes in machine-
ry, land and buildings, cropping practices, and labor distribution. It is
important to identify and quantify the various alternatives clearly
and precisely.
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Scientists frequently work to develop hypotheses which later may
be accepted or rejected. The identification of alternatives in the man-
agement process can be compared to the development of hypotheses
for the application of the scientific method.

EVALUATING ALTERNATIVES

When two or more alternatives have been identified precisely and
quantitatively, the next stage consists of evaluating their effective-
ness for producing the expected results. Scientists generally have a
laboratory in which to test their hypotheses and verify them or reject
them. This type of test is rarely possible in the case of the evaluation
of alternatives, for it is more realistic to compare the effectiveness of
specific alternatives under conditions which will prevail in the future
or which existed in the past.

The process of evaluating management alternatives on the farm is
based on logic and on examination of actual outcome, in conjunction
with knowledge of past experiences. More specifically, comparative
budgets provide a basis for estimating the income potential of
different management alternatives. Other considerations, such as risk,
personal preference, and strategies for dealing with individuals, are
generally handled with less formality and greater subjectivity.

SELECTING ALTERNATIVES

The final selection of one of the alternatives is based on the
manager’s determination of relative priorities. Few can replace the
farmer in evaluating alternatives at the moment the decision is made,
for the farmer’s frame of reference is based on a scale of values
different from that of people outside the farm. Frequently, adminis-
trators or farm managers assume this responsibility on their
employers’ farms, thus playing the role of “outsiders” who assume
certain responsibilities related to their.own scales of values rather
than those of the owner.

In the case of community enterprises, this function falls to the
administrative council or other body created for this purpose.

TAKING APPROPRIATE ACTION

If the selection of an alternative fits in with a policy, general plan
or program, the manager will probably have to make repeated use of
the analytical phase of management in order to determine the details
of action implied by the decision taken. If the selection is well
defined and specific, the next stage is the implementation of the
action necessary to carry it out. For the farmer-operator, the
implementation of action may involve merely deciding to take a
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certain action, such as going to the stables to milk the cows. In
community enterprises, the analytical, executive and action
functions should be assigned to different individuals, which means
that it is necessary to have communications and written orders of all
actions involved in the plans. This is accomplished by various
departments and committes created for these purposes. The basic
elements of the management process, however, are identical for both
cases.

EVALUATING RESULTS

The need to analyze problems and take decisions is a direct result
of changes in the world. Managers would have little or nothing to do
if gradual changes did not take place in people, resources and tech-
nology, for this would create an ideal static situation, in both person-
al and business matters. The higher the rate of constant change, the
greater the need for a manager.

The evaluation of the outcome can be considered the final stage of
the management process once the decision has been taken. If the
process has functioned properly, no problems will arise. However, if
problems should occur, the manager would have to return to the first
stage of the management process in order to pinpoint the source.

SPECIAL MANAGEMENT PROBLEMS IN
AGRICULTURAL ENTERPRISES

The decision-making process in associative enterprises is somewhat
more complicated than in family-run farms managed by the owners.
The principal cause of this difficulty is that the responsibility for
decisions is shared by a certain number of campesinos.

Even on the family farm, decisions concerning production are not
independent of considerations of family consumption. Labor and
capital have alternative uses and can be employed either to increase
the production of the business or to improve the family’s standard of
living, whether directly or indirectly.

On many occasions campesinos have to choose between making
investments to boost production and changing the level of immediate
consumption, such as more cattle for the business versus the
enjoyment of more comfort or a higher level of consumption in the
home. Under these conditions, each decision must be evaluated in
terms of its short-term effects on the life of the family or the
community and on the productivity of the agricultural enterprise.
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MANAGERIAL PROBLEMS IN ASSOCIATIVE AND STATE
ENTERPRISES

The creation of new enterprises, both associative and state-run,
creates problems involving the enterprise itself, the general policies of
the. country and public administration. These problems stem from
the "political-economic orientation of the country in question, from
the resultant administrative structure, and from the beliefs, values
and cultural levels of the campesinos.

If we examine the roles of power in the three types of enterprise
(see Figure 7) we find that the campesino is converted from simple
worker into owner-operator. This signifies that his or her participa-
tion becomes essential in the operation and decision-making process
of the enterprise.

One of the problems which arise in this respect is the fact that the
campesinos have received no training for playing these new roles.
This has led the government to create broad and very diverse educa-
tion agencies and programs, such as the National Center for Training
and Research for Agrarian Reform (CENCIRA) and the National
System of Assistance to Social Mobility (SINAMOS) in Peru.

Another related point is the representativeness of the various self-
managed enterprises. In some cases the campesino delegates do not
know how to meet the expectations of their fellow members and
they assume bureaucratic bad habits or take up certain political
leanings with the resultant harm to the enterprise and their fellow
members.

Another type of problem stems from the inability of public admi-
nistration to adapt to the new needs which arise with the associative
enterprises. For example, in Cuba at the begining of the revolution,
decision-making power was successfully centralized. In 1967 the
policy of regionalizing agricultural production introduced the decen-
tralization of management authority and the elimination of various
bureaucratic ranks. At the same time a process of local planning was
initiz‘;tled, tending gradually to eliminate centralized planning (Gutel-
man'').

In the early stages of the creation of associative enterprises, the
legislation is sometimes unclear or incomplete. This presents
problems, making the operation of the enterprises more difficult.
There is evidence that this type of problem has occurred in Colombia
(Orchard! 7).

State enterprises or public administration units such as local
zoning boards, regional corporations (such as the Regional Autono-
mous Corporation of the Cauca Valley (C.V.C.) in Colombia), irriga-
tion districts and others, operate under the authority of an adminis-
trative body. This body is responsible for taking decisions that
represent the interest of the members of the enterprise. Management
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speaks with only one voice, although it is generally very difficult to
reconcile and reflect faithfully the sometimes conflicting interests of
the members.

THE GENERAL ECONOMY AS A COMPLEX UNIT OF
ADMINISTRATION

The process of developing and evaluating agrarian reform is actual-
ly the task of planning for a very complex administrative unit, that
is, the general economy as a whole. Of course, the economy
comprises thousands of complex and interrelated administrative
units, public as well as private.

Planning the economy requires an understanding of the way these
operating units react in the aggregate under various alternative
conditions. But the behavior of the overall economy in this type of
planning cannot always be determined by simply adding up current
knowledge of the behavior of individual operating units (enterprises).

The general economy is characterized by interdependence among
the different operating units. Market prices, and the mechanism of
supply and demand by which they are determined, are important
factors forcing producers and consumers to make changes and adapt
themselves to the general behavior of all other operating units. Social
institutions also undergo a continuous process of readjustment
caused in part by general market behavior. For example, low prices
in the free market frequently stimulate severe political pressure for
price fixing.

Under these circumstances, a study of individual operating units
can provide only tentative conclusions. Such studies are based on
certain assumptions concerning economic behavior, but the basic
assumptions must be revised so as to remain consistent with the
tentative conclusions of the study of selected units.

For example, changes in milk production could be studied on the
basis of certain assumptions about future price relationships. If indi-
vidual case studies suggested the probability of a drastic increase in
milk production in the area under study, it would be necessary to
review and alter original assumptions and undertake a new analysis of
operating units. Once expected changes have been brought into line
with assumed prices, it becomes possible to undertake further studies
and include increasingly broader sectors of the economy.

These studies could be based initially on the organization of
dairies in one given area, expanded to include dairy operations
throughout the country, extended to studies on food production,
and so forth, until studies are being made of problems of the overall
economy.

The direct analysis of the general economy is an alternative
method preferred by many researchers. It involves constructing and
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evaluating equations based on historical data to represent the rela-
tionships between the principal groups of inputs and products in the
various sectors of the economy. This method tends to oversimplify
the fundamental relationships under study. General analyses can be
reduced to appropriate simplified forms, but it would be unrealistic
to omit the physical and institutional relationships of the resources
involved. These resources have been carefully organized, in thousands
of individual agricultural enterprises, into a particular combination of
soils, equipment, machinery, construction, human abilities and man-
agement objectives. These units are the sphere in which decisions are
taken concerning resource use, which is why so many methods for
studying the operating units (enterprises) have been emphasized.

SUMMARY

Management functions, such as planning, organization, resource
gathering, direction, coordination, and communication and control,
must be adopted in agricultural enterprises.

Planning determines what will be done in the future. It includes
goal-setting and the adoption of objectives and the means for
achieving them. It sets guidelines and develops programs of the ac-
tivities for the various types of production in the enterprise.

Organization gives managers the tools they need to administer the
enterprise. It combines necessary activities in administrative units so
work plans can be carried out, and it establishes relationships
between the executives and the workers in the units.

Assembling resources involves providing the business with the
three major resources: land, labor and capital. In addition, it provides
the firm with the internal factors that the farmer can obtain and put
to use ‘and with the external factors needed by the enterprise for its
operation.

Direction means guiding and managing daily operations. It in-
cludes authority and capability for giving orders and making sure the
business functions normally.

Coordination synchronizes and unifies group efforts. Effective
coordination must include: simplifying the organizational structure,
harmonizing business policies with plans, maintaining a good
communications system, using job descriptions and concrete instruc-
tions, and encouraging voluntary coordination. Communication is
also an important function of the agricultural enterprise and consists
of transmitting information or orders among the various elements
and levels of the organizational structure. It should be a two-way
channel, from higher levels to lower levels and vice versa.

The purpose of control is to verify that the output of operations
or activities corresponds to the plans. It implies the establishment of
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measures for correcting errors and improving fulfillment of plans.
Gantt diagrams and PERTs are two important tools in the process of
the planning and control of the agricultural business.

The decision-making process requires a well-trained manager who
has mastered both technical knowledge and management techniques.
There are seven stages in the management process: identifying the
problem, gathering or observing data and facts, identifying alterna-
tives, evaluating alternatives, selecting the best alternatives, taking
appropriate action and evaluating results.

The opening of a new agricultural enterprise brings with it certain
managerial problems. Some are due to the fact that campesinos lack
the management training they need to handle the new functions
required of them in associative enterprises when they move from
wage-earners to owner-operators. Other problems have to do with the
lack of adequate service structures and the failure of public adminis-
tration to adapt to the new situation created by the associative enter-
prises. Finally, problems stem from the lack of needed legislation and
the vagueness of existing laws.

The overall economy can be seen as a complex management unit.
However, it is much more than the simple sum of all the productive
units of the country.

QUESTIONS

1. Visit an agricultural enterprise and try to obtain the following
information:

a. Briefly explain the managerial functions most important to the
enterprise.

b. Analyze the administrative structure and briefly describe the
degree to which the objectives of the enterprise influence its
organization.

c. Briefly explain whether or not the structure of the enterprise
includes the basic principles of organic structure.

2. Prepare a list of the qualifications needed by the manager of an
agricultural enterprise.

3. List and briefly comment on the advantages of: effective organiza-
tion; good direction; efficient coordination.

4. Give a brief description of the management process and identify
problems which arise in community enterprises.

5. Briefly describe some of the problems that appear when the gener-
al economy is viewed as a complex unit of management.
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CHAPTER 3

BASIC PRINCIPLES OF ECONOMIC ANALYSIS IN THE
AGRICULTURAL ENTERPRISE

Farm management as it has been defined in this book is not a pure
science. Its role is to integrate the use of various sciences for ana-
lyzing the administrative, social, economic and technological
problems of the enterprise. Since a large part of the farm decisions
are of an economic nature, an understanding of simplified models of
economic theory can help the farmer and the researcher develop a
better basis for judgement and avoid errors in the analysis of
problems in the agricultural enterprise. If a good understanding of
these models is achieved, it becomes possible to apply simple
techniques appropriate for the identification of the most promising
management alternatives, and for preliminary examination of those
alternatives, in order to arrive at the best possible decision.

CONTRIBUTIONS OF ECONOMIC THEORY

In general, economic theory has concentrated more on the type of
equilibrium that could be achieved in the absence of change, than on
the change process itself. As such, this body of theory provides very
little explanation of the behavior of producers confronted with con-
ditions of constant change. In addition, some of the most useful
theories could be better defined as simplified generalizations of very
complex interrelationships, rather than specific formulas describing
exact mathematical relationships.

The theoretical principles for analyzing the agricultural enterprise
are known as theory of the firm. It includes concepts of fixed,
variable and marginal costs; of price structure; and of total, average
and marginal revenue. It also deals with the way a rational manager
establishes relationships of equality or proportionality between the
marginal costs and revenues of all inputs and outputs. This chapter
will describe some of the basic principles behind this “rational”

(*) This chaptcr is a summary of some of the most widely known principles of economic
theory. The various subjects are introduced according to the approaches used by the
following authors; Bishop and Toussaint', Dillon?, Heady®, Leftwich’, Stigler'®,
Vincent'!, and Rodriguez Alcaide®.
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managerial behavior for the maximization of income. These princi-
ples are: variable proportions, or the factor-product relationship;
marginal analysis and cost functions; the principle of substitution,
or the factor-factor relationship; the product-product relationship
and principles of comparative advantage.

In our analysis of these principles, we will assume that a state of
perfect competition is present, that is, that the following conditions
have been satisfied:

— Each economic unit (enterprise or family) should be small
enough in proportion to the size of the total market not to
exercise perceptible influence in the buying or selling prices of
uniform products.

— All markets should be free from institutional interference. In
other words, no restrictions should exist on prices, mobility, or
other factors.

— All economic units must have access to the information they
need.

THE LAW OF DIMINISHING RETURNS OR VARIABLE
PROPORTIONS

In order to apply this principle, also known as the factor-prod-
uct relationship, we must first review several basic concepts.

Production or response functions

The production or response function can be defined as the ratio
between the quantity of factors (resources) per unit of time and the
amount of product obtained from these factors.

The output of the firm depends on the quantities of inputs used in
the production process. This relationship between input and output
can be represented with a production function, or a mathematical
relationship in which the quantity of a product (Y) depends on the
quantities of input (X, , X,, . ..., Xp), or:

Y = f(X).
Assuming'that:
Y = output (wheat)

X = input (fertilizers, land, etc.)
f = function,
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we can state that Y= f(X,, X;, X3, ..., Xp), or that the product Y
is a function of, or depends on, the quantities of land, fertilizers and
other factors used in production.

The producer must decide how to combine resources to obtain a
given output. Resources can be combined by defining one factor as
variable and the others as fixed, which is the simplest decision-
making technique. For example, one hectare of land, two workers
and 100 kilograms of seed represent fixed factors or resources; fertil-
izer, then, is the variable factor. This type of relationship is called the
“Law of Diminishing Returns” or of variable proportions. “If the
input of one resource is increased by equal increments per unit of
time while the inputs of other resources are held constant, total
product output will increase, but beyond some point the resulting
output increases will become smaller and smaller.” (Leftwich, 7, p.
109, see Fig. 8).

Stingler!® stipulates certain complementary assumptions of this law:

— It refers to quantities per unit of time.

— It is a technological law which shows only the relationship
between factors used (hours of work, hectare-years) and
production (kilograms of wheat).

— Because it is a technological law, it cannot provide direct
assistance in determining the optimum quantity of a factor to
be combined with a given quantity of another factor.

— The various factors are measured in uniform units.

This function can be illustrated as follows: a farmer is considering
the amount of fertilizer to use in wheat production. He determines
fixed values for specific quantities and qualities of the other factors
involved. The equation is:

Y= f(XI/X2,X3, c ey Xn)’

and the wheat yield thus depends on the variable quantities of fertil-
izer, where the other factors (X,, X3, . .., Xp), such as land, labor
and seed, remain fixed. The slash in the equation means that the
factor X, is variable while the other factors are constant.

This function describes a farmer’s simplest decision. Total physical
product is given by the TPP curve. The lower part of the figure
contains two other curves, the marginal physical product curve, MPP,
and the average physical product curve, APP. The APP is defined as
the ratio of total output and the quantity of resources used to
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Fig. 8.  Factor-product relationship. Total physical product (TPP), marginal
physical product (MPP) and average physical product (APP). Produc-
tion stages.

achieve a given level of production. The MPP, marginal physical
product curve, is defined as the change in total output for each
additional unit of variable factor X, , and is expressed as: AY .

lfY:f(xl/xﬁ’x3,~-"X]), Ax

Y f(X|IX2,X3,...xn),
Then APP = — =
en X X

and the marginal physical product will be the first derivative of the
base function. This curve reaches its maximum point immediately
below point L on the total physical product curve, TPP; this point L
is called the inflection point of the TPP curve, and it occurs where
the rising rate of total product increase reaches its highest level.
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If we follow the marginal physical product curve, MPP, we find
that it intersects the average physical product curve, APP, at point N.
This point N represents two important factors. First, the average
physical product curve is obtained by dividing total physical output
by units of input, so that the average product at X,, is equal to
OT/0OX,,, or the slope of line OT. Point X,, gives the steepest
tangency line that can be drawn from the origin to the total product
curve. Therefore, at point N the average physical product is at its
maximum.

The second important aspect of point N is that at this level of
input use, the average physical product, APP, and the marginal
physical product, MPP, are equal, and this is the point at which Stage I
finishes and Stage II begins. At point M’ the marginal physical
product curve MPP intersects the horizontal axis and has a value of
zero. This point has the same X-value as M, the point at which total
physical product TPP reaches its maximum and begins to fall off.
This is the point at which Stage III begins.

IRRATIONAL PRODUCTION. No level of input used in Stage I is
economical because the benefits (income) to the individual farmer or
national production can be increased by applying greater quantities
of variable factors to the set of fixed factors. This means that average
physical product, APP*, increases when the level of variable factors is
increased. Instead of cutting off applications of variable factors to
the fixed factors during this first stage, the farmer or resource
manager can always increase the product obtained from the
resources by modifying the mix of fixed and variable resources used
during the first stage. In other words, it may be possible to increase
output by leaving idle or discarding part of the available fixed input.

For example, suppose irrigation water is an abundant resource in a
given region and that the farmers can use all they want at no addi-
tional cost. In such a situation, the farmers, rather than flooding
their land, would use the quantity of water they needed to obtain
the maximum vyield from other factors such as land, labor and
capital. Consequently, a producer interested in maximizing income,
as long as production remains profitable, will choose to apply vari-
able factors, thus achieving at least the greatest average physical
product.

The third stage also represents an irrational level of production.
This is the stage at which total output drops, that is, marginal
physical product, MPP (the quantity of additional output obtained
from each additional unit of input), is negative.

(*) The average physical product curve, APP, represents the efficiency of thc use of the
variable resource.
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No resource mix can make operations advisable at this stage since
additional inputs only reduce total product. The point at which
marginal physical product reaches zero represents the maximum
quantity of variable factors that can be applied in combination with
other fixed factors.

Producers often combine their resources or factors in the propor-
tions defined for stages I or III of the production functions. This is
because they do not have a clear understanding of production ratios.
In many cases, crops never reach the second stage of production
because farmers use insufficient quantities of nutrients (calcium,
potassium, phosphorous). They would find, if they increased their
use of these elements, that they cquld increase average output. Other
producers operate entirely in the third stage. This occurs, for
example, with poultry farmers who maintain excessive numbers of
hens in the laying shed.

RATIONAL PRODUCTION AND RESOURCE DISTRIBUTION.
Regardless of input and product prices, it is evident that only the
second stage of production can be economical. In this stage, total
output is on the increase; marginal output is falling and, although
positive, is below average output, which is also decreasing. Producers
interested in maximizing their income should operate within this
rational production stage. Nevertheless, it is impossible to determine
the particular level of production or the optimum quantity of inputs
to be used in this stage, based exclusively on the production
function; it is also necessary to know input and product prices, a
topic which will be discussed later.

PRODUCTION ELASTICITY, OR COEFFICIENT OF
PRODUCTION. Another concept which applies to the input-output
production function is elasticity of production. According to
Heady?®, this is the ratio between the percentage change in output Y
and the percentage change in input X. It is expressed as:

% changein Y
P % change in X

Its mathematical expression is:

X
Y

| =

AY
__Y—_
Ep—z)z—
X
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But AY
— = MPP, where MPP equals

Marginal Product

Y
and — = APP, where APP equals
X Average Product

Theref E AY X MPP
erefore: p XY APP
Elasticity of production is greater than 1 during the first stage,
until the average product APP reaches its maximum. At this point
average product is equal to marginal product, that is, MPP = APP,
and elasticity of production is equal to 1. The MPP then falls below
the APP, and the elasticity of production is less than 1 between this
point, at which the APP is at its maximum, and the point of maxi-
mum total product Y. Finally, it becomes negative as total product
diminishes, that is, when the MPP is less than zero (see figure 8).

Optimum level of input use

Assuming that Py is the unit product price, we can multiply
physical products (PPs) by Py (price of Y) to obtain the value of
total, average and marginal products.

In such a case, the three physical product curves explained above
remain the same (see Figure 9), only now they are called total
product value (TPV), marginal product value (MPV) and average
product value (APV). Consequently the Y-axis has a symbol (Py)
for product price.

Line Py in Figure 9 represents the factor price of X, or the cost of
each additional unit of X, (which is a constant in this case). Py, =
MCX, tells us that the input price is equal to the marginal cost, that
is, the cost of adding an additional unit to total product.

The point of greatest profit (PGP) is reached when the marginal
product value, MPV, equals the price of input X,, that is, where
price equals marginal cost (MCX1 ).

The point of greatest income occurs when the cost of additional
input equals the increase in income. If delta X, (AX,) is the change
in X,, and delta Y, (AY,) is the change in Y, produced by adding
one additional unit of X,, the maximum income is obtained when:

PY] . AY] = le . AX] 5
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Fig. 9.  Total, marginal and average value curves. Location of point of greatest
profit (PGP).

that is, when the additional income obtained by adding the last unit
of input equal the costs incurred thereby. This indicates that the
ratio of input price to product price is equal to the marginal product:

thus: le = MPP . PYl or le = MVP

Effects of price changes

Prices of inputs and products are subject to variables which, acting
independently or together, cause them to undergo frequent changes.
The price ratio (PX,/PY,) is very important for the producer who
wants to determine the optimum input level. If Py, rises, the ratio
PX, /Py, falls. In order to make the marginal product (AY, /AX,)
equal to the new price ratio, the quantity of X; must be increased.
On the other hand, a drop in Py causes the ratio P /P \ to rise,
and X, should be decreased. Changes in the price ratios of inputs or
products stimulate changes in production. The degree to which price
changes affect input levels depends on the nature of the production
function.
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Technological differences

The input-output relationships or response functions are signifi-
cant only for products and inputs which are uniform. A given
resource combination is also assumed to exist. However, production
functions may vary sharply in spite of the use of identical resources
and products. Such variations in the production function can be
caused by differences in technology.

Figure 10 shows the physical production functions for two differ-
ent levels of technology. Curve A gives the production function for
the successive applications of unskilled labor. Curve B is the produc-
tion function for successive applications of skilled labor. At point L
the level of input use (labor) is the same (OL), but as we can see in
Figure 10, production is greater for curve B. reaching point R with
the use of improved technology.

This type of analysis is important not only on the individual
production level, but also on the multi-farm or project level. It has
many implications ranging from changes in costs to changes in the
size of the enterprise or the project.
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Fig. 10.  Physical production functions with different levels of technology.
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Types of production or response functions

Generally, the true algebraic pattern of responses the farmer is
interested in studying is unknown. The most common approach is to
adapt an existing function to available data. The types of functions
most commonly used, according to Dillon?, are: the Cobb-Douglas
function, the Spillman-Mitscherlich function, the Quadratic equation
and other types of polynominal equations.*

PRODUCTION COSTS IN THE AGRICULTURAL ENTERPRISE**

The term “cost” is generally understood as monetary disburse-
ments or expenditures for the acquisition of inputs needed in
producing goods and services. This expenditure is directly related to
the structure of production which, in turn, is defined by the produc-
tion function. Thus, the production function relates output to the
volume of input, while the cost function relates input costs to input
use, reflected in production levels.

Cost functions, like production functions, refer to a specific
period of activity. Consequently, the idea of production costs for a
given item refers to expenditures incurred in producing a particular
quantity of the product over a given period of time.

(*)  The most widely used form of the Cobb-Douglas is Y = aXP where:

X = variable resource

Y = product

a = a constant;

b = the transformation rate for different values of X (the equation is calculated
logarithmically).

The Spillman-Mitscherlich function is experimental and bears the name of its creator.
It takes the following form: Y =M — ARX where:

Y = total product

X = input (total resource)

M = maximum total product which can be achieved by using the variable input

A = total product increase to be achieved by increasing X

M-A = the level of production using only fixed resources, with variable input at zero
R = a positive constant, less than one, representing the ratio of consecutive

increments of the total product.

(**) This section follows and summarizes the guidelines of Leftwich’, Chapter 8.
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The most common costs for any enterprise are: rent, seed, fertiliz-
er, machinery, equipment and labor. Some of these may be fixed for
a given period, but variable over a longer period. Thus, in the study
of production costs, it becomes necessary to distinguish between the
“short run” and the ‘“long run.” The short run is too brief for the
enterprise to vary the quantities of given resources. The long run is
long enough for the producer to vary the quantity of all resources
used during that time period. Over the long run the firm can vary its
size or use its existing facilities more or less intensively to change
production. Over the long run all resources are variable.

THE SHORT-RUN COST FUNCTION

Economic theory analyzes costs from two different points of
view: a) total costs and b) unit costs.

Total Costs

The concept of total costs is important in the analysis of short-run
production and prices. Total costs include three different categories:
total fixed cost, total variable cost, and total cost.

Total fixed cost. Total fixed costs are incurred regardless of the
volume of production during a given period. They are obligations
assumed by the enterprise for the use of fixed resources, per unit
of time. Total fixed costs are independent of the levels of produc-
tion per unit of time, because in the short run there is no time to
modify the use of fixed resources. For example, if the enterprise
uses its own machinery, it must allow for amortization costs during
its useful life. They are determined on the basis of a fixed quantity
per unit of time and are independent of the level of production.

Total variable cost. Variable cost results from adding variable
inputs to obtain production increases. In the case of agriculture,
variable costs could include fertilizer, machinery, seed and labor.

Total cost. Total costs for the firm at various levels of production
equal the sum of total fixed costs and total variable costs for the
production levels in question.

Nature of the total cost function. The shape of the total cost
function is determined by the production function, assuming that
the price the producer pays for inputs does not vary with the quanti-
ty purchased. The relationship between the production function and
the total cost curve appearsin Figures 11 and 12. Of course, as was
pointed out earlier, there are certain fixed costs. They can be repre-
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sented by moving the total product curve Y to the right at a distance
equal to the value of fixed costs, or OA. Fixed costs change the
position, but never the shape, of the curve.

For analyzing optimum production levels for the enterprise, units
of cost are plotted on the Y-axis and units of production,on the X-
axis (see Figure 12).

Total fixed cost (TFC) is shown as a straight line because, in spite
of the production increase of units of Y, fixed costs remain constant.

UNITS OF

PRODUCT
Y, TP

TP,

Fixed
cost
— 5 /A

0
UNITS OF INPUT X, AND COST OF PRODUCING Y,

Fig. 11. selatfi((;?s?ip of the total cost curve to the production function where
=f(X,).

The total fixed cost curve is added to the total variable cost curve

(TVC) to give the total cost curve (TC) where TC = TFC + TVC.

As the level of variable factors or resources increases, with other
resources remaining fixed, the law of diminishing returns or variable
proportions goes into effect (see Figure 12). When small quantities of
a variable input are in use, this tendency makes itself felt during
the first stage of the production function, when yields and marginal
physical product are rising. When the amount of variable input is
increased, yields begin to fall off. This shows up in the shape of the
total variable cost curve. As quantities of variable resources become
greater, the marginal physical product begins to slip and the total
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Fig. 12. Total cost, total variable cost and total fixed cost.

variable cost curve becomes concave downward. At a certain point in
production, the fixed resource (for example, a hectare of land)
reaches its absolute maximum capacity, and the total variable cost
curve becomes concave upward. Additional injections of the variable
resource no longer lead to increases in production.

Total costs are important to the firm fcr determining net income
during a given period of production. The net income figure is calcu-
lated by subtracting total costs from total revenue. Such an analysis,
however, is of little value in the decision-making process and does
not give the optimum quantity of resources to be applied to fixed
factors. The manager involved in the decision-making process is
actually much more concerned with unit costs.

Unit costs

Unit cost curves are used more than total cost curves to deter-
mine prices and optimun production. Unit cost are derived from
total costs on the basis of the same information and provide for a
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clearer interpretation of the price and production patterns. Unit
costs include: average fixed cost (AFC), average variable cost
(AVC), average total cost (ATC), and marginal cost (MC) (see
Figure 13).

Average fixed cost. This is obtained by dividing total fixed costs
by total output (Y) at a given level of production.

TFC
AFC = ——
Y

As the firm’s production increases, average fixed cost (AFC)
decreases. Total fixed costsdo not vary with the rise in the level of
production; as a result, average fixed costs are less when output is
high, for we are dividing a fixed quantity by an increasingly larger
figure. Therefore, the average fixed cost curve (AFC) decreases to the
right to infinity. As more units are produced per unit of time, the
average fixed cost curve (AFC) approaches but never reaches the
output axis. This is why certain enterprises maintain very high fixed

UNIT |
COSTS
$

0

UNITS OF PRODUCT Y,
Fig. 13.  Unit costs.
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costs in the attempt to maximize production as much as possible.
Agricultural managers rarely appreciate the economic implications of
this function.

Average variable cost. Average variable costs are obtained by
dividing total variable costs by the corresponding production level:

TVC
AVC = ——

Generally, the curve is U-shaped. An example of this would be a
plant operating on a fixed scale in which the only variable resource is
labor. If only one worker were employed, output would be very low;
if a second worker is added, yearly production is more than doubled.
In other words, average output per worker increases when another
worker is added. Doubling the variable cost (labor) more than
doubles the production and, as a consequence, the per-unit produc-
tion cost (average variable cost, AVC) drops. This is why, through-
out stage I of production, output per worker is on the rise while
average variable costs (AVC) are on the decrease. If enough laborers
are hired to move into stage II of production, the average output per
worker begins to decline as the average variable costs increase.

Average total cost. The average total costs for a given level of
production can be obtained by adding the average fixed costs (AFC)
to the average variable costs (AVC):

TC
ATC = 7 or ATC = AFC + AVC

Graphically, the average total cost curve (ATC) is U-shaped, but
the actual form of the curve depends on the efficiency with which
variable resources are used.

Marginal cost. Marginal cost (MC) can be defined as the increase
needed in total costs to increase output by one unit. It would be
equally true to define marginal cost as the rise in total variable costs
that occurs when output is increased by one unit. This is because
production increases require identical rises in both variable and total
costs. Therefore, marginal cost is totally independent of fixed costs.*

Relationship between marginal cost (MC), average total cost (ATC)
and average variable cost (AVC)

The relationship between the marginal cost curve and the average
cost curve is based on the total cost curve. As production increases,

(*) Mathematically, MC is the first derivative of total cost TC so that:
TC = £(X): MC =% MC =f' (X).
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the average cost curve decreases and marginal cost (MC) falls below
average total cost (ATC). At a given point, average total cost (ATC)
reaches a minimum, equal to marginal cost (MC). The average total
cost curve (ATC) and the average variable cost curve (AVC) begin to
drop when the marginal cost curve (MC) falls below them, and they
rise when the marginal -cost (MC) is above them. The continuous
nature of the cost curves indicates that the variable input and the
product are divisible (see Figure 13).

ALTERNATIVE COSTS OR OPPORTUNITY COSTS

It has been established that productive resources are scarce and
limited. When the producer uses them in the production of certain
goods, they cannot be used to produce other goods. For example, a
certain quantity of labor can be used in the production of tractors or
automobiles. If it is decided to use the available labor to produce
tractors, society is necessarily giving up the production of automo-
biles which this labor would otherwise have been capable of produc-
ing, and instead, tractors are produced. Economists define the
opportunity cost of a given product as the value of alternative goods
which are not produced because the resources are being used to
produce the given product. The actual cost of resources to the firm is
the value they possess when used in the best alternative. This concept
is called “alternative cost” or “opportunity cost.”

IMPLICIT AND EXPLICIT COSTS

Explicit costs are resources purchased or rented by the firm. For
example, payments for raw materials, general expenses, labor and
salaries are all explicit costs. Implicit production costs are the costs
of resources belonging to the firm and often overlooked in expense
calculations. This occurs when no salary is imputed to the owner of
the enterprise, but business profits are taken as payment for his or
her work. As another example, the owners obtain certain benefits on
their investments in machinery, tools and other goods.

Enterprise production costs are made up of explicit and implicit
costs. In general terms, only explicit costs are considered firm
““costs.” But the cost of production from the viewpoint of the
economist differs considerably from the “cost” concept maintained
by the firm’s bookkeeping operation.

SOCIAL COSTS AND BENEFITS

The concept of opportunity cost is applicable to both the private
sector and the overall economy. The cost to the firm of using goods
and services for a given purpose is the value of the benefits which
might have been available if the goods and services had been put to
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an alternative use. Likewise, the social opportunity cost of capital is
that rate of return at which all the capital in the economy will be
invested.

These concepts are useful in an economic analysis for determining
the social and economic return of enterprises or projects. The
purpose of this analysis is to determine the overall return that the
firm or the general economy will receive from all the resources which
are used. It is not concerned with the social sector that will provide
the resources or with the social sector to receive the benefits.

THE LONG-RUN AVERAGE COST CURVE (LAC)

The long-run average cost curve is defined by Stigler'® as “the
best average cost the producer can obtain by producing any given
quantity, assuming he has sufficient time to make required adjust-
ments.”

A long-run average cost curve (LAC) can be constructed from any
group of short-run average cost curves (SAC), as can be seen in
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Fig. 14.  Short-run and long-run costs.

UNITS OF PRODUCTION Y,
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Figure 14. The long-run average cost curve is the ‘“‘envelope” of the
short-run average cost curves; in other words, it is the only curve
which is tangent to the short-run average cost curves when returns
are continuous. It is at point of tangency (a) that operational costs
reach their lowest level of all the short-run average cost curves; all
firms with costs to the left of (a), such as firms 1 and 2, are operating
at a size or scale below optimum.

Costs and benefits of economies of scale

Taking into account that this analysis is being made on the
assumption of conditions of perfect competition, the long-term
equilibrium of the enterprise would occur at point Y in Figure 15.
Here the marginal revenue line (MR) is tangent to the lowest-cost
curve of long-run average costs and therefore intersects the long-run
marginal cost curve.

Each factor is at maximum profitability and thus can be main-
tained in production. Euler’s Theorem can be applied to this equi-
librium condition. This means that “total output would be distri-
buted equally among the factors of production at this point, if each
factor receives a return on its marginal product ” (Rodriguez?).

The relationship between economy of scale and the size of the firm

The concept of economies of scale should fit into the context of
possible changes in the number and size distribution of agricultural

3
UNIT
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gTS SAC, Lac
SAC,  MC sac, S4Cs
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P MR=PY,
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Y

UNITS OF PRODUCTION Y,

Fig. 15. Costs and benefits of economies of scale.
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enterprises. Adjustments in size are not always determined by the
nature of the long-run average cost curve, which depends on other
factors such as the degree of dominance and control exercised over
inputs by the firm, its solvency, and its potential control over
additional inputs. For example, if steps are under consideration to
increase the size of agricultural enterprises in a given zone by adding
land area, the supply of available land must be taken into account. In
addition, increases in the size of the firm affect the prices of
products and inputs. These changes should be carefully studied in
terms of the zones and regions of influence and economic advantages
and disadvantages they may bring about.

Economies and diseconomies of scale*

For the most part, the long-run average cost function is a U-shaped
curve. The decreasing segment corresponds to increasing returns
according to scale, or economies of scale. Diminishing returns, or
diseconomies of scale, appear on that part of the curve in which
average costs are increasing.

Economies and diseconomies of cost, as examined here, are
divorced from consideration of the source of costs. Any discussion of
the size of the agricultural enterprise implies the idea of unit costs
and their relationship to the production process. However, the
individual operator is interested in average and marginal costs, and
their relationship to total acreage, total stock or different sizes of the
firm. Generally, when laymen refer to the size of an enterprise, they
mean average costs for different acreages and the competitive advan-
tage of large firms over small ones.

In the short run, variations in average cost reflect rising or falling
returns; in the long run they reflect economies or diseconomies of
scale.

Rodriguez Alcaide® discusses various cases of economies of scale
in fattening calves, cotton production, irrigation, and egg packing.

The drop in unit costs that results from the scale of production is
called economies of scale; when unit costsrise as a result of produc-
tion scale, it is called diseconomies of scale.

Simple physical ratios partially explain the changes in unit costs of
production that occur with variations in the size of the firm and
volume of production. When physical yields increase, unit costs fall,
while physically decreasing yields have the opposite effect. Neverthe-
less, other forces are also important in explaining the cost changes
that accompany variations in the size of the firm and increases in the

(*) This section follows Heady®.
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volume of production. Certain cost economies can be obtained only
with size increases that are proportionate with changes in machinery
or other resources.

Economies or diseconomies of cost per unit of individual produc-
tion can be internal or external; likewise, they can be monetary or
technological.

Internal economies are achieved by size adjustments within the
individual production unit; they are independent of shifts in the
industry. External economies are achieved outside the production
unit, which is dependent on shifts in the total industry, and such
changes affect the firm only as a single part of the overall industry.

INTERNAL MARKET ECONOMIES (pecuniary) are associated
with the large-scale purchase of factors (inputs). Better prices can be
obtained when large volumes of an input are purchased than when
small quantities are purchased by individual firms.

INTERNAL PHYSICAL ECONOMIES. This type of cost reduc-
tion arises mainly as the indivisibility of factors is overcome when
size and output are increased. An example is the use of work simplifi-
cation techniques and division of labor. Similar economies are
achieved when the size of the firm is increased by use of different
levels or forms of fixed factors. As explained above in the section on
unit costs, the phenomenon of cost reduction occurs when the
decline of per-unit fixed costs is greater than the increase in per-unit
variable costs. Indivisibility also is overcome with the use of larger
machines in big companies. Such machines cannot be used in small
firms, but the costs of operating small machinery are relatively
greater than the costs of operating large machinery.

INTERNAL DISECONOMIES IN AGRICULTURE are principally
of a technical nature. Nevertheless, monetary diseconomies also
exist. For example, there are cases of farms specializing in the
production of cotton or other products in which, although available
local labor is employed, it becomes necessary to bring in outside
labor by offering higher wages. This situation is the inverse of the
case described above in which large-scale purchases make price
reductions possible. In this case the demand for a given resource or
input is high, the product becomes scarce, and the price rises.

INTERNAL TECHNICAL DISECONOMIES occur when
management (supervision and control) and space functions begin to
act as handicaps and decrease the productivity of other resources.
Another type of diseconomy occurs with uncertainty or risk, as in
the case of pests or parasites. For example, if we take machinery as a
fixed factor, steady increases in the acreage under planting reduce
productivity, since the addition of more hectares limits the ratio
between planting and harvesting time and the availability of labor
and machinery.



basic principles of economic analysis 89

EXTERNAL MARKETING ECONOMIES occur in the costs of
the individual firm when the number and size of the farms facilitate
the capacity of silos, mills, roads, transportation, and marketing
channels to help reduce marketing costs. The organization of
marketing cooperatives or processing firms can also help pull down
costs.

EXTERNAL TECHNICAL ECONOMIES occur outside the
individual enterprise when increased acreage under cultivation in a
given area increases the efficiency of technical assistance services and
thus helps eliminate pests, diseases and weeds. This in turn boosts
productivity per unit of resources. Other external economies occur in
irrigation districts and drainage projects. Irrigation dikes or drainage
canals represent enormous costs which can be met only through great
sacrifice by individual farmers making sizable outlays. By increasing
the number and size of the firms using a dike or irrigation canal, the
indivisible nature of the fixed costs of the installations makes it
possible to distribute the burden over a higher volume of output.

EXTERNAL ECONOMIES become possible as size increases,
either through adjustments in proportions or through shifts in the
scale.

EXTERNAL MARKET DISECONOMIES. Marketing or monetary
diseconomies occur when all agricultural enterprises increase their
demand for fertilizers, pesticides, and other services provided by
competitive industries. This use of additional resources by the
farmers becomes possible only if higher prices are paid for inputs;
this in turn increases unit costs of production.

EXTERNAL TECHNICAL DISECONOMIES occur only in irriga-
tion projects when, at a given moment, increases in one farmer’s use
of water affect the availability of this resource for other farmers.
This is most evident in pump irrigation projects when greater quanti-
ties of water are used for irrigation, the water level drops, and the
cost of pumping water increases for neighboring farmers. Artificial
rainfall can also cause diseconomies of a technological nature. In the
case of soil erosion, an individual farm may suffer a drop in yield
when irrigation ditches carry rain water from one farm to another.

INCOME FUNCTIONS*

One of the fundamental objectives of any business enterprise is to
maximize income or minimize loss. A number of social objectives

(*) This section includes elements from Leftwich’.
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also comes into play, but they will not be discussed here. This
concept provides only a starting point for analysis.

Under conditions of perfect competition, the total revenue
production function is a straight line with a slope equal to the
product price. Net income is defined as the difference between total
revenue and total costs.

Maximizing income, the total revenue curve and the total cost curve

In order to “maximize” income, we must compare total costs to
total revenue at various possible levels of production. A producer
anxious to maximize income should find the production level at
which the difference between total revenue (TR) and total cost (TC)
is the greatest (see Figure 16).

At some point less than N units of production, the slope of TR is
greater than that of TC; the two curves diverge as production
increases from R toward N. When production surpasses N units, the
slope of TC is greater than that of TR and the curves tend to con-
verge as production moves farther from N units. N is the optimum
level of production.
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Fig. 16. Ratios of total cost and total revenue to production.
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The necessary conditions for “maximizing” income can be
expressed in terms of marginal revenue and marginal cost.

If total revenue can be defined by multiplying the total product
by its price, then:

TR = Yl . PYI
and:
TR Y,

AR = TR_Y: Pvy
Yl Yl

Py,

where AR = average revenue
so that: AR = Py,
or: average revenué = price of the product.

If margiﬁal revenue is defined as the increase in revenue divided by
the increase in output, then:
ATR . .
MR = = slope = price of the product at any point on
Ay the straight line*

then: marginal revenue = price of product = average revenue
or: MR = Py = AR

Since marginal cost equals the slope of the TC/curve and marginal
revenue equals the slope of the TR curve, income reaches a
maximum when MC = MR = Py so that: marginal cost = marginal
revenue = price of product.

Maximizing income: curves for cost per unit of production

Income maximization is generally analyzed in terms of the curve
for cost per unit of production and the marginal revenue curve. It is
basically the same analysis as that discussed above. Short-run cost
curves appear in Figure 17. As has been pointed out, MR = Py; that
is, the marginal revenue curve (MR) coincides with the demand
curve, or lines Py , Py , and Py, of Figure 17.

Thls line shows that various quantities of product have the same
price. Income is maximized, in terms of total revenue, when the
marginal cost (MC) is equal to the marginal revenue (MR), or where
the two curves intersect.

ATR a(Y, .Py )
(*) TR =Y, .Py so that the slope of TR = = L-—p
l AY, ayY

Y,

1
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UNITS OF PRODUCTION Y,
Fig. 17. Income maximization with unit cost curves per unit of production.

From this analysis it can be concluded that three conditions are
required to maximize net income:

— The MC should be equal to the price of the product;

— The MC should be increasing; otherwise the producer is operat-
ing under conditions of maximum loss. Even if these two
conditions are fulfilled, it does not mean that net income is or
should be positive.

— Total revenue should be greater than total variable costs; that is,
Py should be greater than the average variable cost if net
income is to be positive. The portion of the MC curve above the
AVC curve is the supply curve, or the volume of products that
the enterprise can introduce into the market at different price
levels.

This analysis can be more easily understood with the use of Figure
17, which gives the total variable, average variable, average fixed and
marginal cost curves (Stigler!?).

At price PYl the firm will produce AB and will earn a profit of BL
per unit. At price Py_ the firm will produce RH with no profit. At
price Py the firm will produce KM and will incur losses of MG per
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unit; but if the firm decides not to produce at this price, its losses
will be equal to its fixed costs.

In summary, the competitive firm will not produce at a price less
than its average variable costs, since it would be more economical
simply to stop all production.

Effects of price changes

If the price of an input or a product changes, it is logical to expect
changes in the optimum level of production. A decrease in product
price triggers a fall in the price line. As a consequence, marginal
revenue drops off.

Production shifts caused by changes in input prices are the reverse
of shifts caused by changes in product prices. Consequently, an
increase in the price of a variable input pushes the cost curve upward.
The MC and the Py , intersect at a lower product level, and produc-
tion must fall to maximize net income. If, on the other hand, input
prices decrease, the cost of producing any level of product drops and
the optimum level of productlon rises.

It should be emphasized again that the fact that MC = PY does
not necessarily ‘mean producer income is positive.

SUBSTITUTION PRINCIPLES, OR THE FACTOR — FACTOR
RELATIONSHIP*

The input-output relationships were analyzed above, and the
method for obtaining optimum production per unit of resource and
product, or maximizing income, was discussed. The analysis was
based on a simple function with only one variable factor. The
continuous function in the example was Y = (X, /X;, X3, ... Xp)
with X, as the only variable factor.

In this section, we will answer the question of what is the most
economical combination of resources that should be used to produce
a given quantity of output The production function becomes Y =
f(X,, X2 /X3, X4, . . ., Xp), where X, and X, are variable factors or
inputs and X3, X4, . Xp are constant. It is assumed that the
changes in X, and X, are not proportxonal

Additionally, the changes in output Y will be examined as one or
both factors X, and X, vary. The possibilities of substituting X, for
X, when Y is maintained constant at a particular level will also be
examined.

(*) This section is based on guidelines by Dillon?.
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The input-input ratio, or the resource substitution ratio, can be
analyzed for productive units of any size; fixed factors can vary in
both quantity and number.

If we take livestock production as the technical unit, buildings and
services become fixed resources, and protein and carbohydrate feeds,
forage and grains are the variables. Similarly, a hectare of land can be
considered a technical unit, or a fixed factor, while irrigation and
fertilizer can be substitutable. The replacement of labor by machine-
ry is another type of relationship that can be studied if the technical
unit is a farm or the area of a project. This substitution analysis can
also be applied to regional agriculture and to the agricultural
industry.

The production process for the majority of goods makes it possi-
ble to obtain the same product by using various combinations of
inputs. For this reason the producer can reduce costs only by chang-
ing the combination of inputs.

The analysis of substituting a factor X; with another factor X,
provides two basic figures:

— maximum output for given factor costs; and

— a certain level of production using a minimum of factors.

UNITS
OF
PRODUCT
Y,

>

UNITS OF INPUT X,

Fig. 18. The prod.rtion function with two variable inputs (X, , X,) where Y,
is the product.
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Income can be maximized by combining variable factors or
resources at a minimum cost.

GRAPHIC REPRESENTATION OF THE FUNCTION

In contrast to the case of one variable factor, represented by a
single curve, the input-input relationship is three dimensional, and
the three axes are X,, X,, and Y. The two ways of plotting this
function are the three-dimensional surface (see Figure 18) and the
series of concave lines in two dimensions (see Figure 19). The Jatter
method is more widely used in economics texts, because it lends
itself to a clearer analysis.

Curves Y,, Y, and Y; of Figure 19 are called isoquants or
isoproducts. They represent all those combinations of the two
factors X, and X; with which a firm can obtain equal amounts of
sutput.
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Fig. 19. Production function with two variable factors X; (forage) and X,
(concentrates)for producing milk, Y.
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The slope of the isoproduct line is the marginal rate of substitu-
tion (MRS) between the factors; that is, it tells us to what extent one
factor can be replaced by another if production is to remain
constant. It is the point at which the MRS of X, and X, is equal to

AX, .
AX,

Figure 19, besides giving the isoproduct curves, includes uninter-
rupted lines called isoclines (a, and a,). These lines connect the
isoproduct lines Y,,Y,, and Y; at the points of equal marginal rates
of substitution. The equation of the isocline for a specific marginal
rate of substitution K can be obtained by solving the equation

_ X,

X,
The isoclines for K equal to zero or infinity are the outer limits for
rational combinations of inputs (that is, stage II of the production
function with one variable input). For any combination of inputs

which falls outside these border lines, a lower level of production can
be obtained with a lower combination of inputs (Dillon?).

COMBINATION OF INPUTS OR FACTORS
Factors or inputs can be combined in three ways:
Fixed proportions

Factors are combined in fixed proportions to produce a product.
For example, water (H, O) requires two molecules of hydrogen and
one of oxygen. In the case of agriculture, the tractor-driver combina-
tion would be one example (see Figure 20).

Constant rate of substitution

Factors are interchangeable at a constant rate, regardless of the
quantity of factors used to obtain a given level of production. An
éxample is the combination of oats and barley used for certain kinds
of livestock (see Figure 21).

Variable rate of substitution
This is illustrated in Figure 22, where the marginal rate of substitu-

tion varies along the product curve. The quantity of X, needed to
compensate for the loss of a given quantity of X, , still maintaining
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Fig. 20. Combination of inputs in fixed proportions.

4

UNITS
OF
INPUT

>
UNITS OF INPUT X,

Fig. 21. Inputs with constant marginal rate of substitution.
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UNITS OF INPUT X,
Fig. 22. Inputs with variable marginal rate of substitution.

the same level of production, increases as the quantity of X,
decreases, since AX, /AX, is greater than AX,’/AX, . Hay and grain
are examples of factors with a variable rate of substitution.

OPTIMUM COMBINATION OF INPUTS OR RESOURCES

The isocost line in Figure 23 shows the various combinations of
resources the firm can purchase, given its budget and the unit price
of each factor or resource.

If we assume that the firm uses only two resources, X; and X,,
the respective prices will be PX and Py . The equation of the
isocost line is PX X, + Px Xz = M, Where M is the available
budget for acquiring X, at price PX R plus X, at price Py . If the
firm uses only resource X, , it can buy M/Py units of X,, w’hlle if it
uses only resource X,, it can buy only Ri PX units of X,. The
straight line joining these two points gives the “ombination of X,
and X, that the firm can buy with budget M, and it is called the
isocost line. The slope of the isocost line is:

M/PX2 M le le

M/Pxl sz M sz

The optimum combination of resources, given their unit price,
appears graphically at the point where the slope of the isocost line
(equal costs) is equal to the slope of the isoproduct curve (point R in
Figure 23), or where
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Fig. 23. Minimum cost combination of two resources X; and X, for given
le and sz for level of production Y.

Py, AX:, sothatPy . AX, = Py . aX,

sz Ax,

Therefore, the condition necessary for obtaining the optimum
combination of two resources for a given level of production is
achieved when the marginal rate of substitution AX, is equal to the
inverse ratio of the resource prices, so that X,

B, _ PXy
AX,  PX,
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Fig. 24. Hypothetical production function with two variable resources, X, and
X;, showing line of minimum cost combinations of these resources.

Derivation of the formula

If the price of the input and the value of the marginal product are
known, the optimum input level can be determined when MPVyx —
Px , or the marginal product value is equal to the factor price.
Accordmg to Vincent'!, for two factors or resources, the equation
would be:

MPVX] = le and L{P\IX2 = sz [1]
If these-equations are divided by their prices, we have:
MPVX1 MPsz

=1 and
le sz

=1 (2]
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Since both equations are equal to one, we find:

MPVX, _MPVy, 3]

le sz

That is, the equations indicate the best level of production and the
resource combination. Thus, for any level of production:

MPVy,  MPVy, (4]

le sz

This equation can be written in another way since the marginal
product value is equal to the marginal product multiplied by its

price, or
MPVX. = MPXl . Py, thus:

MPy . Py  MPy . Py 5]

le PX2
Dividing both sides of the equation by Py gives:

= 2 (6]

Since marginal product is equal to the change in output obtained
by altering one factor, or AY, the equation can be written:
aX

1 AY 1 AY

o < — (7]
le AX, sz AX,

For this analysis it can be assumed that both AY’s are equal and
that dividing both sides of the equation by AY will give:

1 1
——— = ——— orPy AX, = Py 8X, [8
Py, 5% Py, 5X; R
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Dividing both sides of equation [8] by sz AX, gives:

Py AXi _ Py AX, (9]
Px, 8%, Px, 8%,

which, simplified, is:
AX, le

i B [10]
AX, 5

Therefore, the necessary condition for achieving the optimum
combination of resources for a given level of productlon occurs when
the marginal rate of substitution AXz is equal to the inverse ratio of
the input prices. AX

1

PRODUCTION EXPANSION LINE

The optimum point of production with two resources can be
determined with the use of the input-input model described above.
This point is located on the isocline of expansion, or the line
connecting the points of tangency between the isocost lines and
the isoproduct curves (see Figure 24 M,N,L,T) (Rodriguez
Alcaide?®).

The problem faced by any firm with a set budget is to operate at
the highest possible level of production permitted by these cost
restrictions. That is, it must find the highest isoproduct curve the
budget will allow. In Figure 24, the highest level of production
possible with budget IC (isocost) occurs at point N on Y,. The firm
uses amount a of X, and amount b of X, and will produce at level
Y, . With any other combination of X, and X, that can be obtained
with budget IC,, the firm will need to move upward or downward
from the isocost line to a greater or lesser isoproduct curve. For this
reason, the combination of a of X, and b of X, is the lowest cost
alternative for producing Y,. At N, the cost IC, is the lowest
possible cost for obtaining Y,. Figure 24 shows that if some other
combination of resources is used to produce Y, the cost will be
greater, for the operation will take place on another isocost line
further to the right (for example, IC,).

Given the prices of X, and X, and the firm’s budget, any changes
in prices will shift the isocost line toward another parallel curve. If,
for example, the line were IC,, below IC, , the line would shift to the
left. Point M on line IC0 is the lowest possible cost for producing Y, .
In the same way, the isocost curve IC, represents a higher cost and
would shift the curve to the right of IC, . Point L indicates the lowest
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possible cost for producing Y;. Line M,N,L,T, connecting the lowest
cost points for each combination of resources for isoproducts Y,,
Y,, Y; and Y,, is called the firm expansion line. It represents the
most efficient means of producing each volume of production, given
the relative factor prices.

PRODUCT-PRODUCT RELATIONSHIP*

The product-product relationship facilitates decision-making on
the degree of specialization or diversification desired for the farm or
project area. It answers the question as to what products should
receive given quantities of productive resources.

This analysis is based on the same assumptions of perfect compe-
tition. In addition, we further simplify the analysis by assuming that
a limited quantity of resource X, can produce only two products, A
and B. The functions will be:

A = f(xl/X2,X3,...,Xn)
B = f(xl/x2ax3"'-9xn)
X, = f(A,B)

Therefore, two production possibilities curves can be plotted with
limited quantities of X, (see -Figures 25 and 26).

The possible combinations of production of A and B, with a fixed
quantity ofresource X, available, can be represented graphically. In
Figure 27 at point a, it is assumed that all units of X, are employed
to produce A, and it is thus impossible to produce B; at point b, it is
assumed that all units of X, are used to produce B, and no A can be
produced. Any point on the curve connnecting these two points, for
example c, indicates the quantity of B which must be sacrificed in
order to produce a given quantity of A. This relationship is called the
marginal rate of substitution of A for B, or:

AA AB
o or —
AB AA
This rate gives the degree to which two products can be substi-

tuted for each other in the production process, given a limited
quantity of resources.

(*) This scction follows the guidelines of Bishop and Toussaint' and Heady®.
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Fig. 25. Production possibilities curve with limited X .
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Fig. 26. Production possibilities curve with limited X, .
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Fig. 27. Production possibilities curve for competitive products.

Production possibilities curves

Various types of production possibilities curves are possible, and
each has its own economic implications.

COMPETITIVE PRODUCTS are those for which, given a certain
level of resources, an increase in the production of one product
causes a reduction in the production of the other. The products
replace each other. If the marginal rate of substitution is less than
zero, the products are competitive and production of one must be
sacrificed for the production of the other.

AA AB
E or ﬂ <0 (competitive)

COMPLEMENTARY PRODUCTS are those for which production
can be increased by transferring resources from one product to
another. Thus, if the marginal rate of substitution is zreater than
zero, the products are complementary.
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AA or AB >0 ( 1 tary)
—_— _— compiementa
AB AA P 4

SUPPLEMENTARY PRODUCTS are both produced with the
same resource, but it is possible to increase the production of one by
increasing use of the resource, without affecting the rate of produc-
tion of the other. Thus, if the marginal rate of substitution is equal
to zero, the products are supplementary.

AA AB 0 (suppl tary)
— or — = ementa
AB AA PP i

In practice, such a case generally occurs with two crops that use
the same machinery or labor, but during different time periods.

The above relationships are illustrated in Figures 28 and 29.

UNITS

or - 4
PRODUCT

A Mf-——==

\

Position of
Complementarity

e}z

V4
>
YB  UNITS OF PRODUCT B

Zh e

Fig. 28. Production possibilities curve for two complementary products.
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Fig. 29. Production possibilities curve for two supplementary products.

In Figure 28, products A and B are complementary between the
area L and N, since both increase as resources are transferred from
one product to the other. This occurs when a legume is rotated with
corn. Between points N and Z, they are competitive, because an
increase in A means that production of B must be sacrificed, and vice
versa.

In Figure 29, product B can be increased between W and N
without affecting production of A. Similarly, product A can be
increased between Q and Z without affecting production of B. Thus,
A and B are supplementary between W and N and Q and Z.

Optimum product combination
If we assume that the rational producer will operate within the

range where products are competitive, the optimum production level
in the competitive stage depends on the marginal rate of substitution
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and the price ratio. The former tells us the rate at which the products
can be substituted for each other in production, and the latter shows
how the products can be exchanged in the market.

The line of equal revenue, or the isorevenue line, gives the various
product combinations that can yield the same revenue at a given unit

- price for the products (line RL in Figure 30). The slope of this line
is the ratio between the per-unit product prices (P5 and Pp).

The maximum net income which can be obtained from a given
quantity of resources is achieved when the marginal rate of substi-
tution between two products is equal to the rate at which the
products can be exchanged for each other in the market.

That is: AA P_B
P

*

L

UNITS ISOREVENUE
OF LINE
PRODUCTS

A

PRODUCTION
POSSIBILITIES
CURVE

|
|
|
|
|
|
|
|
|
|
|
I
1
l
P

R >
UNITS OF PRODUCT B

Fig. 30. Optimum combination (maximum income) of production of two
products A and B.
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In transferring factors from B to A, if Py . AA>Pp . AB, more
factors should be put into the production of A, and B should be
reduced. On the other hand, if Po. AA<PR . AB, it is more profi-
table to pour factors into the production of B.

PRINCIPLE OF COMPARATIVE ADVANTAGE

Under the basic conditions of perfect competition, it is assumed
that all buyers and sellers have perfect mobility and are either
present in the marketplace or can be brought there without cost.
This assumption has a theoretical use but is not valid under real
conditions. Land resources are located at variable distances from
centers of economic activity and imply the costs of transporting
products from the farm to the market and bringing capital, services
and inputs to the farm. For this reason, the location of the farm
becomes an economic problem (Bishop and Toussaint').

The introduction of technology increases ability to produce goods
and services with a given quantity of productive resources. An
increase in efficiency leads to greater specialization. Likewise,
frequent changes in the degree of specialization make the adoption
of new technologies possible, and efficiency is further improved.
Higher levels of specialization increase the level of production and
exchange or the means by which people obtain goods and services
produced by others in exchange for their own. Specialization occurs
both on the individual level and within geographic areas, and there-
fore we often speak of interregional exchange. Regions are areas of
various sizes with homogeneous characteristics in terms of certain
selected resources: climate, soils, topography and type of agriculture.

Inter-farm relationships, as discussed previously, make it easy to
understand why regions or farms specialize inthe production of
certain products. Wherever products are competitive and the margin-
al rate of substitution is constant, specialization occurs.

On the other hand, specialization is lower for competitive
products with a rising marginal rate of substitution. When the possi-
bility of introducing complementary and/or supplementary products
is higher, there is a greater tendency for diversification.

" Many factors act together to determine the types of agriculture
used in a country, region or even at the farm level. These factors
include land characteristics such as soil texture, fertility, humus
content, salinity, phreatic level, topography; natural conditions of the
region, such as precipitation, temperature, length of daylight, winds,
presence of diseases and insects, length of the growing season, ease
and cost of transportation and marketing; social aspects such as
quantity and type of available labor, traditions and local customs,
and educational levels of the farmers.
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Farm management literature has generally used the principle of
comparative advantage to explain why a zone or regi<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>