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ABSTRACT

INCORPORATION OF TECHNOLOGY IN THE

ARGENTINE LIVESTOCK SECTOR FROM AN

INSTITUTIONAL PERSPECTIVE

BY

Roberto Mario Bocchetto

This study analyzes the use of technology in the breeding-livestock

region of Argentina as a means to illustrate the role that research-extension

institutions should play in inducing technological change at the farm level.

Gaps exist between the potential technological levels generated by INTA

(the principal public agricultural research and extension agency in

Argentina) and the state of technology at the farm level. Increased

compatibility between the supply and demand for technology depends on

increasing communication and coordination between the government, INTA

and agricultural producers.

A Model of Mutual Causation was proposed to help coordinate the

behavior of these three participants in the process of technological change.

This model is built on an application of the Induced Innovation Model to

Argentine conditions and the Institution Building Model. The analysis of

the generation of technology in the Argentine agricultural sector reveals

that INTA, through its research and extension centers throughout the

country, should act as the catalytic agent within the Model of Mutual

Causation. INTA should provide the government with a technological diag-

nosis of the different productive regions, showing the main factors that

limit or delay the incorporation of technology. The lack of this strategic

information is one of the factors which has prevented the government from

taking appropriate political decisions about the technological process.



Roberto Mario Bocchetto

The main purpose of the technological diagnosis is to identify groups

of farms that within a homogeneous ecological area show similar behavior in

the assimilation of innovations, i.e., the actual production systems. A con—

ceptual framework is developed to study the technological behavior of the

production systems. Four basic components are recognized for analysis,

i.e., the farm productive structure, producer characteristics, the tech-

nological package in use, and the interaction of farmers with their

socio—economic context.

The analytical procedure covers the identification of actual production

systems, a technological diagnosis, and the analysis of resource allocation

by systems of production. The identification stage comprises exploration

of the sample, classification of farms and characterization of the systems.

The conceptual framework was applied to a sample of livestock pro—

ducers in Ayacucho County, which is located in the most important cattle

breeding region in Argentina. Exploration of the sample revealed two

relevant dimensions to understand the incorporation of technology in

breeding-livestock enterprises, the farm size dimension and the intensity

of land use dimension. These dimensions helped identify fOLr actual produc-

tion systems. The basic dissimilarities among these systems are based on

farm size, the proportion of factors used, the producer's disposition toward

technical change, his dedication to the farm, interaction with the rural con—

text, technical inputs in use and extent of fattening activities.

A critical farm size must be reached before farmers are able to generate

their own financial capacity. The smallest sized production system does not

reach that critical level. The medium sized system devoted to fattening

operations using an intensive proportion of factors, and with high dedication

of the producer and technical level, has the highest land productivity. How-

ever, profitability is the basic oondition that justifies the existence of
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different production functions for a farm‘size higher than the critical

level.

Structural characteristics are the basic factor affecting the technological

behavior of breeding-livestock producers under existing economic policies.

The interaction of farmers with their socio-economic context does not appear

to be a limiting factor in the adoption process. There was not a substantial

change in the conditions of breeding—livestock production between 1968

and 1977. Under the prevailing economic policies, structural conditions,

and technical know-how already available at the farm level, there is little

reason to expect any significant change in the state of technology of the

breed ing-l ivestock region .

Increased land productivity is an overall social goal for Argentina.

However, conditions in the breeding—livestock region indicate technological

heterogeneity without dominance in profitability under prevailing economic

policies. Modification of these conditions requires an explicit definition of

governmental policy, both at the farm level and for research-extension

activities. As a result, INTA should be able to set up priorities in the

planning of research and extension activities according to the structural

characteristics of the production systems and market conditions. This

coordination should improve the compatibility between the supply and

demand for technology, and the social performance of the technological

process.
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CHAPTER I

INTRODUCTION

1.1 Background and Problem Setting
 

It has been a common practice to divide Argentina geographically

into two major agricultural regions: the Pampean Region and the rest

of the country. The Pampean Region covers practically the entire Pro-

vince of Buenos Aires and Entre Rios, the center and southern part of

Santa Fe', the east and southern part of Cordoba and the northeastern

part of the Province of La Pampa. The rest of the country is comprised

of the Northeastern Region, the Northwestern Region, the Area of Cuyo

(western region), and the Patagonia (southern region). This division

takes into account ecological characteristics, features of the agricultural

production structure and the characteristics of internal and external

markets. The Pampean Region is a primary producer of grains and beef

which are major export products. The rest of the country mainly produces

fruit and industrial crops (sugar cane, tobacco, cotton, tung and yerba

mate) which are consumed domestically.

The Pampean Region is one of the best endowed areas in the world

for the growing of crops and the grazing of livestock, having excellent

soils and climate for agricultural production. However, during the

present century the agricultural output of the Pampean Region has

suffered decreasing rates of growth, showing in some periods actual

declines in production .
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Until 1920 production grew rapidly based on the horizontal expansion

of agriculture into virgin lands. The following decade showed a more

intensive use of capital and labor per hectare, which became effective

through the substitution of crops for previous extensive livestock pro-

duction on native pastures. In this period of growth, technology was

introduced into the agricultural sector through EurOpean immigrants,

who had to adapt their technical know-how to the conditions of extensive

agricultural production in the Pampean Region. At the same time, the

government established the first experimental research stations and

regional agricultural offices to try to endow the agricultural sector with

a basic structure for the generation and diffusion of technology.1

As a result of the world—wide economic depression of the 19305, pro-

duction in the Pampean Region increased slowly until 191111. In this

period, it was difficult to export agricultural products; internal prices

dropped and the government intervened directly by creating the "Junta

Nacional de Granos" (National Grain Board) and the "Junta Nacional de

Carnes" (National Meat Board) in order to regulate prices and the mar-

keting process. In this period, government did not focus attention on

the process of technological innovation that had begun in EurOpe and the

United States.

Following 191m, the level of agricultural production in the Pampean

Region decreased until 1956. In this period livestock gradually displaced

grain production. Simultaneously, national industry was being developed

based on a process of substitution for imported industrial consumption

goods. This process was protected by governmental policies transfering

 

1The basic information for this overall diagnosis is taken from:

Pifleiro, M. (Novbnbre, 1975), pp. 7-16.
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income from the agricultural sector to urban sectors. It appears that

the mechanization of the agricultural sector was initiated as labor migrated

to the industrial cities (mainly Buenos Aires) looking for a better salary

level and a more comfortable environment. The substitution of capital

for labor increased the productivity of labor but did not increase the

aggregate level of agricultural output.

Meanwhile, other countries, especially the United States, were

developing new technology which intensified land use through biological

and chemical innovations. At the same time, the operative structure of

research-extension institutions in these countries was strong.

Argentina remained isolated from this process of change until the

end of the 19505. The change in the economic-political structure in 1956

increased the recognition of the importance of agriculture within the

national economy, particularly the necessity to increase agricultural

exports. To attain this objective, the government focused attention on

the creation of institutions such as the "Instituto Nacional de Tecnolog’la

Agropecuaria - INTA" (National Institute for Agricultural Technology),

for the development and transfer of technology to the agricultural

sector.2 Such organizations were intended to open the country to the

process of technological efficiency that was occurring in other countries,

especially the United States. However, national economic policies did

not provide guidelines for the generation of new technology according

to the relative endowment of production factors of the Pampean Region.

 

2INTA is the principal agency for agricultural research and extension

in Argentina. INTA comprises approximately IIO experimental stations

which are located in different regions of the country. These experimental

stations will be named agricultural centers for research and development

(AR and DCs) .
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At the same time, monetary and fiscal policies were not favorable for

the adoption of innovations that increase land productivity.

At the beginning of the 19605, the level of the agricultural output

of the Pampean Region started to increase slowly through the incorpora-

tion of yield-increasing techniques. Corn and sorghum were the prin-

cipal contributors to this increasing level of crap output. Corn yield

increased from 1,770 kilograms per hectare in 1960/61 to 3,650 kilograms

in 1977/78. Similar increases occurred in sorghum production, where

yields went up from 1,270 kilograms per hectare in 1960/61 to 3,190

kilograms in 1977/78. This higher productivity in corn and sorghum

was obtained basically by the use of hybrids and, to a much lesser

degree, from chemicals and better agronomic practices. During the last

ten years, the production of soybeans has expanded greatly, both in

the area harvested and in the yield per hectare; in the latter case

yields doubled from 1971/72 to 1977/78.

Consequently, due basically to the rapid increases of production

ofcorn and sorghum, the accumulative annual rate of growth in crop

production for the period 1970/77 was 2.2 percent.3 However, the

yields per hectare of other crops in the Pampean Region, such as wheat,

oats, rye, barley, flax and sunflower seed have not shown any signifi-

cant change since 1960.“

During the 1965/77 period, the stock of cattle increased from 116.7

to 61.0 million head5 on approximately the same livestock area. There

 

3The foregoing statistical information is takenfrom Ministerio de

Economia - Instituto Nacional de Planificacion Economica y SubsecretarIa

de Economia Agraria (1979), Appendix, p. 111.

“For analysis of wheat production in the period 1973/74 - 1977/78,

see Regunaga, M. and Martinez, .1. (1978).

5Ministerio de Economia, op. cit., Appendix, p. 111.
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was, however, a decrease in the stock of sheep and horses. While

empirical information does not exist at the regional level, it may be

assumed that this increase in cattle numbers was accompanied by the

adoption of more efficient cattle management practices as well as the

use of improved permanent pastures. However, the yield of meat per

hectare has not changed substantially during the period 1968 to 1977

in the breeding-livestock producing region located in the southeastern

part of the PrOvince of Buenos Aires.6

In summary, after a period of stagnation during the 191-105 and the

19505, overall production in the Pampean Region has increased at a

sluggish rate.7 The total output levels remain at a lower average than

the potential levels that could be obtained if innovations developed by

INTA were incorporated. Thus, there exist gaps between the potential

production levels generated by INTA and the state of the arts practiced

by agricultural enterprises.8

Some innovations have been adapted in corn and sorghum production,

and possibly in livestock. But, in general, these are situations that show the

 

6See Chapter VII, PP. 1711—176.

7During the period 1960 to 1978, the increase in agricultural output

for the Argentine agriculture was comparable to the rate of growth in

population, around 1.5 percent; see Banco Ganadero Argentina (Julio 1979) ,

p. 9.

8For the specific technological situation of the southeastern part of

the Pampean Region, see INTA-EERABalcarce (1978) .



adoption of only a few practices, mainly hybrids, for specific products.9

For that reason, the dynamics of this process of growth showed that

higher levels of production would not be achieved unless Iand-saving/yield-

increasing technological packages were injected into the overall range of

activities that comprise the agricultural enterprise.

The main purpose of this study is to stress the role that INTA

should perform to close technological gaps in the Argentine agricultural

sector. Unfortunately, agricultural economists in Argentina have not

delved deeply into the behavior and Operation of research-extension insti—

tutions as a catalytic element for inducing technological change.

The stagnation of agricultural production in the period 19110 to 1960

brought about the development of different lines of thought in regards

to the effects that governmental policies on relative input-output prices

(monetarist school), farm size and land ownership patterns (structural

school) and land rent (classical school) had in the allocation of resources

in the Pampean Region.10

All three schools of thought noted the lack of technical progress.

However, the discussion was centered on the role the government had

in the agricultural stagnation of the Pampean Region. The monetarist

called attention to the unfavorable effects of the economic policies of

the Peronist Government upon the agricultural sector. The structuralists

and classicists were aware of the economic power of land owners maintaining

 

9For the technological diagnosis of corn and sorghum, see

Pifieiro, M. (Junio, 1975).

10For general references see, for example, Monetarist thinkers;

Reca, L. (1967); Fienup, D., et al. (1969); Ras, N. (1977). Struc-

turalist thinkers: Giberti, H. (1964); CIDA (1965); Ferrer, A. (1973).

Classical thinkers: Flichman, G. (1977), (1978); Braun, 0. (19711).
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a set of policies that did not penalize the extensive use of the land.

Consequently, attention was paid to the behavior of producers in the

use of available land and technology.

At the beginning of the 19705, a new line of thought, which can

be termed the technological approach, became concerned about the

mechanism of the innovative process itself."'12 According to this way

of thinking during the 19115 to 1960 period, there was no available tech—

nology that might have affected increases in production and reduced unit

costs due to the transformation of production functions. Consequently,

questions were raised in regard to the possibility of increasing yields

per unit of land by the incorporation of land-saving technology. In

order to analyze or focus on this problem, attention began to be paid

to the process of generation and diffusion of agricultural innovations, as

well as to the role the rural socio-economic context plays in the transfer

of technology. The relationship between the utility function of producers

and the generation and adoption of technology became the central focus

for this point of View.”

The behavior of agricultural research-extension institutions was

incorporated into this paradigm as an endogenous variable dependent upon

the actual demand for technology by socially and politically dominant farm

interests. These patterns of demand are not, overall, consistent with

social goals which search for a significant increase in land productivity.

 

11See, for example, Martinez, J. (1973); de Janvry, A. (1973);

Hurtado, H. (1972); Obschatko, E. (1971); Pifieiro, M., et al. (1975).

12A deep discussion on the different lines of thought just mentioned

can be found in Sa'bato, J. (1930), First Section, Chapters I, II and Ill.

13Sa'Ibato, J., op. cit., First Section, Chapter III, p. 30.
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The mechanism that INTA has developed by itself in order to satisfy

social needs in regards to agricultural innovations is not taken into

account by the technological approach.” Consequently, the role INTA

can play in discovering latent demands which are consistent with social

objectives has not been recognized. Neither has the role of INTA in

supplying to the government the basic information needed to formulate

better economic policies to coordinate the supply and demand for tech-

nology been emphasized.

This strategic action of INTA in the process of technological change

should be based on the identification of those groups of enterprises or

systems of production that show a similar behavior in the incorporation

of technology.

There exist few studies which explain the factors that limit or

delay the incorporation of technology at the farm level in the Pampean

Region.15 Moreover, even today there exists a lack of a conceptual

framework for characterizing the systems of production with the objec-

tive of analyzing the incorporation of technology at the farm level from

a regional perspective. The points of view discussed above supply

some guidelines for the thesis that the productive structure of farms,

the characteristics of the producer and their interaction with the rural

socio-economic context are the basic components for this analysis.

Taking into account the price level defined in input and output markets,

these components should be used to develop a micro-structural model

for the assimilation of innovations in agricultural enterprises.

 

”This reference is specifically valid for the studies of Martinez, J.,

0p. cit., and de Janvry, A., op. cit., where a socio-economic model of

induced innovations for Argentine agriculture is developed.

15See Obschatko, E., op. cit.; Tandeciarz, I. (1971); and

Mulleady, J. (1973).
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Before presenting additional considerations, the social demand for

agricultural technology should be specified. This demand comprises

those patterns of technology whose incorporation in the Pampean Region

should help achieve a more efficient production level, in accordance with

the development objectives of the Argentine society.

ltisassumed tIat the Pampean Region should play an important role

in the maintenance of the balance of payments; here the necessity arises

to increase the exportable surplus of the country and consequently, the

aggregate agricultural production of the Pampean Region. All the land

suitable for agricultural production in this region is already in use. Any

increase in output must come from increased productivity of the land

itself. This can only be achieved through a more efficient use of available

resources, as well as by a more intensive use of production factors main-

taining the actual technological level, or by changing the state of the arts.

The first two alternatives have a physical limit imposed by the

actual frontier of production at the farm level in the first case, and by

the law of diminishing returns in the second case. In consequence, a

substantial increase in the productivity of the land must be generated

by technological change based on the incorporation of land-saving/yield-

increasing technology, according to the relative endowment of production

factors prevailing in the Pampean Region. 16

In summary, the following can be asserted:

1) The Argentine agricultural sector, specifically the Pampean

Region, has not experienced a consistent and continuing set of monetary,

fiscal and technological policies that favored technological change based

 

16For a deeper discussion on the optimum technological path for the

Pampean Region, see Martinez, J., et al. (1976), pp. 139-153.
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on the increase in land productivity. Consequently, there exist gaps

between the available technological knowledge in INTA's experimental

stations and the state of the arts at the farm level. To close such gaps

would increase the land productivity as an overall social goal.

2) An explicit political decision about the conditions and degree

of achievement of social goals is a "sine-qua-non" for improving the

performance of research-extension institutions and agricultural enter-

prises in the technological process.

3) To close the technological gaps depends on the degree of

coordination that can be established between the government,

research-extension institutions and agricultural enterprises. INTA

should behave as a catalytic element for this coordination. This

catalytic action should be based upon a better understanding of the

demand for technology and the behavior of agricultural producers in

the incorporation of technology. This information should serve to detect

unsatisfied demands for technology, as well as to induce the elaboration

of supportive economic policies for technological change.

II) There is not enough research at the micro level to know which

are the prevalent systems of production from a technological point of

view, and the factors that limit or delay the adoption of agricultural

innovations. The lack of this strategic information is one of the factors

which prevents the government from taking apprOpriate political decisions

about the technological path to be followed and, consequently, deprives

INTA from knowing whether the existing gaps can be closed or, on the

other hand, if other technological alternatives should be developed.
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5) A conceptual framework and analytical procedure should be

deveIOped to assist INTA to identify, characterize and perform a tech-

nological diagnosis of agricultural production systems.

6) A study devoted to the application of the above mentioned frame-

work to a cross—section of farms would serve as a pilot-experience on

which to work out an overall regional approach for a systematic

identification of the agricultural production systems. At the same time,

this study should provide needed information for improving the tech-

nological process in a specific production area of the Pampean Region.

1. 2 Objectives

This study directs attention towards the satisfaction of the needs

outlined above. The general objectives are summarized as follows:

Theoretical Level:

1) To enhance the role of public research-extension institutions,

specifically INTA, in the agricultural technological process.

2) To develop a conceptual framework and operative scheme to

identify and characterize the behavior of actual agricultural

production systems in regard to the incorporation of new tech—

nology.

Empirical Level:

To apply the conceptual framework to a cross-section of farms

sampled from the breeding-livestock sector in the Ayacucho County in

the Pampean Region.

This analysis has the following specific objectives:

a) To explore the relationships of interdependence among the basic

components of the conceptual framework, i.e., the farm produc-

tive structure, the producer characteristics, technological
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package used, and the interaction of farmers with their rural

socio-economic context.

b) To identify and characterize the dominant breeding-livestock

production systems.

c) To make a diagnosis of the systems of production with respect

to their behavior in the incorporation of technology.

(:1) To analyze the degree of efficiency in the allocation of resources

within the production systems. ‘

e) To make conclusions for improving the performance of the tech-

nological process in the cow-calf production, and to recommend

areas for further research.

The analysis to be performed should serve to:

1) Assist in the elaboration of policies that induce technical pro-

gress compatible with social goals.

2) Improve the mechanism for programming and evaluating INTA's

research and extension activities.

3) Define technological development alternatives at a regional level.

The cow-calf activity in the southeastern part of the Buenos Aires

Province was chosen as the subject of research because this region

remains stagnant without having shown any substantial increase in

the output of meat per hectare. Ayacucho County was chosen for

samplying because it represents the region, and there was ample economic

information available as a result of different studies undertaken at the

beginning of the 19705.
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1.3 Organization of the Dissertation
 

This study is divided into two parts. The first part deals with the

development of the conceptual and methodological framework. This part

includes Chapters II, III and IV. The analysis of the process of innova-

tion involving research-extension institutions as a catalytic component

is presented in Chapter II. Chapter III focuses on the development

of the theoretical framework that supports the empirical analysis.

Chapter IV presents the operative scheme and the econometric tools

used in this study.

The second part of the dissertation is devoted to the study of the

incorporation of technology in the breeding-livestock sector. Chapters V,

VI, VII and VIII address this objective. A basic description of the

cow-calf activity centering attention in the Ayacucho County is made

in Chapter V. This chapter also includes a review of the conclusions

reached in preceding studies that bear a direct relationship to the topic

of this present research. Chapter VI explores the sample data, and

identifies the actual systems of production in the study area. The diag-

nosis of the systems in regards to the incorporation of technology is

performed in Chapter VII. Chapter VIII develops the analysis of efficiency

in the allocation of resources for each system of production.

Finally, Chapter IX summarizes the main findings and reaches some

general conclusions and recommendations useful for the technological

development of the breeding-livestock region from an institutional per-

spective .



PART I

CONCEPTUAL AND METHODOLOGICAL

ASPECTS



CHAPTER II

TECHNOLOGICAL CHANGE IN AGRICULTURE

FROM AN INSTITUTIONAL PERSPECTIVE

2.1 General Outline
 

It has already been stated that the social demand for agricultural

technology calls for a substantial increase of agricultural production

through a more intensive land use. This implies changes from actual

production systems to improved systems of production based on the

incorporation of land-saving[yield-increasing technology. However,

before this transformation of production can be achieved, better coordina-

tion is needed between the government, agricultural research and exten-

sion institutions and agricultural enterprises.1 A graph of linkages for

coordination between these three participants of the process of technical

change is presented in Figure 2.1.2

In the diagram presented, government has the basic function of

3
coordinating the supply and demand for agricultural technology. This

coordination will be realized through monetary, fiscal, and structural

 

1This chapter draws heavily on Bocchetto, R. (1978) .

2In this analysis attention is centered on the generation of agricul-

tural technology by the public sector. This sector is the principal

producer of land-saving technologies designed to improve the productive

process of Argentine agriculture.

3For the purpose of this study, differentiation will not be made

between the demand for technological information and the demand for

technology (new inputs or innovations).

1'1
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economic policies applied at the farm level, as well as by technological

policies directed to agricultural research and extension activities. At

the same time, a consistent response to these governmental actions should

come from farmers' organizations and research-extension institutions. In

the first case, the political demand of farmers should support the social

demand for technology. Agricultural research and extension organizations

should generate an institutional demand that would allow the government

to be aware of technological needs at the micro level, in order to be able

to elaborate specific and selective agricultural policies that would induce

the desired technological progress.

However, lack of cohesion in this scheme generally appears which

limits or delays the achievement of social goals. Within this breakdown

of coordination, the supply and demand for technology are not necessarily

compatible.

When the supply and demand for technological information meet,

there is a contrast between the flows generated by the Operative structure

and decision making process of AR and DCs on the one hand, and by

the farms' productive structure and the utility function of producers

on the other.

This contrast takes place in the hypothetical market for technological

information whose performance is measured by the degree of technical

progress achieved, given the established framework of economic policies.4

This paper will try to explain which are the socio-economic elements

standing behind the producer demand for technology.

 

“For a comprehensive analysis of the market for technical informa-

tion, see Schultz, T. (1971,), Chapter 12. Economic aspects of the

supply of technical knowledge are discussed in Evenson, R. (1971.) ,

pp. 163-182.
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The producer demand for technology depends upon the economic

benefits obtainable through its adoption. The profitability of adoption

is brought about by the farm productive structure, the utility function

of the producer, and by the relative prices of inputs and outputs.5

The farm productive structure is characterized by the endowment

and proportion of production factors used, as well as by the ownership

patterns of the resources. The utility function, the entrepreneurial

capacity, and the amount of tine dedicated to farm activities are the

principal attributes to characterize the producer. Dedication represents

how much time the producer spends in the every-day direction of farm

activities. Together, the farm productive structure and the producer

characteristics define the structural component of the agricultural

enterprise.

In addition to profitability there must be compatibility between the

farm productive structure and dedication of the producer with the tech-

nological package to be adopted. This means that a degree of congruence

must exist among the factor proportions that characterize the productive

structure and the time devoted by the producer to his farm with the factor

ratios and producer's dedication required by the technological package.

As a final result, for a given set of relative input-output prices

and based upon congruence and profitability requisites the structural

component indicates in the short run the patterns of needed technology.

This demand derived from input-output market and structural conditions

will be named in this study the structural demand for technological

information. This demand will be an actual demand if it is met and

 

5Profitability of adoption is defined as the rate of return per unit of

capital due to the incorporation of the new technological package.
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satisfied by the supply generated by AR and DCs. Otherwise, it will

remain as a latent demand.

In this study the structural demand is defined for the prevailing

set of input-output prices. However, other structural demand patterns for

agricultural innovations could exist that will be brought to the market

place if a new set of prices were available; for example, this can happen

if the actual set of prices are not compatible with social goals, and

monetary and fiscal policies are made to meet social objectives. Consequently,

within this framework of analysis, any dissimilarity between the structural

and the actual demand will be a result of unavailability of needed tech-

nology, or unfavorable interaction of farmers with their rural socio-economic

context. This interaction is based upon instrumental conditions, such as

the access to financial resources, factors of production and technical

information, and the articulation of farmers with both the input and

output markets.

If a new package of technological know-how shows congruence with

the prevailing structural characteristics at the farm level, and marginal

profitability is higher than for other technical arrangements, there may

exist a latent need, an unmet demand, for such package of technology.

Latent demand becomes actual demand provided articulation and conditions

of adaptability are accomplished. The accomplishment of these conditions

basically depends on the interaction of farmers with their socio-economic

context.

Articulation implies the accessibility to technical information through

the coordination between the supply and demand for technology. Adapt-

ability includes the following necessary conditions for the adoption of

technology :
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a) transfer of the new information according to the "type" of

production system which will incorporate it;

b) entrepreneurial capacity to incorporate the new technical

information;

c) accessibility to financial resources.

A summary of the mechanism analyzed above in relation to the incor-

poration of technology in the agricultural enterprise is shown in Figure 2.2.

Agricultural enterprises falling into groups or clusters in regards to the

structural characteristics and the technology package used can be

identified as belonging to a particular system of production, showing at

the same time specific interaction with the rural socio-economic context.

In this study, the analysis of, production systems will indicate the different

patterns of demand for technology coming from agricultural productive

units, as well as the factors that limit or delay the incorporation of

innovations . 6

Lack of accomplishment of congruence, profitability, articulation and

adaptability conditions between the supply and demand for technological

information will limit or delay technical progress. Though the accomplish-

ment of these conditions is resolved at the micro level, they depend on

the institutional coordination between the government, the agricultural

research and extension and the agricultural production sector. Break-

down of this coordination generally exists because the process of tech-

nological change generates conflicts among the social groups that want

 

6This micro-structural approach as regards to the behavior of

agricultural enterprises in the incorporation of technology will be

developed further in the following chapter.
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a share of the economic surplus that this process generates. These con-

flicts show particular characteristics in the Argentine agricultural sector.7

Before proceeding to analyze the breakdown of institutional coordina-

tion in the process of technological change in Argentine agriculture, it

is necessary to examine how technology has been generated.

2.2 Generation of Technology in the Agentine

Agricurtiral Sector

 

 

The communication channel between the government and INTA has

not been well defined. At the same time, the general research orientation

from lNTA's headquarters has been on specific crops and products.

Problem definition for research was left largely in the hands of the

researcher.

The academic background of the agricultural researcher was conducive

for developing technological information during the 19605 with an experi-

mental and disciplinarian approach. This approach took agricultural

enterprises as being the aggregate of different product activities, such

as wheat, corn, cattle, and so on. The main research objective was to

increase physical yields per hectare by product.

However, the fact that the factors affecting production are inter-

related require that they be studied within a biological system. The

structure for research was only started in the early 19605 and the avail-

able stock of scientific knowledge was limited. So, much technical

know-how was imported, especially in the case of livestock, from those

countries where physical and biological patterns were similar to those of

 

7An overall scheme of analysis applicable to different systems of

generation and diffusion of technology in Latin America can be found

in Pifieiro, M., et al. (1977).



22

Argentina. This imported knowledge was adapted to the Argentine

agricultural environment by the use of experimental units that closely

represented a real ecological situation. At that moment, it appeared

logical to assume that Argentine producers would incorporate those types

of technology, especially taking into account that they had already been

adapted by farmers in the United States, New Zealand and Australia

operating within a similar ecological environment. However, this method

of generation of technology made strong assumptions about the structure

of Argentine farms, behavior of producers and environmental socio-economic

conditions in which producers operate.8

This method for generation of agricultural innovations brought

about some degree of congruence between demand and supply. However,

it did not necessarily assist in accomplishing conditions of adaptability,

neither was it a guarantee of good interaction between the transfer

system and agricultural producers.

The foregoing analysis is based upon research in livestock produc-

tion. Similar conclusions can be extracted for agronomy production,

although in this latter case experimentation commenced with a more

apparent disciplinary approach, as well as a more narrow concept of the

phenomena of production.

At the beginning of the 19705, AR and DCs became aware of the

existence of technological gaps. On the academic side, the answer to

this problem was to search for the coordination between biologists and

economists in order to deal with the agricultural enterprise as a biologic

 

8This analysis demonstrates the personal vieWpoint of the author,

based upon technical reports from lNTA's experimental stations, especially

that located at Balcarce, Province of Buenos Aires.
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and economic unit of production.9 This was needed in order to affect

an analysis that would be closer to actual production systems. This

step brought into play more elements with which to detect the congruency

and adaptability of technical information. The inclusion of risk aversion

into the decision making process of agricultural producers followed the

same objective.10 Nevertheless, neoclassical static production economics

was used extensively without adapting its assumptions to Argentine

agriculture. Consequently, the different situations of production which

determine technological heterogeneity at the farm level in Argentina were

not explicitly identified or classified.

The involvement of agricultural economists in analysis of INTA

research was not sufficient to change their product oriented disciplinary

approach to research. Up to that time, AR and DCs had not used

synthesis with an interdisciplinary approach to organize its research

and extension activities.

The lack of coordination between demand and supply of technology

caused INTA to begin raising questions about the difficulties in promoting

technological change at the farm level. Questions were raised internally

for a more critical analysis of its own behavior. The result of the analysis

was the need to focus attention on managing technical information, both

to satisfy internal needs and to respond to external demands, with the

basic objective of resolving the incorporation of technology at the farm

level.11 It was recognized that even after new technology is developed,

 

9See, for example, Bravo, B. and Pifieiro, M. (1971).

10See, for example, de Janvry, A. (1972).

”Oszlak, o., etal. (1971).
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farms will not necessarily adopt it. Understanding the process of adoption

should therefore be a major objective for AR and DCs. This process

should be incorporated in the institutional model to define alternative

solutions to the problem. At the same time, INTA should be aware of

the need to strengthen the link with the government and rural clientele,

thus inducing favorable conditions for the changes the institution is

working towards.12 This general awareness was partially incorporated

by the institution within a short period of time. However, calling atten-

tion to the need was not sufficient to promote studies directed at under—

standing the limiting factors to technical progress as a part of the insti-

tution's research work.

In 1973, regional socio—economic diagnoses were started. This was

an important step towards a better understanding of the rural environment,

the general situation of the agricultural enterprise, and the productive

activities developed in the region. 13 Though technical gaps were detected,

it was evident that, at a micro regional level, there did not exist sufficient

information to explain the problem. However, these diagnoses clarified

the need for synthesis in order to identify particular agricultural prob-

lans, at least with respect to the regional agricultural system of production.

Next, the need arose to specify the existence of different types of

agricultural enterprises trying to advance along the traditional approach

 

12Oszlak, 0., et al. (1973).

13588, for example, lNTA-EERABaIcarce (1973).



25

of farm management, based upon the cluster of farms by area. 111 This

need was a starting point for studying systems of production more con-

5 Later on, it wasceptually than as a mere disciplinarian approach.1

argued that the increasing conceptualization of systems approach for

analyzing agricultural production should be tied into the incorporation

of technology. This association should assist AR and DCs to become

the initiating force in the process of technological change. 16

In 1976-77, through the initiative of the regional experimental

stations, interdisciplinary research was begun with the objective of

identifying and characterizing the dominant production systems.17 In

1979 this new approach for effecting a diagnosis of the farming situation

as well as for improving the productive process was supported at the

18
national level by the principal authorities of INTA. Recently AR and DCs

 

”As an example of this new approach, see INTA-SIPNA (1975), pp. 1-11;

. and Bisio, R., et al. (1975), pp. 1-36; also the opportune commentary by

Kaminsky, M. The objective of this theoretical scheme was to differentiate

cost structures by products based upon a multivariate classification of the

farms. Also see Bocchetto, R., et al. (1975); in this case farm classifi—

cation was proposed in regard to their behavior in the incorporation of

technology.

15See Cohan, H., editor (1975) . These studies afford a general picture

at that moment in the "Cono Sur" (Southern Cone) in regards to the level

of analysis in the matter.

16This statement is related with the reference on footnote 1 of this

chapter.

17As an example, mention can be made of the projects started at

Anguil (Province of La Pampa)and Balcarce Experimental Stations.

18l NTA-Direccion Nacional (1979) .
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have shown the need to enter the adoption problem by the elaboration at

the regional level of the technological diagnosis of the principal production

"activities ."19

2.3 Disarticulation in the Process of Technological

Changin Argfntina: A Normative Solution

 

 

Technological progress through increased land productivity was a

nationwide objective in Argentina, and it brought about the creation of

INTA (the agricultural research-extension institution in Argentina).

However, from the moment Argentina entered the technological stage at

the end of the 19505, the unstable political framework lacked a well defined

economic and technological policy that would assure an adequate perfor-

mance of the market for agricultural innovations from the standpoint of

social objectives. It appears consistent to argue that the economic policy

framework supported the existence of different patterns of technology

at the farm level, which were not overall compatible with the social demand.

This situation called for a comprehensive knowledge from AR and DCs

of the actual technological heterogeneity, especially if the prevailing

economic policy was not going to be changed. However, INTA assumed

that the government would create the necessary conditions for the incor—

poration of technology to achieve social objectives. Therefore, technology

was generated for increasing land productivity20 and, subsequently,

social benefits.21

 

19See, for example, lNTA-EERABalcarce (1978) .

20A global analysis for the Pampean Region with the technological

information generated by lNTA in the 19605 is presented in Pifieiro, M.

(1968).

21For analysis of social profitability of technology generated by INTA

for livestock production, see Hurtado, H. (1972) .
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It was shown above that the difficulties in promoting technological

change induced INTA to search for a better understanding of actual pro-

duction situations at the farm level. The process for arriving at the

synthesis of information directed towards the generation of a more con-

gruent and adaptable technological supply to actual production systems

was conceptually arduous. This approach of course requires improvements

in the operational scheme. Moreover, the need remains to incorporate a

more definitive stage of analysis in order to understand the behavior of

producers in the assimilation of technology, and to isolate the principal

factors limiting the process of adoption in the systems of production.

Nevertheless, internal factors exist, based in part upon the need

for the survival of the institution that forced INTA to become aware of

the different patterns of technological demand and the bottlenecks

restricting the incorporation of innovations in agricultural enterprises.

It can be argued that INTA is the participant best suited within the tech-

nological process to act as a balancing force for resolving the breakdown

of coordination between the government, the agricultural research and

extension, and the agricultural production sector. Before arriving at

further conclusions, it will be necessary to review some of the models

for technological development in agriculture.

2.3.1 lnduced Innovation Model
 

According to this model, demand conditions lead to the creation of

the supply of technology. Producers respond to changes in relative

prices by saving the increasingly scarce factors of production.



28

Consequently, agricultural producers demand from the public research

institutions the type of technology which allows substitution for the

scarcer production factors.22

The Induced Innovation Model (llM) has been utilized to define a

socio-economic model of induced innovation for the Argentine agricultural

sector.23 Within this particular application, the actual demand for tech-

nology responds to the utility function of large land owners. This demand

is not compatible with the technologies that substantially increased land

use intensity. Moreover, the actual demand guides the definition of

research lines at AR and (DCs because of the absence of technological

policies based upon the patterns of the social demand.

However, there will exist a latent demand for yield increasing tech—

nologies based on fertilizers, agronomic practices and improved seeds,

coming from small and medium sized farms in the traditional cereal and

beef-breeding areas of Argentina. This demand has not been satisfied

because of a relative lack of agronomic research, as well as a lack of

technological information, particularly when innovations are combined in

packages of techniques. If land-saving/yield-increasing technological

packages were available, it would operate a land market-induced treadmill

which would close the gap between the actual and latent demand. Such

an adjustment would take place in the long run by means of a dynamic

mechanism based upon the action of coercive elements all working together

 

22See Hayami, Y. and Ruttan, V. (1971). Induced devel0pment

hypotheses are outlined in pp. 53-63.

23'de Janvry, A. and Martinez, J. (1972), pp. 192-210, and

de Janvry, A. (1973).
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towards the maximization of profits in the utility function of producers.

The patterns of the actual demand would change towards land-saving

innovations as a result of their availability and adoption as a first step

by small and medium farmers providing the latent demand.

It remains unanswered what could trigger the technological tread-

mill, assuming that land—savinglyield-increasing technology should be

available, and that its incorporation ought to be brought about. The

application of the ”M to Argentina is based on assumptions that do not

identify the starting force of the proposed treadmill mechanism. The

generation of agricultural research responds to the actual demand

which is not consistent with a more intensive land use. Also, existing

economic policies support actual demand patterns. Consequently, the

logic of this model results in a vicious circle for the achievement of

technical progress.

It would appear that the assumptions of the ”M for Argentina, as

to the size and allocation of public agricultural research funds to satisfy

dominant farm interests, are overdrawn.

For example, it was argued that there is a lack of information for

a technical package for corn that includes hybrids with high response

to fertilizers, using herbicides and agronomic management practices.“

This case could be illustrative to support the assumption of this model,

in the sense that available technical information could be more compatible

with dominant farm interests. However, it can be shown at the same

time that a technological package for breeding-livestock production was

generated that is congruent with a farm productive structure that uses

 

zuSee Martinez, J., et al. (1976), pp. 911-120.
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the land intensively.25 This package of innovations does not appear to

be compatible with production conditions on large farms. Moreover, there

could exist latent demands coming from extensive patterns in the use of

land that have not already been satisfied, e.g., improvement of natural

pastures.

Consequently, going beyond particular examples, during its

institutional development INTA generated research relevant to the

achievement of social goals. This search for social relevance in the

generation of agricultural technology by INTA is the basic argument for

proposing a model of mutual causation to induce more intensive agricul-

tural production in Argentina.

2. 3. 2 Institution Building;Model
 

The Induced Innovation Model treats institutions as endogenous

variables within the market process, which themselves can be transformed

as a consequence of economic growth. However, supporters of this line

of thought recognize that it is possible for the supply of services from

an institution to be altered independently of economic growth considera-

tions.26 In this case, the Induced Innovation Model cannot explain such

a change in the institution; it can be used, however, to determine the

resulting effects of such change.

The Institution Building Model (IBM) offers a framework to analyze

changes for which the Induced Innovation Model does not provide a

satisfactory explanation. In order to meet this objective, the IBM treats

 

25See INTA-EERABaIcarce, op. cit.

26Schultz, 'r. (1953), pp. 1113-1122.
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"institutions" as being those which are altered not so much as a consequence

ofeconomic growth, but rather to serve as a causal force generating the

growth process itself.27

According to this model, the devel0pment process can be strengthened

and accelerated by public organizations through which new values, functions

and techniques are introduced into the environment in which they operate,

as well as by those decision makers who must activate the process of

change. In general, these organizations are needed when the behavior

generated by the market mechanism does not coincide with the social

demand.

The basic propositions of this model are:

1) technical, economic and social changes that generally go

together with many innovations are not spontaneous, but are

induced and guided;

2) innovations, in regard to their diffusion and adoption by any

social group, are not a mere learning or communication

activity, but a political process as well;

3) innovations are generally incorporated through an institutional

process, sustained through adequate organization;

ll) building up the organization and guiding its relationships with

government, organizations that supply complementary services,

institutions whose values and norms support technical and

 

27The basic scheme of this approach is taken from Esman, M. and

Blaise, H. (1966) . A practical method of analysis is presented in

Wood, C. (1972) . For a comprehensive treatment of the role of insti-

tutions in agricultural development, see Blase, M. (1971) .
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social changes, and with public opinion within its own environ-

ment, is simultaneous, interrelated, and can be considered as

a mutually supporting activity.28

The application of this model to the Argentine agricultural sector

means that INTA, as the principal research-extension institution, could

serve to promote socio-economic development in general, as well as

generating technological changes, especially those compatible with social

demand. In this sense, the main strategy is to identify the entire

spectrum of the demand for technology, in particular those patterns

compatible with social objectives, as well as to detect the limiting factors

of technical progress. Simultaneously, action directed to government

and the rural environment should induce the changes needed for arriving

at an equilibrium between the supply and demand for technology that

should be consistent with social goals.

With the creation of INTA some mechanisms of the IBM were intro—

duced into the Argentine agricultural sector. However, testing this

model against reality in Argentina shows that the prOpositions set forth

above were only partially satisfied. At the micro level, the reasons

that the IBM did not work well can be summarized as follows:

a) the lack of. a comprehensive and selective knowledge of the

agricultural situation by systems of production, defined with

the objective to identify the structural demand for innovations,

and the factors that limit the incorporation of technology; and

b) the programming of research by products instead of by systems

of production .

 

28Blase, M. (1972), p. 8.
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At the institutional level, insufficient attention has been given to the

coordination with government, and to the institutional diffusion towards

the rural environment.29

2.3.3 Model of Mutual Causation for lnducirfl

Technolggical Change in the Argentine

Rural Sector

 

 

 

Where policies are directed towards farmers, to their socio-economic

context, and to research-extension institutions that induce the increased

production through more intensive land use, the supply and demand for

innovations are compatible with the achievement of social goals. This

situation that appears to be the basis in theory for a stable equilibrium

in the technical process has not been achieved overall in the Argentine

agricultural sector.30

It has been argued that Argentine agricultural policy has not pro-

vided inducement for technical change compatible with social demand.

This could be for at least two reasons. First, the absence of some kind

of policy is frequently a political decision supported, for example, by

the political demand of some power group which does not necessarily

represent society as a whole. Second, it may be that government does

not have sufficient information to elaborate clear—cut policies, or possess

a well conceived conceptual framework for generating them due to lack

of experience about the problems at hand.

 

29The Institution Building Model shares many analytical elements with

the model used by Oszlak, 0., et al. (1971), to analyze lNTA's organiza-

tion. Consequently, the present study shares some basic hypotheses

with Oszlak's work, on the behavior of AR and DCs.

3oSee Forni, F. (1975), pp. 17-28.
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Nevertheless, in order for there to be a compatible supply and

demand for technology, policies directed to the farm sector should be

compatible with those directed to the scientific sector. To handle this

situation the government needs more precise information regarding the

structural demand for agricultural innovations, as well as a knowledge

of the behavior of producers in the technological process. This is

needed to define selective policy measures to induce farmers to achieve

a performance consistent with social demand.

This basic condition is not restrictive in postulating that it should

be government which defines the rules for technical progress which is

needed for a harmonious development of the agricultural sector. However,

it would be better to count upon a catalytic component acting as the

facilitator of the process. INTA has some comparative advantages over

other divisions of government in being this catalytic agent in the rural

environment, i.e., the degree of specialization of professional men,

contact with agricultural producers, etc. This can definitely be accom-

plished if AR and DCs can develop a clearer concept of the technological

change mechanism at the farm level, as well as strengthen the relation-

ships with government, agricultural producers and their socio-economic

environment .

Agricultural institutions are exposed to change due to economic

growth, but they are also capable of serving as a causative force

generating socio-economic development, and particularly to be an

initiating force in the technological processes. Such objectives can be

attained in the Argentine agricultural sector because in the specific

case of INTA, this organization has become an established institution.31

 

31For a test of institutionality, see Esman, M. and Blaise, M.,

op. cit., pp. 5-7.
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The propositions of the Induced Innovation Model and the Institu-

tion Building Model cannot be proved to have an overall validity in the

past in the agricultural sector of the Pampean Region. However,a

Model of Causation can be proposed built upon the interaction

of both models as a "normative" scheme for technological change.

The mechanism of the IIM takes care of the articulation between

AR and DCs and the actual demand. The IBM guides AR and DCs in

detecting and satisfying latent demand, especially those patterns con-

gruent with the adoption of land-saving[yield-increasing technology.32

This is a basic condition by which to put into movement the technological

treadmill visualized by the HM. At the same time, the IBM emphasizes

the action of INTA towards government highlighting the needs for

policies which facilitate the treadmill effect achieving technological

progress. If this requisite is not satisfied, the structural demand at

the farm level will show a higher degree of technological heterogeneity

than under the situation where government establishes adequate economic

policies from a social point of view. In this case, INTA will lose the

possibility of inducing through government action coordination between

the social demand for technology and the structural demand generated

by agricultural enterprises.

The blocking of the institutional demand coming from INTA will

curtail in the short run the practicability of achieving the potential

level of output that could be reached if all patterns of demand for innova-

tions were based homogenously on social goals. However, the identification

 

32Within the search for latent demand patterns it is open to AR and DCs

the possibility of generating technological dominance. This is to say, the

generation of techniques that could yield maximum profitability under

different structural conditions and input—output price ratios.
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of farm latent demands still remains as a specific function of AR and DCs.

A higher socially efficient point could be reached in the long run if

AR and DCs identify and satisfy latent demands for innovations.

Undoubtedly, this last alternative will have a high cost for society,

which would have to use more time to allow the technological treadmill

to function than under the situation where economic policy is the driving

force. Meanwhile, AR and DCs will be on the way to search for tech-

nological alternatives that might be more efficient than the actual ones

but not necessarily the most efficient in production from a social point

of view. This is to say, AR and DCs will have to satisfy patterns of

demand for technology that are not strictly compatible with social goals.

However, a level of aggregate production can be achieved, that may not

be the most efficient socially but will be more efficient than the existing

situation.

It is not enough to emphasize that the government should make an

explicit definition about the degree of achievement of social goals, as a

"sine-qua-non" for improving the coordination of the supply and demand

for technology. This definition should be brought about taking into

account the technological diagnosis elaborated by INTA, and based upon

the trade—off between the political demand and the established social

objectives.

In summary, the Model of Mutual Causation for inducing technical

progress in the Argentine agriculture assigns INTA the responsibility

to identify the overall patterns of demand for innovations33 and, con-

sequently, the factors that limit or delay the incorporation of technology

at the farm level. This "strategic" information is the starting point for

 

33In relation with this proposition, see Arndt, T. and Ruttan, V.

(1975). Pp. 15-16.
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inducing the government to make explicit the definition of economic

policies at the farm level and technological policies directed to agricul—

tural research and extension.

This technological diagnosis and the guidelines coming from the

government should enable national decision levels of INTA to define pro—

gramming patterns for research and extension based upon systems of

production rather than by products. These systems represent those

groups of enterprises that show homogeneous behavior in the incorpora—

tion of technology. This approach should be conducive for improving

congruence, profitability, articulation and adaptability between the

supply and demand for technology.

The institutional action towards the government and the search for

the technological demand at the farm level should be complemented by

improving the linkages of INTA with those organizations that, within

the rural context, generate complementary services or support values

and norms compatible with their institutional objectives.

The static technological diagnosis should be expanded with a

dynamic approach. In this case, technological change should be quanti-

fied in the principal production regions searching for the transformation

of production systems with the evolution of relative input-output prices

and modifications in the package of economic policies. At the same time,

study should be directed to the socio-economic effects of technological

change on agricultural enterprises and the rural community. This

dynamic information should be useful for analyzing the social and private

costs and benefits of technical change, helping to guide the reformulation

of economic and technological policies.



CHAPTER III

A CONCEPTUAL FRAMEWORK FOR THE ANALYSIS OF

THE INCORPORATION OF TECHNOLOGY

IN AGRICULTURAL ENTERPRISES

3.1 Scope and Objectives
 

The Model of Mutual Causation for inducing technological change in

the Argentine agricultural sector is based essentially on the activities

of the AR and DCs in discovering the structural demand for innovations

(actual or latent patterns), and the factors limiting technical progress.1

It has been indicated previously that a conceptual framework is

needed for the Argentine case to work on the assumptions of neoclassical

firm theory with respect to the structural and behavioral patterns of

agricultural enterprises in the incorporation of new technology. Con—

sequently, it will be the objective of this chapter to develop a conceptual

framework for grouping agricultural enterprises that have some degree

of homogeneity in terms of those attributes that relate to the incorporation

of new technology. These enterprises will be represented by a production

system which show the type of factors that limit or delay the adoption of

innovations. This model will help to define the operational framework of

this study, as well as facilitate the choice of the most suitable statistical

techniques for arriving at the conformation and validity of the systems.

This last objective will be considered in the next chapter.

 

1This chapter draws heavily on Bocchetto, R. (July 1979) .

38
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3.2 General Framework of Analysis: Hypothesis

The assumptions of neoclassical static economics2 provide that the

institutional setting (government and the socio-economic context) creates

a neutral environment for the incorporation of new technology. Perfect

mobility of resources and adjustment mechanisms to respond to market

changes, plus the rationality, and equality of the utility function among

producers constitutes a situation in which enterprises in a homogeneous

ecological region use the same production functions, show the same demand

for technology, and are able to satisfy these needs through the market

for innovations. Such a process should not affect ownership patterns

in regard to resources, and the distribution of income among social

groups should stay the same.

The neoclassical model focuses attention on price determination which

may be dependent upon different market structures. The theory of pro-

duction is one stage in the analysis of markets. It is not the objective

of this theory to try to understand the individual firm as such. Strong

assumptions are made in accord with the type of economy under analysis,

as to "who" produces, "what" types of production units are producing,

and "where" production takes place. In other words, strong assumptions

are made based upon the opportunity set where the producer makes his

own decisions, as well as upon his individual economic conduct. Never-

theless, questions such as: what, how, and how much to produce under

certain levels of equilibrium in both input and output markets, can be

answered.

 

2Basic reference: Johnson, (3., Agricultural Economics course

notes, Michigan State University, East Lansing, 1971.
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Supposing the firm itself becomes the object of analysis, and there

is a necessity for describing in what ways the firms incorporate tech-

nology? In such cases, the choice or selection of such firms should not

be based on their level of resources used or output obtained, but should

preferably be directed towards the different ways that things are decided

and done; 3 that is, the existence of different systems of production.

Consequently, the conceptual framework of this research is based

on the following hypotheses:
 

1) The elements comprising the productive structure and the charac-

teristics of the producer, in conjunction with technological

inputs bring about the existence of different systems of pro-

duction.

2) Each production system is associated with a particular type of

interaction of agricultural enterprises in the socio-economic

context.

3) Each system of production shows a specific behavior in the

incorporation of technology.

ll) Each system of production, its instrumental component, and

the supply of technology available, shape a technological con-

figuration that identifies those factors which limit or delay the

adoption process with respect to the prevailing set of economic

policies.

Different agricultural productive systems result from dissimilarity

in the distribution of Opportunity sets among agricultural producers.

The opportunity set is defined by alternative lines of action, or of

 

3The same type of comments are made by Dorfman, R., et al. (1969) ,

pp. 101-143 in searching for a definition of the enterprise based on

linear programming.



lll

choices, open to the individual, each with a relative cost. Society, the

groups of individuals, and their interrelationships, Operate under condi—

tions Of scarcity; showing at the same time an interdependence in the

distribution of Opportunity sets which represent the allocation Of scarcity.

Generally, the distribution of Opportunity sets is unequal, thus conducive

to a structure of both advantage and disadvantage and, hence, to a

structure of mutual coercion. Interaction between the power Of individuals

is the basis of the structure of mutual coercion which distributes Oppor—

tunity sets.“

What factors determine the opportunity set of an individual? 0n

the production side, the factors that shape the opportunity set of the

agricultural producer are both the productive structure Of the enterprise

and his interaction with the socio-economic context. Within his particular

Opportunity set, the producer shows an economic conduct that guides

his choices in production based upon his utility function. It is also

the place where he exercises his entrepreneurial capacity and his dedica-

tion to the enterprise itself.

For a given set Of relative input-output prices and available tech-

nological alternatives, the constraints Of the opportunity set and the

characteristics of the producer will define in the short run the package

of technological inputs used by the agricultural enterprise, i.e., the

actual demand. Therefore, the patterns Of this demand are related to

the conditions of congruence, profitability, articulation and adaptability,

as well as to the availability Of technology, as defined by the demand-supply

 

“A general analysis Of the economy as a system of mutual coercion

is presented in Samuels, W. (1972), pp. 5-12.
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scheme set forth in the previous chapter.5 Unfavorable interaction with

the rural socio—economic context, and the unavailability Of needed tech-

nology can impede structural demand patterns. In this case, there would

exist latent demands for innovations that show a higher degree of con-

gruency and/or profitability in regards to the structural component Of

the agricultural enterprise than would be the case for actual demand

patterns.

Distribution of income is a function Of the structure Of mutual

coercion (the distribution Of opportunity sets) .6 The same is true for

the economic surplus generated by technological progress. Over and

above the restriction imposed by the characteristics of demand for final

products, from the supply side the appropriation Of the economic surplus

among social groups will be based upon the type Of productive structure

incorporating technology, and upon the structure of the different markets

which characterize the relationship of farms with the socio-economic con-

text. Nevertheless, since the basic organization Of production factors

is accomplished by the enterprise itself, different types of enterprises

will induce not only different performances Of the market for innovations

from the point of view of production, but also a different distribution

between land, labor and capital from the economic surplus generated by

technical progress. This study will only focus attention on the produc-

tion side. However, when the term enterprise is used it would mean a

socio-economic unit of production and distribution.7

 

SSee Chapter II, pp. 16-19.

6Samuels, W., Op. cit., p. 9.

7For an exhaustive analysis Of the enterprise from the productive

and distributive point Of view, see Solbevilla, E. (1968) .
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Once the different modes of production have been analyzed in

reference to the incorporation Of technology, attention should be focused

within each system upon differences in the level Of efficiency with which

the producer allocates his productive resources.

In the next section, the structural and instrumental components

which characterize the opportunity set of the agricultural producer

will be analyzed in regards to the adoption of technology. Afterwards,

attention will focus upon efficiency in the rural enterprise.

3.3 Micro-Structural Approach to the Incorporation

Of Agricultural Technology

 

 

The behavior Of the rural enterprise with respect to the incorpora-

tion of technology is a function of endogenous factors, and of those which

define its interaction with the socio—economic context of the rural

environment. The relationships shown by both internal and external

factors are established as being the expression of economic policy that

guides the development Of the agricultural sector. The effect that exo-

genous factors have on the adoption Of innovations by agricultural enter-

prises is shown simultaneously in a quantitative and qualitative sense on

endogenous factors. Thus, variables utilized for characterizing internal

factors serve by themselves to identify the firms' behavior in the adoption

process. However, the conceptual scheme will be applied to external

factors in order to explain these patterns Of behavior.8 Consequently,

endogenous components Of the agricultural enterprise will be looked at

first; after which,the exogenous component will be analyzed.

 

8A discussion on the use of internal and external attributes for

agricultural typology is presented in Kostrowicki, J. (1977), p. 37.
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3.3.1 Behavior Of Agicultural Enterprises in the

Incorporation Of Innovations

 

 

The agricultural enterprise includes both the production unit and

the producer. The production unit comprises the productive structure

and the technological package. Output depends on both the services of

production factors and inputs transformed by the actual productive

process.9 This situation is usually represented by a short run produc-

tion function. 10

When a production function is estimated at the farm level a "restric—

tive" production pattern is Obtained with respect to all the possibilities

Open to the enterprise. It is an "ex—post" production function which

does not include all possible designs.11 Such a situation will force

attention on the existence in a homogeneous ecologic area (definable

as having the same production possibilities) of different production

functions, i.e., technological heterogeneity.12 This heterogeneity is

heed on differences among agricultural enterprises upon the requisites

Of congruence, profitability, articulation, and adaptability for the adoption

 

9In this study distinction is made between factors of production, which

are the permanent components that characterize the productive structure

Of farms, and technological inputs, which transform themselves in the

process Of production.

10For a general discussion on production laws from a technical and

economic point of view, see Frisch, R. (1963), Chapter I. A theoretical

and econometric scheme of production is presented in Kaminsky, M. (1971) ,

Chapter IV.

11See Johansen, L. (1972), pp. 9—10.

12The recognition and analytic formulation Of this situation within the

neoclassical focus can be seen in Sturzenegger, A. (1975) . Arguments

from the classical point of view appear in Flichman, G. (1978) .



45

of innovations and differences in the availability of needed technology,

i.e., differences in structural and instrumental conditions in production,

as well as in know—how available from AR and DCs.

TO analyze the structural conditions it is assumed that farmers use

the same technological information and have the same interaction with

the rural context. In this case, for a given set of relative input-output

prices, technological heterogeneity should respond to differences in the

farms' productive structure or differences in the producer characteristics.

Assuming for the moment that the producer maximizes profits, the

technological arrangement that corresponds to the optimal solution will

depend, for a given set Of relative input-output prices, on the endowment

of production factors at the farm level. Thus, the available land, capital

and labor determine the feasible production region which at the same

time defines the Optimal solution in the space of profit indifference

curves. ‘3 It follows that the endowment of production factors and the

input-output price ratios define the proportion Of factors used, together

with the technological package that shows factor ratios congruent with

those prevailing in the productive structure. In this sense, the requisite

Of congruence says that the producer will tend to incorporate technologies

1" or thethat do not basically modify the actual productive structure,

dedication of the producer to the farm. Among those technological

alternatives that show congruence with the structural component (pro-

portion Of production factors and dedication to the farm) the producer

 

”See the approach Of Baumol, W. (1972), Chapter 12, in regards to

linear programming and the theory Of production.

1“See Martinez, J., et al. (1976), p. 70.
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chooses the most profitable. Therefore, in accordance with the pre—

vailing productive structure and input-output price ratios, profitability

decides the incorporation Of technology.

From the foregoing it can be argued that dissimilarities in structural

conditions can explain the existence Of technological heterogeneity for the

prevailing price ratios. Different technological arrangements can have a

similar level of private profitability when each one is associated with

different productive structures. This is the case of technological hetero-

geneity without a dominant technique, showing no dominance in profitability

for the existing input-output prices.15 Under the assumption of homogeneity

in instrumental conditions and producer characteristics, the absence Of

technological dominance at the farm level should also be valid for the supply

of technology.16

Technological heterogeneity without dominance in profitability is shown

in Figure 3.1, where UU', VV', and W' are profit indifference curves, while

P1, P2 and P3 are three different production processes associated with three

different endowments of production factors which define the feasible regions

oaAb, och, and oeCf. It can also be seen that l1, l2 and I3 are the tech-

nological packages showing congruence and the highest profitability with

the prevailing productive structures, in this case PS], PS2 and PS3.17

 

15See Sturzenegger, A., Op. cit., p. 5.

16For the definition of technological dominance, see Chapter II,

footnote 32.

”This analytical framework follows Baumol, w., op. cit., pp. 295-310.

Profit indifference curves show the same level of total profits. For simplifi—

cation, it is assumed that points A, B and C in Figure 3.1 also define the

same level of private profitability. TO work with a two dimensional space

a given combination Of capital and labor is assumed in the horizontal axis

Of Figure 3.1.
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This situation leads to the existence of three different "ex-post" produc—

tion functions, i.e., PF], PF2 and PF3.

These production functions characterize three different types Of

enterprises: in this example, those farms located at A, B and C in

Figure 3.1. These types of enterprises will show a different behavior in

the incorporation Of technology based on technical relationships built into

the farm productive structure. However, technical relationships Operate

together with those showing the ownership patterns Of the resources.

These social relationships resolve the "personal" distribution Of income,

particularly economic surpluses generated by technical progress.18 In

this sense, property rights affect the incorporation of technology.

Attention is now focused on the economic conduct of the agricultural

producer. Differences in the utility function between farmers will

generate different patterns of resource allocation and, consequently,

economic decisions may be different for the same technological package.

Profit maximization is not necessarily the unique objective in the

utility function. For example, risk aversion and expected profits can

dominate profit maximization in the lexiCOgraphic utility function of the

19 For a given set Of relative input-output prices, dissimilarproducer.

configurations of the utility function can locate two producers at two

points of the same production function, which will each be economically

efficient (efficiency being measured according with the structure of each

 

18The "functional" distribution of the economic surplus generated by

technological change will depend on: 1) the factors' proportions used by

technology, and 2) the elasticity Of the supply of production factors.

See Pifieiro, et al. (1975), pp. 8—1ll .

19For an explicit definition Of the utility function of the agricultural

producer, see Martinez, J. (1973), pp. 37-ll7.
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utility function). Consequently, failure to consider differences in the

utility function between producers could lead to the error Of explaining

the different locations on the same production function as being due to

economic inefficiency. At the same time, differences in the utility function

may explain why two enterprises are on different ex-post production

functions. For example, risk aversion could lead one producer to use

fertilizers while another might decide to avoid fertilization. In the face

Of this situation any estimate of the production function at the farm

level should separate those units with different utility functions. Con-

sequently, if the utility function is not taken into account, one Of the

elements which could explain the existence of technological heterogeneity

would be lost. In summary, for a given set Of relative input-output

prices, the type of farm productive structure and the utility function Of

the producer define the profitability of the inputs package, within tech-

nological arrangements Open to the producer in accordance with congruence

conditions.

Until now, availability Of technological information which is profitable

for the prevailing structural components at the farm level was assumed,

together with favorable instrumental conditions in the rural environment.

Under these assumptions, actual demands for innovations are the struc-

tural demands. Reasons for adoption or non-adoption should be analyzed

looking at congruence and profitability requisites. In this case, tech—

nological heterogeneity should be based on differences in the structural

component, as well as in the technological package. The structural com-

ponent will appear as the principal factor shaping the overall technological

configuration .
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However, differences exist among farms with respect to the inter-

action with the rural environment, or in the availability Of needed tech—

nology. Under this situation technological heterogeneity could be based

on differences in the structural component, while the technological

package would not show differences, i.e., farms would show equal actual

demands for technical inputs.20 In this case, structural demands and

actual demands are no longer equal, and latent patterns Of demand for

technology should exist at the farm level.

Consequently, farms showing equal actual demand can have different

behavior in the incorporation of technology. On the one hand, they can

have different reasons for non-adoption Of the actual supply Of technology.

On the other hand, needed technology for particular structural conditions

might not be available. Reasons for non-adoption will depend on the

interaction of farmers with their socio—economic context. Thisinteraction

accounts for the conditions of articulation between supply and demand for

innovations, as well as for the adaptability of the available technical

information to farm conditions. Under this situation the instrumental

component will appear as a limiting factor of first order. Thus, it might

be necessary to refer to external factors to explain homogeneity in tech-

nical inputs, when at the same time structural characteristics are hetero-

geneous. However, the heterogeneity in structural conditions identifies

by itself the existence of different behaviors in the incorporation of

technology .

 

20This configuration of production is also possible with technological

dominance. Consequently, this analysis is assuming that prevailing

technical know-how in AR and DCs are not clearly conducive to achieve

technological dominance at the farm level, particularly for

breeding-l ivestock product ion .
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Therefore, the preceding analysis shows that the behavior Of agri—

cultural enterprises in the incorporation Of technology is based on the

reasons of adoption and non-adoption of innovations making up the

supply Of technology available from AR and DCs, as well as on the

unavailability of needed technology. In conclusion, whatever difference

appears in any of the three basic endogenous components of the agricul-

tural enterprise, it can be‘associated with different situations in the

incorporation Of technology. Each case can be represented by an agri-

cultural production system that will comprise those farms that show a

certain degree Of homogeneity in the attributes that characterize the pro-

ductive structure, the producer and the technological paCkage in use.

From the foregoing, it will be gathered that the characteristics Of

the product, as an output variable, will not be used as a basic discrimina-

tive criteria. Production indexes and the corresponding economic results

have been the elements utilized traditionally in farm management in

Argentina, as attributes for classification. This led to a classification

of such enterprises according to the type Of isoquant that they occupy,

and not to the type Of process that they utilize to realize their production.

In consequence, the present conceptual framework places emphasis upon

the input variables by considering that their direct and interrelated

effects permit an explanation Of the different behaviors in the incorpora-

tion of technology.

The basic argument broached in this static and short run analysis

points out the fact that the structural component of agricultural enter-

prises imposes conditions On the assimilation of innovations supplied from

the AR and DCs taking into consideration the prevailing set Of prices

and the framework of economic policies established by the government.
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3.3.2 Interaction Of Farmers with Their

Socio-Economic Context

 

 

It has been mentioned that an agricultural enterprise is a socio—economic

unit of production and distribution. All the structural elements that

comprise the social system are presented at the level Of resolution Of this

economic unit. Although these elements can be taken into account in order

to define the "agricultural enterprise, " this latter maintains relations

with its socio-economic context, within an institutional and political

framework. 21

In the previous section it has been argued that the internal factors

Of the farm can be utilized to describe different technological situations.

Nevertheless, it has also been mentioned that to carry out a diagnosis

Of technological heterogeneity (withouta dominant technique), external factors

should be brought into the analysis. They can partially eXplain the

differences that exist between actual and structural demands for agricul-

tural innovations.

If attention is directed by the enterprise towards the technological

process, the relations maintained by it with its socio-economic context

will be effected through the following elements:

a) access to financial resources;

b) access to productive factors;

c) access to technical information; and

d) interaction with the input and product markets.

The type of productive structure and the economies of scale that

it generates, as well as the efficiency with which the producer allocates

 

21An analysis of the limits between the subsystems of society has been

made by Parsons, T. and Smelser, N. (1969) , pp. 51- 70.
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and manages his resources, are the determinative factors of the internal

capacity Of the enterprise to generate economic surpluses. The access

to financial resources from outside, which are related to the characteristics

Of the productive unit and the producer, will determine the total capacity

of the enterprise tO renew its capital and to incorporate new technological

packages. External financial resources may originate in credit or in a

flow of capital entering from industry, commerce, professional practices,

or even from the agricultural sector.

The access to production factors has a direct relation to the type Of

productive structure that the enterprise may develop, with a corre5ponding

effect upon the congruency-profitability stemming from the incorporation

of a package of innovations. The financial capacity Of the enterprise to

Obtain capital and its entry into the respective markets, are the principal

characteristics that define the access to production factors, which will

define the range of alternative technologies from wh‘ch the agricultural

producer can choose.

Access to technological information is given by the degree of articula-

tion that is achieved between the supply and demand for innovations. This

defines the access to technical know-how, which can only become effective

if, in addition, requisites of adaptability are fulfilled satisfactorily.

Interaction with the input and product markets is analyzed as an

exogenous factor for the enterprise, on the basis of the dependence that

this may have upon the structure of those markets. In this fashion,

differentiation should be made between this situation and that which is

built upon the personal capacity Of the producer to relate himself with

those markets. This personal characteristic is associated with his entre-

preneurial capacity. However, interaction with input and output markets
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is defined basically by the capability Of the producer to negotiate. This

latter thereby determines the level of prices that he will pay, and has a

corresponding effect upon the profitability of the technological package

that he can incorporate.

A peculiarity of the Argentine agricultural sector is that the producer

shows a competitive behavior going into the input and product markets.

However, the concentration Of property in land may allow him to generate

economic power. This power has relevancy in the interaction between

agricultural enterprises and the socio-economic context Of the rural

environment such as, the access to credit, and interaction with input

and product markets .

3.0 Efficiency in the Use of Productive Resources
 

The differences in output shown by enterprises grouped together

based on their similarity in the structural and technological component

will be related to the efficiency with which the producer allocates and uses

his productive resources.

In the economic literature it is usual tO find a differentiation for

the economic or overall efficiency, between technical efficiency and price

efficiency.22 The first measures the efficiency with which the producer

Obtains a maximum level of production from a given combination of resources.

The second measures the efficiency with which the producer chooses an

Optimum combination of resources.

 

22See Miiller, J. (19711), pp. 730-731; Seitz, w. (1970), pp. 505-506,

and Tandeciarz, I. (1971), pp. 9—15. The analytic framework which is

used in these studies is based upon the proposition Of Farrell, M. (1957),

for the measurement of economic efficiency.
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When a production function is estimated on the basis of Observations

of input-output relationships from a sampling Of agricultural enterprises,23

an average production function for the sample will be obtained, plus a

number of Observations around the same; some of the levels measured

being On the frontier of production. Such a situation is envisaged in

Figure 3.2, where along the horizontal axis will be found a measure Of

inputs and production factors, assuming a common denominator. In this

case, the different levels of output corresponding tO the firms at A and B,

Q0 and 01 respectively, which in turn share the same level of use Of

resources R 0’ could correspond to differences in technical efficiency.

However, these differences (measured as a "vertical hop" between the

Observations) could also arise as a consequence of specification errors,

errors Of measurement, or can be assigned to random errors.

It has been argued“ that differences in the level of production

between two enterprises sharing the same resource package will stem

from an erroneous specification of the production function; preferably

as regards technological changes, of an increase in the managerial

capacity of the producer, or of improvements Of the human element.

There will always be some "new type" Of input or a combination Of tradi-

tional factors represented by one or more explanatory variables, that

have remained in the residuals Of the quantitative model. Faced with

this situation, the definition of technical efficiency would be reduced to

the correct choice Of the production function; the location of the enterprise

 

23Measurement of the economic efficiency in a sampling of agricultural

enterprises is detailed in Bocchetto, R. (1970), Chapter IV; and

Tandeciarz, l., Op. cit., Chapter IV.

2"See Johnson, G. (1968).
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on that function would be an economic problem that would be solved

within the area of the utility function of the producer. Consequently,

if ted'lnical changes are accounted for in the definition of the input variables

Ofthe production function, errors of specification will essentially be based

on the difficulty Of measuring the entrepreneurial factor.25

The enterprises located at A and B in Figure 3.2 by sharing a

similar productive structure and inputs package, should not show any

appreciable difference with respect to their interaction with the rural

environment, i.e., they should belong to the same production system.

In such a case, the entrepreneurial capacity of the producer is related

to the technical management to explain differences in the levels Of output

between enterprises using the same set of resources, or what it was

named, differences in technical efficiency. Nevertheless, it should be

taken into account that these differences can also result from errors of

measurement and/or can be random errors.

Given the utility function of the farmer and the price levels Of

inputs and products, there remains only one point within the production

function that is an economic optimum. In Figure 3.2, it is assumed that

the enterprise situated in A Operates an efficient allocation of resources,

and whereby Q0 and R0 are respectively the Optimum levels of production

and use Of resources. This determines that the firm situated in C, and

to which there corresponds a production level and use Of resources 02

and R2 respectively, shows price inefficiency. Nevertheless, since

the enterprises differ in the use of resources, their different location

on the production function can be affected by Outside factors. Only in

 

25See Heady, E. and Dillon, J. (1969), p. 223.
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the case where both enterprises belong to the same production system

(same productive structure, same utility function of the producer and

same interaction with the socio—economic context), could the inefficiency

of the farm situated at C be attributed to a lower level of entrepreneurial

capacity. This capacity being referred to the economic management Of

prices as such, or to the ability Of the producer to identify himself with

the input and product markets.26

3. 5 Summary

Differences in the farm productive structure, producer characteris-

tics, and technological inputs result in different agricultural production

systems. Economic characteristics Of the production factors, as well

as attributes of the producer affect the condition Of congruency between

the structural component and the technological package. The structural

component, which comprises the utility function Of the producer, deter-

mines the profitability of innovations for the prevailing set Of input—output

prices.

Congruence and profitability are necessary but not sufficient condi-

tions for technology adoption. An adequate articulation between the

supply and demand for technology must be fulfilled, as well as the

adaptability of technical information that is transferred to farms. These

requirements are basically satisfied through the interaction Of farmers

with their socio-economic context, which is effected through the access

to financial resources, production factors, technical information, and

the interaction Of producers with input and output markets.

 

26See this chapter, p. 53, last paragraph.
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However, the structural demand for technology will be entirely

satisfied only when AR and DCs can supply to each system of production

those innovations that are congruent and profitable in regard tO the

structural component and input-output price ratios. Consequently,

unfavorable interaction with the rural context and/or unavailability of

needed technology could generate latent demand patterns.

The degree of accomplishment of congruence, profitability, articula—

tion and adaptability requisites upon the actual supply of innovations,

and the availability of needed technology will explain the behavior Of

production systems in the adoption process. As a result, the systems Of

production, their interaction with the rural context, and the supply Of

technology available, shape a technological configuration that identifies

the factors that limit or delay the incorporation Of innovations under the

prevailing economic policies .

Technological heterogeneity based on differences in the structural

component and inputs package will indicate that structural characteristics

could be the principal factor shaping the overall technological configura-

tion. Homogeneity in technical inputs but dissimilarities in structural

characteristics could be showing that instrumental conditions or unavail-

ability Of needed technology are limiting factors Of first order.

Finally, differences in output among enterprises belonging tO the

same agricultural production system will depend on the efficiency with

which the producer carries out the technical and economic management

Of the productive resources.



CHAPTER IV

ANALYTICAL PROCEDURE FOR STUDYING

AGRICULTURAL PRODUCTION SYSTEMS

RELATIVE TO THE INCORPORATION

OF TECHNOLOGY

The Objective of this chapter is to define an analytical procedure for

the empirical analysis Of actual production systems, based on the concep-

tual framework developed previously. This procedure will supply guide-

lines for exploring interdependence between conceptual components

(structural, technological and instrumental components), and for the

classification of agricultural enterprises, as well as for the characteriza-

tion and technological diagnosis of actual production systems. Finally,

the efficiency in the management of productive resources within each

production system will be analyzed.

In what follows, each stage of this analytical procedure will be

discussed. Particular attention will be given to the statistical methods

used to achieve the Objectives defined at the beginning of this study.

0.1 Exploration of the Sample Data
 

The farm productive structure, the producer characteristics, tech-

nological inputs in use and the interaction of farmers with their socio—economic

context define for this study the domain Of the production phenomena. This

domain has a multidimensional structure. This structure is built on rela—

tionships of interdependence among the variables that characterize the

four conceptual components used.

60
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The Objective of this exploratory stage is tO search for an empirical

identification of these relationships. The analysis will explore if the

structure Of the data comprises meaningful dimensions in regards to

the conceptual framework develOped in this study to explain the incor-

poration Of technology at the farm level.

It will also be analyzed if there exists some underlying order, i.e., a

gradient Of dominance among the conceptual components for the explanation

of the variance generated in the domain of the production phenomena.

Principal Component Analysis is a method for studying the struc-

ture of multivariate data sample.1 This is a procedure developed by

Hotelling (1933) to reduce a large set Of correlated variables to a smaller

number of uncorrelated hypothetical components.2'3 These components

are linear combinations of the original variables, explaining most of the

variance generated by the original data set.

All the information needed for Principal Component Analysis is con—

tained in the sample correlation matrix when standardized variables are

used. The principal components turn out tO be the characteristic vectors

of this matrix (eigenvectors) , and their variances the corresponding

characteristic roots (eigenvalues) .ll

 

1See Morrison, D. (1976), Chapter VIII; and Timm, N. (1975),

Chapter VI.

2Timm, N., Op. cit., p. 528.

3If the original variables were normally distributed, principal

variates are not only uncorrelated but independent; see Kendall, M.

(1975). p. 15.

“See Anderson, T. (19711), p. 272.
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The first principal component is a linear combination with coefficients

equal to the elements Of the eigenvector associated with the greatest

eigenvalue of the sample correlation matrix. This principal component

explains the greatest proportion Of the total variance.5 The second prin-

cipal component is orthogonal to the first, i.e., they are uncorrelated.

The second component explains the greatest proportion of the "residual"

variance. The remaining principal components have a similar explanation.

The orthogonality guarantees that the variance of the successive com-

ponents will sum up to the total variance. A few components explaining

a high percentage of the total variance is desirable. In this case, these

few components could replace the original variables in the analysis.

The statistical identification Of a component does not necessarily

mean that it can indubitably be associated with an aspect of the reality

observed.6 The utility Of this method is based upon the possibility of

succeeding in the identification of meaningful dimensions.

Each component presents a particular pattern of correlation with all

variables entering the analysis. The correlation coefficient between the

ith variable and the jth principal component is the product between the

ith element of the jth characteristic vector and the square root Of the jth

characteristic root. The identification of the dimensions or aspects is

realized for each principal component comparing the correlation coefficient

corresponding to each original variable. Therefore, the algebraic symbol

 

5Morrison, 0., Op. cit., p. 269.

6For the identification Of dimensions in regards to farm analysis,

see Cordonnier, P., et al. (1973), Chapter VI, Section II.
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and the size of the elements Of the respective characteristic vector will

indicate the direction and significance Of the contribution of the original

variables in each component.

In the specific case Of this study, the original variables are grouped

in conceptual components.7 Consequently, once the most important prin-

cipal components are chosen, the percentage Of explanation of the

corresponding eigenvalue accounted for each conceptual component can

be calculated. The ordering resulting from this analysis could be used

for defining a gradient Of dominance among the conceptual components

for the explanation Of the variance.

Since each principal component is a linear combination of the original

variables, it is possible to determine the value taken by each component

per Observation, i.e., agricultural enterprise. Each characteristic vector

has to be multiplied by the vector of responses corresponding to each

Observation. This data could be used for classifying observable units.

In this sense, Principal Component Analysis is not generally used as an

end in itself, but rather as a tool to identify meaningful patterns for

a later analysis.8

In summary, Principal Component Analysis will be used to obtain

some indication Of how many dimensions underlying the original data

are significant in regards to the conceptual framework of this study.

Subsequently, these dimensions should help to rationalize the classifica-

tion of agricultural enterprises.9

 

7It should be clearly understood the difference between conceptual

components and principal components. The former are the analytical cate-

gories brought forth by the conceptual framework of this study. The latter

are the linear combinations founded by the application Of Principal Component

Analysis.

8Timm, N., op. cit., p. 536.

9See Ferreira, P. (1977), p. 811.
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0.2 Classification Of Micultural Enterprises

The next question is whether agricultural productive units fall into

groups or clusters, as against being more or less haphazardly scattered

over the range of variation chosen for analysis.10 The objective Of this

classification is to find meaningful groupings of enterprises in terms of

the conceptual framework proposed for this study. In this sense, the

domain chosen for analysis can represent the variance generated by the

most important principal components detected in the exploratory stage.

Cluster Analysis Offers a procedure to form groups Of farms on the

11
basis Of their similarities in the variables used for classification. There—

fore, the units within groups should show less variation than across

12

groups.

Clustering techniques search for increasing the understanding and

improving the organization Of known facts permitting a more parsimonious

‘3 in the case of this study, thedescription Of the problem under study,

incorporation Of agricultural technology. In this sense, the performance

of clustering will be evaluated through the characterization and technological

diagnosis of the actual production systems. At this stage validation of

clustering results will be attempted."l

 

”Kendall, M., Op. cit., p. 1.

11See Gnanadesikan, R. (1977), Chapter IV.

12Gnanadesikan, R., op. cit., p. 103.

13Anderberg, M. (1973), p. 176.

”See Kaminsky, M. (1977), pp. 93-103.
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Cluster Analysis can be based on hierarchical and nonhierarchical

methods. In the hierarchical case, any group in a particular stage Of

clustering is a merger of clusters Obtained before, i.e., the units that

become grouped together do not cease to be part of that group until the

end Of the process of clustering. The hierarchical procedure will be

used in this study. This is based essentially on heuristic techniques,

i.e., there is nothing tO show from the process, which or how many, are

the groupings that will determine an Optimum cluster.15 It is left to the

researcher to decide how many clusters will be used in the analysis.

In the hierarchical scheme,16 N agricultural enterprises are grouped

into clusters in a sequence of (N-l) interactions. Thus, a configuration

of N clusterings is built, i.e., C0' C1, . . ., CN-l' where C0 is the

pol ithetic clustering (the number Of clusters is equal to the number of

farms), C is the monothetic clustering (one cluster contains all the
N-l

farms), and every cluster in Ci is the union or merger of two clusters

in CH, for i=1, . . ., (N-l).

Clusters are determined by the iterative seeking of neighborhoods

that are defined in terms of some metric. 17 In this study the metric is

based on Euclidean distance. 18 For this procedure a distance matrix is

in order, where d represents the Euclidean distance between pairs of

 

15See Alonso, A. (1977), pp. 52-53.

16The method for hierarchical clustering discussed in this section is

developed further in Gnanadesikan, R., op. cit., pp. 105—116. This

author follows Johnson, S. (1967), pp. 201-2511. The computation program

used in this study is based on the algorithm outlined by Johnson, 5.;

see Barr, A., et al. (1976), p. 72.

17Gnanadesikan, R., Op. cit., p. 103.

18See Hartigan, I. (1975), p. 1.
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enterprises. In general, the more complex algorithms of clustering

utilize the square Of the distance matrix.19

As one goes from the pol ithetic situation to the monothetic cluster,

a monotonically increasing "strength" of clustering is produced. In C1

those two enterprises that present the minimum distance will be grouped.

Therefore, the strength of this clustering will be measured by that dis-

tance. Consecutively, the distance between any pair of units will be

defined as the strength Of the clustering at which the units first appear

together in the same cluster. As a result, for each Ci there will be a

for i=0, 1, . . ., (N-l).corresponding strength (1i, where a = 0 and (Xi < (xi
0

Once each interaction is performed, it is necessary to construct a new

+l’

distance matrix; corresponding, for example, to clustering Ci. It is impor-

tant to determine, therefore, if this matrix can be constructed in an

unambiguous manner. This will happen if d, which defines the Observed

values in the interentity distance matrix corresponding to Cj-l' satisfies

the ultrametric inequality.20

When the Observed measures of distance between pairs of units are

computed from data representing N Observations in a k-dimensional space

as in the case Of this study, d may not necessarily satisfy this inequality.

For resolving this problem either the minimum or the maximum method

may be used.21

 

19The reason for using the matrix Of Euclidean distance tO the square

is that the more complex methods of clustering are based on the minimiza-

tion of the variance within clusters (which implies the maximization of the

intra-cluster variance); see Alonso, A., op. cit., pp. 57-58.

20See Gnanadesikan, R., Op. cit., p. 109.

21lbid., p. 109. Both methods could also be called "nearest neighbor"

or "farthest neighbor" respectively; see Alonso, A., Op. cit., pp. 60-62.
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Using the maximum method the steps involved in the hierarchical

. . 22
clusterlng process can be summarlzed as follows:

1) I-Oml C consisting of N clusters (polithetic clustering), with
OI

corresponding strength, a = 0;
0

2) Given Cj with associated dissimilarity matrix (where the observed

values at stage Ci_1.

merge those entities whose distance, oi+1 (>0) is smallest, to

may not satisfy the ultrametric inequality),

obtaln Cl”

3) Create a matrix of distances for Cj+1 using the following rules:

Of strength Oi”;

(a) if 1 and m are entities clustered in Ci“,

defined d([1,m], n) = max. [d(1.n). d(m.n)];

but not in CI'

i.e., d(1,m) = a)“.

(b) if 1 and m are separate entities in Cj that remain unclustered

in CI‘I’I' then do not change d(1,m);

ll) Repeat the process until the monothetic clustering is obtained.

It has been mentioned that the clustering procedure Of the heuristic

type Offers no Optimum solution. From a conceptual point Of view, the

comparative analysis Of the different partitions formed, in regards to the

theoretical layout proposed, should be conducive to a first approximation

as to which partition represents a "good" clustering structure.

The clustering technique described above will produce a strong

cluster, even thoughin the last stages very dissimilar entities may have

23
to be grouped. The maximum distance within a cluster will be measuring

for each partition this dissimilarity. This measure will be quantifying

 

22See Gnanadesikan, R., Op. cit., pp. 109-110.

23When the ultrametric inequality is not satisfied, the strength of a

clustering will be given by the maximum distance between any pair Of

units within the new cluster.
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"how much it costs" the clustering process to form a new cluster. This

will be yet another item by which to judge which is the most adequate

number Of clusters for the analysis.

It should also be taken into account that although the maximum method

is chosen as a permanent rule for the construction of the different distance

matrixes, it may be advisable to use other methods. Once the process has

reached a certain level of interaction the minimum and average distance

between the different clusters could be analyzed at the same time. This

analysis can show with greater clarity the significance Of the dissimilarities

presented by the structure of a clustering.

Finally, the definition of which grouping is the most adequate can be

clarified if the results of the clustering process are analyzed together

with the information given by the arrangement of the enterprises in the

"principal component space" Obtained in the stage of data exploration.

The main Objective Of clustering in this study is to reveal the existence

Of different systems of production. However, this procedure also will be

used for defining categories of analysis upon the conceptual components,

e.g. , when association between production systems and the interaction Of

farmers with the socio-economic context needs to be tested.

Up to this point, the two statistical techniques introduced, Principal

Components and Clustering, both define an "a priori" stage of analysis

where the Object of research is agreed upon, i.e., the actual production

24,25
systems. First, the structure of the data is explored searching for

 

2“Kaminsky, M. (1975), p. 2.

25As general reference for the analysis of Principal Components and

Clustering, see Anderberg, M., Op. cit., Chapters VIII-X; Gnanadesikan, R.,

et al. (1977); Kaminsky, M., op. cit.; and Cohan, H. (editor)(1975).
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relationships between variables of the conceptual components that would

appear meaningful for the proposed theoretic scheme. Second, a procedure

is defined for grouping farms that are homogeneous in the aspects that

seem revealing for the understanding Of the incorporation of technology.

The analysis "a posteriori"26 attempts to explore the set of hypotheses

supporting the conceptual framework of this research. Simultaneously,

evaluation and validation Of the analysis "a priori" is accomplished. The

main questions to be answered in this stage Of analysis are related to the

achievement Of the objectives defined at the beginning of this study.27

These questions are as follows:

a) Are the production systems different entities in regards to the

conceptual components?

b) DO they behave differently in the incorporation Of technology?

c) Which are the factors that limit or delay the adoption Of agri—

cultural innovations?

d) DO the production systems show differences

in economic efficiency ?

0.3 Characterization Of Actual Production Systems

The Objective of this stage of the analytical procedure is to describe

the groups of enterprises or actual production systems. This stage

searches for the recognition Of "types" or "systems" that are not necessarily

identical to any agricultural unit making up the group.

 

26Kaminsky, M., Op. cit., p. 2.

2.lSee Chapter I, pp. 11-12.
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The description of actual production systems should present a clear

idea for the average of each farm group, how they are constituted in

regards to their productive structure, producer characteristics, tech-

nological package used, and the interaction Of farmers with the rural

context.

At the same time, a comparative analysis between production systems

upon the arithmetic means Of the attributes that characterize the concep—

tual components will be developed. Means comparison should identify

those attributes that bring about the most important dissimilarities among

production systems .

11.4 Technological Diagnosis
 

This diagnosis will be based on a comparative analysis among actual

production systems. This analysis will link the characterization Of the

production systems with "indicators" Of their performance. In other

words, the structural, instrumental and technological conditions of each

production system will be related to physical and economic measurements.

The association between the systems of production and performance

measurements will also be tested.

This comparative analysis will facilitate understanding how the

requirements Of congruency, profitability, articulation and adaptability

influence the adoption of technology. The structural demand for tech-

nology will be explored. This analysis will also establish if latent patterns

exist in the technological demand. Up to this point, the factors that

limit or delay the adoption of innovations should have been clarified by

the diagnosis.
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The implementation Of the technological diagnosis requires the

application Of statistical analysis. The association between the actual

production systems and different types of interaction with the rural

socio-economic context will be evaluated by means of a r x c Contingency

Table. 28 In this case, the application Of the contigency table is based

on a single random sample. Each observation in the sample is classified

according to the two criteria already mentioned. One criterion shows r

categories, and the other c categories. The test statistic (T) has an

approximate chi-square distribution with (r-l) and (c-l) degrees of

freedom. The hypothesis tested is one Of independence between the two

classification schemes. 29

The test does not measure the degree Of association between the

criteria. A large T value does not necessarily imply a stronger associa-

tion, but rather that it is possible to infer with greater confidence that

there is some degree Of dependence between the criteria. However, the

results Of the test do not permit an evaluation of the relationship of the

dependence . 30

The coefficients of Pearson and Cramer make it possible to measure

the degree Of association between the two criteria Of classification.31

These measures are based on the value of T corrected by the number Of

Observations and/or the degrees Of freedom.

 

28For a general discussion on the use Of contingency tables for the

evaluation of clustering, see Ferreira, P., Op. cit.; and Kaminsky, M. (1977).

29See Conover, W. (1971), pp. 154-158.

30See Kaminsky, M. (1975), p. 114.

31See Conover, W., Op. cit., pp. 174-181. In the present study the

Cramer's coefficient is used to be the square root of the coefficient as set

out by Conover, W.; see Kaminsky, M., op. cit., p. 116.
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The association between the actual production systems and the

measures of physical and economic performance will be examined by means

32 On the one hand, thereOf the non-parametric test of Kruskal-Wallis.

is available the categorization of the sample by systems Of production,

and, on the other hand, observations are arranged by increasing order

in regards to a particular measure of performance. The Kruskal-Wallis

test permits testing the hypothesis that there is no association between

the fact that one Observation (farm) can belong to a specific category

(production system) as against the order given by the level Of perfor-

mance. The test statistic (K) has an approximate chi-square distribution

with (k-l) degrees of freedom, where k is equal tO the number Of

categories . 33

4.5 Analysis Of Efficiency in the Allocation

of Resources

 

 

Once the actual systems Of production have been studied in relation

to the incorporation of new technology, attention will focus on analyzing

the heterogeneity in efficiency among the enterprises belonging to each

one. This micro-analysis“ will cover the following general steps:

a) to estimate production functions;

b) to analyze economically the productivity levels Of resources;

c) to analyze differences in efficiency among agricultural enterprises

in the technical and economic management Of resources.

 

32For the application of this test as a part Of "a posteriori" analysis

to farm classification, see Alonso, A., Op. cit., pp. 68-69; and

Kaminsky, M., Op. cit., p. 118.

33See Conover, W., Op. cit., pp. 256-264.

3”For differentiation of the micro-analytic approach from other approaches

to production economics, see Kaminsky, M. (1971), pp. 146-147.
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Production functions will be estimated by means Of the Multiple

Linear Regression Model35 with a double logarithmic transformation, or

36
Cobb-Douglas function. The "power function" has been proved to be

an appropriate theoretical form, as shown by the extensive use to which

37 The principal reasonsit has been put by agricultural economists.

for the use Of the Cobb-Douglas function is the fact that provides an

adequate fitting of the data, shows computational feasibility, and is a

relatively efficient user Of degrees Of freedom.38

Regression coefficients of this model estimate the elasticity of pro-

duction of each input. These elasticities are constant over the entire

input—output curve. The sum Of the regression coefficients estimates

the nature of returns to scale. Direct estimates of marginal productivities

are obtained by multiplying the average product of each input by the

corresponding regression coefficient.39

Economic evaluation of the Cobb-Douglas production function will

rest upon equi-marginal relationships, i.e., one compares the value Of

marginal productivity (VMP) of each input to its price (Pi), while the

 

35See Kmenta, J. (1971), pp. 348-367.

36lbid., p. 458.

37Several examples of the use of this function can be found throughout

the works Of Heady, E. and Dillon, J. (1969); and Heady, E., et al.,

editors (1956) . Empirical applications within the Argentine agricultural

sector were made by Nocetti, J. (1970), pp. 67-118 (Fattening - Livestock

Region); and Bocchetto, R. (1970), pp. 37-53 (Breeding - Livestock Region).

38Heady, E. and Dillon, J., op. cit., p. 223.

39A general characterization of this model can be found in Kaminsky, M.,

op. cit., pp. 294-295.
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level of the remaining resources is held constant. This analysis will

indicate where producers are located in relation to an economic optimum,

"if" they search for profit maximization under conditions Of perfect

competition. I

The final Objective Of this study will be to separate levels of efficiency

by system Of production. The actual level Of productivity of resources, as

well as the differences in output and profitability corresponding to each

efficiency level will be analyzed.

Differences in economic efficiency (technical and price efficiency) will

be measured by the stochastic residual of the "ex-post" production function

40 The disadvantages Of using thisestimated for each production system.

procedure“ are attempted to be overcome in this study by performing the

analysis of efficiency for those groups of farms that are more homogeneous

in their structural, technological and instrumental components. Neverthe-

less, production function residuals can still be the result of measurement

and specification errors, as well as to correspond to random errors. Con-

sequently, the conclusions that can be reached in regards tO differences

in efficiency among agricultural enterprises are conditioned to the assump-

tion that those errors are not significant for the present case of study.

 

ImSee de Janvry, A. (1969), p. 4. This author associates the stochas-

tic residuals to the technical management Of the producer. Our approach

is that for the "ex-post" production function these residuals are representing

both the technical and economic management Of the producer. Moreover,

association can exist between technical and price efficiency. This possibility

is also pointed out by Tandeciarz, l. (1971), p. 30.

“See Heady, E. and Dillon, J., Op. cit., pp. 225-226.
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The level Of significance Of differences in efficiency will be tested through

a "dummy" variable which will take value Of one for the efficients and zero

for the inefficients. ”2

 

“For the treatment of "dummy" variables see Wonnacott, R. and

Wonnacott, T., op. cit., pp. 68-77; and Kmenta, J., op. cit., pp. 409-430.



PART II

INCORPORATION OF TECHNOLOGY IN

THE BREEDING - LIVESTOCK REGION



CHAPTER V

A DESCRIPTION OF BREEDING - LIVESTOCK

PRODUCTION

The Objectives of this chapter are:

a) TO identify the most important breeding-livestock production

region in the Argentine agricultural sector, called the "Pampa

Deprimida Bonaerense," and within this to briefly describe the

Basin of the Rio Salado, which will receive preferential atten-

tion in the course of this study.

b) TO describe the productive structure of the County Of Ayacucho1

in the Rio Salado river basin, which is the study area of this

research.

c) TO review earlier studies written in reference to the state Of

technology in the agricultural sector of the "Pampa Deprimida

Bonaerense . "

d) To describe the sample of agrarian enterprises in the County of

Ayacucho used in this research.

5.1 Description of the Breeding:Livestock

Region

The Pampean Region represents 39 percent Of the total area Of

Argentina, but produces 74.3 percent of the total value of agricultural

 

1The term "county" is used as the nearest applicable term for "Partido"

which is the unit Of political division Of the Province of Buenos Aires.
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production. It contributes 65.9 percent Of the total value of all crops,

and 85.4 percent of the value of livestock product. Likewise, 93.6 percent

of the value of production of cereals and flax, 86.3 percent of beef produc-

tion, and 53.5 percent of the wool comes from this area.2

Within the Pampean Region, the sub-region called "Pampa Deprimida

Bonaerense" is the most important for breeding-livestock production. It

covers approximately 7.7 million hectares, and is situated in the

central-eastern part of the Province of Buenos Aires. In turn, this area

includes two zones: the Basin Of the Rio Salado (5.6 million hectares),

and the Laprida Depression (2.1 million hectares). Both zones have

similar ecological characteristics, except that the latter does not have a

sandstone layer near to the surface, and is less subject to flooding.

Cow-calf Operations are the basic activity in both zones. The Pampean

Region also includes the fattening-livestock zone situated in the north-

western part Of the Province of Buenos Aires and the northeastern part

of the Province of La Pampa. In this zone, steers are fattened on improved

pastures seeded with alfalfa. The breeding and fattening zones are the

most important in regards to livestock production in the Pampean Region.

The Basin Of the Rio Salado is primarily an extended lowland,

extremely flat, and covered by many waterways, ponds and marshes.

Only those areas with rises or downs are suitable for crops. At surface

level the soils are "solonetz solodizados" and "solod." They have a

slight superficial acidity, or are neutral. The remainder of the valley

topography is low-lying and more or less subject to flood. The majority

of the soils are "solonetz," i.e., alcaline from the surface down, which

 

2Information obtained from Banco Ganadero Argentino (Julio 1979) ,

Statistical Section, pp. 48-52.
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makes for a low permeability and poor structure. Vegetation is sparse

and lacking in quality. The climate is variable, with winter and fall

being very long and cold. The annual mean temperature is 14° to 16°C

(58° to 62°F) with a maximum average of 23°C (74.5°F) and a minimum

average of 8°C (47.5°F). The Basin of the Rio Salado is located between

the isobars Of 700 to 900 millimeters Of annual rainfall.3

The basin comprises the "partidos" (counties) Of Saladillo, General

Alvear, Tapalque', Las Flores, Azul, General Belgrano, Rauch, Pila,

Castelli, Tordillo, Dolores, General Guido, General Lavalle, Maipu,

General Madariaga, Mar Chiquita and Ayacucho.“ It is quite common

also to differentiate in the Basin of the Rio Salado, on the basis Of certain

soil characteristics, two different homOgeneous ecologic zones that, never-

theless, do not differ noticeably in their production possibilities. This

refers to the western zone which includes the first eight counties mentioned

above, and the eastern zone which includes the remainder. The total

area covered by the counties in the Basin of the Rio Salado is shown in

Figure 5.1. In this map the county Of Ayacucho has been shaded, this

being the area studied in this present research.

Focusing attention on the eastern zone of the basin, enterprises Of

more than 2,500 hectares cover 37 percent Of the total area, but they

constitute only four percent of the total farms. Enterprises in the 1,001

to 2, 500 hectare bracket cover 25 percent of the area and represent eight

percent Of the total number of farms. Lastly, those enterprises between

 

3The description Of the soils and climate Of the Basin Of the Rio Salado

is Obtained from lNTA-EERABaIcarce (1973), pp. 16-19; and Santos, S.

(1970). p. 12.

I‘lNTA-EERABaIcarce, op. cit., p. 6.
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25 and 1,000 hectares cover 38 percent of the total area, but represent

80 percent Of the total number of farms.5

In regard tO land tenancy, 75 percent Of the total area is

owner-Operated, 21 percent is leased, and four percent under other

arrangements, in which the system of "co-partnership" is included.

As regards the number Of producers, nearly 90 percent are owner-opera-

tors.6

Fifty-three percent Of workers are engaged in cattle breeding, and

37 percent in mixed activities (livestock and crops) ; only five percent

are employed in crOp production. The availability Of salaried manpower

and family labor varies in relation to the size Of enterprise. Smaller

establishments use a high proportion Of family labor, whereas in farms

over 1,000 hectares salaried workers can be as high as 95 percent Of

the total labor used.7

In the Rio Salado Basin 61 percent of the total area is devoted

exclusively to cattle production, whereas 35 percent also includes crops,

i.e. , mixed agrarian Operation. In the activities devoted to cattle, the

most important are cow-calf Operations on Open pastures. Post-weaning

production, together with fattening is practiced to a much lesser degree.

These last two activities are generally a continuation of the establishment's

own breeding program. The natural pastures are supplemented by annual

and perennial seeded pastures, both on a relatively low scale. In livestock

 

5lbid., p. 78.

51bid., p. 911.

7lbid., p. 101.
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Operations, mutton is produced together with beef in proportions that

vary according to the areas.

The most common crops produced are: flax, corn, sunflower,

sorghum, oats and wheat. The last two are harvested and also used

for pasture.8

As regards marketing, the smaller farmers usually sell to coopera-

tives, whereas the larger enterprises deal directly with wholesale grain

merchants. On the other hand, cattle are generally sold at local auctions.

A smaller proportion finds their way to the Central Market of Liniers in

Buenos Aires.9 Producers in the fattening-livestock region buy most

of the calves produced in the breeding zone.

5.2 Area of Study
 

Within the Rio Salado Basin the county Of Ayacucho was chosen as

the study area because:

a) besides showing eCOlogical characteristics similar to the other

counties in the Basin, Ayacucho has a land use and production

structure representative Of the rest of the area; 10

b) there is availability of complete information in different aspects

Of economic analysis; and

c) a sample survey Of producers in the county Of Ayacucho in the

year 1968 provides a basis Of comparison for the use of new

technology.

The county of Ayacucho had 1,165 agricultural enterprises according

to the agrarian census of 1969. The number Of establishments and the

 

8Ibid. , pp. 85—92.

9lbid., p. 105.

10See Santos, 5., Op. cit., p. 13; and Tandeciarz, I. (1971), p. 57.
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area occupied are shown in Table 5.1. The basic difference shown by

Ayacucho County compared with the overall total of the Basin is fewer

farms with less than 100 hectares. For Ayacucho County, those farms

located within the 101 and 1,000 hectare bracket include 59 percent Of

production units, but only 39 percent of the area; while the comparative

figures for the Basin are 47 percent and 35 percent respectively. There

is no noticeable difference when comparison is made in the largest size

group .

The distribution of the land according to tenancy is shown below:11

Owner—Operated 71 . 1%

Leased 23. 9%

Co-pa rtnership 3. 4%

Other ways 1.6%

The above shows the predominance Of owner-Operators, although in the

case of Ayacucho the prOportions of enterprises leased and under cO-partner-

ship Operation is higher than for the entire basin.

The soils in the county Of Ayacucho are of the "solonetz solodizado"

and "sOlOd," while "alkalinic gleys" can be found in the flooded areas.

In a small percentage Of the area, soils can be found Of the "brunizens"

type, poorly drained. The distribution of these soils is not uniform,

and each establishment will have these soils in different proportions.

Figure 5.2 shows the three zones or association areas formed in accordance

with the different distribution of the classes Of soils. Zone I has the

major productive capacity, and the Solonetz Solodized and Salad predominate.

Zone 11 is relatively flat, and the proportions among the soils mentioned

above, and the Solonetz type and the Alkalinic Gley areqaproximately the

 

11Source: National Agrarian Census, 1969.
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Table 5.1

Distribution of the Agrarian Establishments

in the County of Ayacucho, Argentina

According to Number and Area

 

 

 

 

 

Establishments Area

Size

(Hectares) N umber % Hectares %

<100 318 27.30 14,624 2.25

101-400 434 37.25 102,251 15.55

401-1,000 249 21.37 155,290 23.85

1,001-2,500 119 10.22 180,290 27.69

>2, 500 45 3.86 199,597 30.66

Total 1,165 100.00 651,052* 100.00  
Source: National Agrarian Census, 1969.
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General

Tandil Gmdo

Maipt'l

Balcarce

Mar Chiquita

Zonel :1 Zone ll Zone ”I Eggg

Source: Soil Department, lNTA-EERABaIcarce, 1969.

Figure 5.2 Map of Association of Soils in Ayacucho County, Argentina
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same. In general, 30 percent of this zone is adequate for crops, although

with certain risks, and the remainder is dedicated to cattle production on

natural pastures or improved pastures. Zone III is almost entirely flat,

and the soil is predominately Solonetz. There is, nevertheless, a rela—

tively important proportion Of Alkalinic Gley and Solonetz Solodized, and

sporadically soil Of the Solod type. Consequently, this zone, in almost

its entirety, must be used for cattle breeding.12

Land use is shown in Table 5.2. These data confirm numerically

the general characterization made earlier for the Rio Salado Basin, i.e.,

there is a predominance Of natural pastures, although it is important to

point out the relatively high proportion of seeded permanent pastures.

It can be seen also that 650,000 hectares are productive. Of this total

area, approximately 13 percent was dedicated tO crop production during

the 1974 to 1978 period. Table 5.3 shows the distribution of the cropping

area according to the type of cultivation, and according to the average

values Of the five-year period Of 1974 to 1978.

Similarly to the Rio Salado Basin, most activities in Ayacucho county

are devoted to livestock, with emphasis on cattle breeding together with

sheep farming.

Table 5.4 shows the number of head Of livestock corresponding to

the years 1974 and 1977 by types and categories Of livestock. As regards

cattle, the most outstanding feature is the percentage increase of steers,

which indicates a tendency in the county to post-weaning pro-

duction which has also been accompanied in recent years by a slight

 

12The description Of the soils Of the county of Ayacucho are taken

from Bocchetto, R. (1970), pp. 13-16, on the basis of information given

out by-the Soil Department Of EERABalcarce - INTA.
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Table 5.2

Land Use in Ayacucho County, Argentina

 

 

 

 

Area

Use (Hectares) %

Annual Crops (harvested area) 37,800 5.63

Annual Winter Forage 7, 500 1.12

Annual Summer Forage 2,600 0.39

Perennial Forage 50,000 7.45

Deferred Pasture Forage 10,700 1. 59

Natural Pastures $110,200 80.52

Natural Forests and Woods 1,200 0.18

Area Not Used 20,900 3.18

Total 670, 900 100. 00

 

Source: Department of Rural Economy and Sociology of EERABalcarce-INTA.

Information based on INTA - Rural Extension Cooperative Agency

of Ayacucho (1977) .
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Table 5. 3

Distribution of the Area with Crops

Ayacucho County, Argentina

 

 

 

 

Area Sown

Cr0ps (Hectares) %

Oats 22, 1100 26. 96

Sunflower 21, 600 25. 99

Corn 16,200 19. 50

Flax 11,700 111.08

Sorghum 7, 5110 9. 07

Wheat 2, 7110 3. 30

Barley 570 0.69

Rye 3110 0.111

Total 83, 090 100.00

 

Source: Department of Rural Economy and Sociology of EERABalcarce-INTA.

Information based on the statistics of the Department of Agricul-

tural Estimations, State Secretariat of Agriculture (19711/78).
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increase in the use of perennial pastures. In any event, the relationship

between steers and young steers versus cows has hardly changed since

the ratio of 0.14 in 1974 has only become 0.15 in 1977. This shows that

in Ayacucho County cow-calf operation is the most common activity.

Another fact brought out in Table 5.4 is the general decrease in sheep

breeding in the period mentioned. Over the last decade, the percentage

decline is around 40 percent. The lower profits in sheep have resulted

in more cattle to replace them while craps have maintained their position

in respect to land use. Sheep breeding has become a subsidiary activity

with respect to cattle breeding. Further, sheep handling is largely

neglected by most producers. ‘3

Within the cattle breeding activity, 65 percent of the calves are sold

at the time of weaning. The remainder are fattened after weaning on the

farms where they are produced. The weight at weaning is approximately

160 kilograms (about 350 pounds), obtained at eight or more months.

The post—weaning animals generally are marketed at weights between

230—260 kilograms (530 to 600 pounds) obtained at 18 to 20 months.

Post-weaning production depends greatly upon the climatic conditions,

since the producer mainly uses seeded pastures, and does not usually

maintain other sources of forage (reserves, bales of hay, etc.) . In any

case, this decision is largely influenced by market prices and the financial

resources of the producer. 14 When the weight of steers reaches 350 to

380 kilograms, it is referred to as a fattening activity.

 

”See INTA - Rural Extension Cooperative Agency of Ayacucho (1977) ,

p. 34.

mlbid” p. 33.
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5.3 The Allocation of Resources and Technological

Change in the74nimal Agriculture of the

"Fampa Deprimida Bonaceren-.=.T;-.J'r

 

 

The objective of this section is to discuss the main issues raised in

earlier investigations, generally based on 1968 data, with respect to the

central theme of the present study.15 The principal results can be

summarized under the following aSpects:

a) Cost Structure16
 

- From 65 to 70 percent of the total cost per unit of production

corresponds to fixed costs. Within this percentage land and

improvement costs form the major part. This is an indication

of the relative rigidity of the productive structure in the

livestock breeding enterprise.

- The relatively small incidence of variable costs, in particular

those components which can be identified with land-saving

innovations, points out the extensive nature of cattle produc-

tion in the Pampa Deprimida Bonaerense.

— Economies of "size" are found in the medium sized establishments;

total unit costs do not vary to any appreciable extent for the

average of larger groups.

- Within each size group total unit costs vary considerably with

respect to the average for the group. The lowest average

cost can be found in each size strata in those establishments

that have the highest beef production per hectare.

 

15INTA and ”CA are those institutions that have supported the main

part of the investigations in the "Pampa Deprimida Bonaerense."

16See Santos, S., op. cit.
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b) Profitability at the Farm Level"
 

- The profitability of breeding-livestock enterprises and the

relationship between their income and certain components of

the total cost show a high degree of sensitivity to the variations

of price of the product and those elements that comprise the

cost structure. This means that in cases of favorable

input-product price relationships, the breeding establishment

not only covers its total costs, but produces extraordinary

profits. If input—product price relationships are unfavorable,

the only possibility for the producer who wishes to maintain

a specialization in breeding is to minimize his losses. In this

case he can generate returns that only cover variable costs

plus perhaps some part of the fixed costs, but excluding any

payment to capital.

c) Efficiency in the Use of Productive Resources18
 

- The livestock breeding establishments utilize the land factor

with a lower degree of intensity than would correspond to an

economic optimum.

- There are significant differences in the levels of efficiency

with which farms make use of their resources. Efficiency has

a high positive association with the output of beef per hectare.

The difference in the yield of meat per hectare for enterprises

classified in two groups of efficiency is approximately 35 percent.

 

"See Bocchetto, R., op. cit.; llCA (OEA)—INTA (1975); and

INTA-llCA(OEA) (1979).

18See Bocchetto, R., op. cit.; and Tandeciarz, I., op. cit.



92

Post—weaning operation and fattening appear to be the attributes

that best explain the differences in efficiency levels. To a

lesser degree, but also significant, there is an evident associa-

tion between efficiency and the use of improved pastures and

the time the owner devotes to his own establishment.

There is no significant relationship between efficiency and the

size of the enterprise as measured by its area.

The size of the establishment does not appear to have an

influence, at least to a recognizable degree, on the level of

technical management. There are, however, marked differences

in technical management among establishments of the same size

group.

Efficiency in the use of resources is not related to soil types.

Differences in meat yields per hectare result from technical

management of resources, and not in soil differences. Never-

theless, "within each efficiency group" the meat yields per

hectare are greater for those enterprises located in soils of a

lower quality. This would indicate that those producers

possessing lower quality land are forced to a more efficient

technical management of their resources. They reach a higher

level of yields than those establishments that possess a better

quality soil, but which in turn, are the least efficient members

of their group.
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(:1) Optimum Resource Allocation with the

Actual TechnolggicarLevelW

 

 

- The increase of production possible on breeding establishments

using their resources at levels corresponding to an economic

optimum is of the order of 30 to 40 percent.

- A more efficient allocation of resources would mean for the

breeding establishment:

* Increase the post-weaning activity and fattening of their

own calves.

* Increase the use of improved pastures and the number of

head per area unit.

* Better control of disease and animal health.

* Improve the technical management of the enterprise.

e) Potential Performance with Available Technolog20
 

- Technological packages including improved pastures and

fertilization, an increase in the number of head per hectare,

improved cattle handling practices together with a complete

animal health program, will bring about an increase in the

production of meat per hectare. With respect to the average

results obtained in the zone, this means an 80 to 100 percent

increase for breeding-livestock, and 140 to 150 percent for

fattening Operations. Obviously, the profitability of this tech-—

nological package will depend upon the relationship between

the value of beef produced and of the new inputs required.

 

19See Bocchetto, R., op. cit.; and Goldman, O. (1972).

20See Santos, S. and Cascardo, A. (1971); Delgado Castillo, E., et al.

(1975); INTA-EERABalcarce (1965); and Vismara, C. (1978) .
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If this relationship is favorable, the cattle-breeding producer

can increase the profitability of his enterprise in comparison

to the average in the region. On the other hand, in those

years when the price of beef is low resulting from the liquida-

tion phase of the cattle cycle, investment in new technology can

cause low or even negative profits. At this time the improved

system is not able to compete with the more traditional produc-

tion practices. The consequences can be aggravated if at the

same time the price of inputs increases faster than normal. In

such cases the new package of practices is profitable only if

breeding is followed by fattening of the young stock.

f) Social Profitability of Available Technology“
 

- Under the assumption that all new technology produced in the

period 1967 to 1972 was immediately adOpted by producers, it

would have been possible to achieve the following livestock

production results within the breeding area:

* An increase in the quantities traded in the cattle markets of

the order of 13 percent, and a reduction in the prices of

20 percent.

* An increase in the social benefit of 500 pesos for each peso

invested in research and extension within the said productive

22
zone.

 

21See Hurtado, H. (1972).

22Total revenue coming back to farmers would have decreased by

ten percent.
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g) lncorgration of the Available Technology23
 

- The degree of adoption of new technology by the breeding

establishments is low. An overall adoption index with a range

of variation between 0 and 11 showed an average for the

establishments in Ayacucho County of 3.05.2” This is to say

that, of the eight practices which comprise the technological

package on which this index was built, the enterprise adopts

two or three depending upon the type of technology incor-

porated. Within the sample studied the index showed a value

of only 2.04 for the establishments between 200 and 1,000

hectares, 4.74 for those in the 1, 001 and 2,000 group, and

5.07 for those establishments with an area of over 2,000 hec—

tares. It can be concluded that the index of adoption has a

direct relationship to farm size.

- The fact that larger farms show higher rates of adoption can

be related to their interaction within the rural environment.

The type of producer that operates larger farms has a higher

level of formal education, has more intensive contacts with

sources of information and technical assistance, and a relatively

more favorable financial position.

- Added to these positive characteristics of large producers is the

negative one of low dedication to the enterprise as measured by

the number of days that he is present on the farm.

 

23See Obschatko, E. (1971); Obschatko, E. and de Janvry, A. (1971-

1972); and Tandeciarz, l., op. cit.

2"This index gives double points to those techniques that request

capital investment: perennial pastures, fertilizers and forage reserves,

and only single points to those techniques which are disincorporated;

pregnancy testing, anticipated weaning, vaccination against Brucellosis,

seasonal service and mineral supplementation.
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The number of days producers are present in their establish-—

ments is positively associated with the use of improved pastures

and post—weaning production and fattening of their stock.

These variables are closely related to efficiency.

There is no association between the number of practices

adopted and efficiency.

It appears that larger producers who adopt more practices

do not utilize that technology well, or that the practices cannot

realize their full productive potential without a major replace-

ment of natural grazing by cultivated pastures.

Absenteeism of larger producers appears to be the principal

cause of inadequate management of new technology, and /or is

responsible for the poor adoption of improved pastures and

cattle fattening.

On the other hand, the small farmer adopts a smaller number of

practices from the technological package. However, this type

of enterprise devotes a larger percentage of their land area to

improved pastures compared to other size groups, and also

practices to a greater degree the post-weaning Operation and

fattening of its own stock. These attributes are significantly

associated with the larger number of days spent by the pro-

ducer on the farm.

It can be concluded that major factors limiting efficiency and

the adoption of technology in the breeding-livestock estab-

lishments of small producers are their low level of formal

education, limited contact with sources of new information,

and lack of access to credit. For larger producers, a major

constraint is the small number of days they actually spend on

the farm .
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- The situation analyzed above is supported by economic rationale.

The effect of new technology upon profitability begins to be

evident for an adoption index equal to four and days of dedica-

tion on the part of the producer equal to 200 days. Small farms

(average area 500 hectares) and medium—sized establishments

(average area 1,500 hectares) showing actually 200 days of

dedication have the incentive of higher profitability when new

technology is incorporated. However, in the case of medium

size farmers this incentive is slight and could simply disappear

if risk aversion is taken into account. On the contrary, large

farms (average area 3, 600 hectares) with less than 200 days

of dedication by the producer could achieve higher rates of

profitability by adopting technology that would not substantially

modify their productive structure and that might not require a

greater attention of the producer to his farm. To sum up, the

effects of new technology on the profitability of the agricultural

enterprise will begin to act as a real incentive when there is a

high level of adoption and of dedication by the producer. This

reiterates the need of the incorporation of techniques and prac-

tices to be effected in a "package" of innovations, being

accompanied also by a greater dedication and efficiency of

management on the part of the farmer.

These results show the structural rigidity and the extensive nature

of breeding-livestock production. The level of adoption of new technology

is low. The package of innovations available could substantially increase

social benefits .
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Within this context of production, large sized farms show the highest

adoption index, the lowest time devoted for the producer to farm activities,

and a favorable interaction with the rural environment. In these farms

the proportion of improved pastures is low, breeding being the principal

cattle activity.

Small and medium sized farmers adopt less technologY: though they

use a greater proportion of improved pastures and devote themselves more

to fattening operations than large producers. Smaller farmers have a

high dedication to farm activities, but they show low interaction with the

rural context.

Technological heterogeneity in breeding-livestock production appears

to be based on profitability . However, conditions of congruence appear to

be underlying the election of breeding or fattening activities. Important

differences in efficiency are shown in each farm size.

These conclusions provide a basis for the general framework of analysis

developed for the present study. This line of investigation tries to develOp

further the results of Obschatko, E. (1971) , and Tandeciarz, l. (1971) .

This will be attempted by the identification of the prevailing production

systems in the breeding-livestock region, looking at the structural and

technological characteristics as a basis for classification.

5.4 Source and Nature of the Data
 

The present study was conducted to provide a framework of analysis

to explain the incorporation of technology in different systems of livestock

production. However, this research is part of a larger project that included

a dynamic aspect, i.e., the transformation of livestock systems and the

corresponding technical change. For this purpose, observations at two



99

points in time of the same sample of producers was needed. In consequence,

the sample included the same panel of producers interviewed in Ayacucho

County in 1968.25 The survey conducted in 1968 provided the data base

for a series of economic studies examined in the previous section of this

chapter.

it is necessary to return to the process of the sampling procedure

of 1968. From the statistical point of view the term "population" was used

to refer to all livestock enterprises in Ayacucho (the area under study)

which contained more than 200 hectares. These livestock enterprises

were divided into five groups, namely: 201-500; 501—1,000; 1,001 -1,500;

1,501—3,000 and more than 3,000 hectares. Subsequently, a random

sample was taken being representative of each size group. In 1968 the

sample contained 74 producers. Of this total, 63 cases were interviewed

in 1977.26 The remaining 11 were cancelled because of impossibilities

of conducting the interview, e.g. , they were out of business or refused

to cooperate. These cases were evenly distributed over the size groups.

The survey of 63 producers was conducted in the period January to

March, 1978 by university students27 who were specially trained for that

purpose, and supervised by senior technicians of the EERABalcarce-INTA.

The author of this present work had overall responsibility for the survey.

The financial period analyzed covered the calendar year of 1977.

 

25The 1968 sample was originally obtained to fulfill the objectives of

the study of Santos, S., op. cit.

26The representativeness of the sample according with the number of

enterprises and the area covered by each group of the 1968 population is

shown in Santos, S., op. cit., Table 2, page 16. The data could not be

actualized to 1977 because of differences in area classification between

1960 and 1974 agrarian censuses.

27These were all fifth year students from the College of Agricultural

Science of the National University of Mar del Plata.
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The interview questionnaire was organized in two parts. The first

part covered the following tapics:28

a) productive structure of the breeding-livestock establishment;

b) technological package and technical management of inputs;

c) economic information;

* physical production and revenues

* production costs

d) technical management of cattle and sheep.

The second part of the questionnaire was designed to collect the

following information: 29

a) characteristics of the producer;

* economic conduct

* entrepreneurial capacity and dedication

b) economic management of the establishment;

 

28The preparation of the first part of the questionnaire was based on

the experiences accumulated by the Department of Economy and Rural

Sociology of the EERABalcarce-INTA in the obtaining of this type of infor-

mation. The only change was the restructuring required by the objectives

of this investigation. Nevertheless, the questionnaire relating to the

technical management of cattle, sheep, crops and pastures, were the

object of discussions in the Department of Animal Production, Agronomy

and Extension. The second part merited a more detailed treatment. A

basic questionnaire was submitted for discussion by the technicians from

the Department of Economy and from those departments previously men-

tioned of the EERABalcarce—INTA. Likewise, consultation was effected

with technicians from the EXperimental Stations at Pergamino, Marcos

Juarez, Concepcio'n del Uruguay, and the Agricultural Development Group

of INTA. The basic questionnaire was tested in the study area, and the

final questionnaire was then prepared.

29More specific details of the gathering of the information, and likewise

the second part of the questionnaire are detailed in Bocchetto, R., et al.

(June 1979) .
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c) interaction with the socio-economic context of the rural environ-

ment;

* access to financial resources

* access to production factors

* access to technological information

* interaction with the input and product markets.

The characterization of the sample through the principal variables

of this study is given together with the description of the actual systems

of production in Chapter VII.



CHAPTER VI

IDENTIFICATION OF ACTUAL PRODUCTION SYSTEMS

IN THE BREEDING - LIVESTOCK REGION

The objective of this chapter is to identify the actual production

systems of the breeding-livestock region in Ayacucho County, based on

the sample discussed in Chapter V.

Identification of the production systems will be made in three steps:

exploration of the data sample, classification of farms based on the results

of the explorative stage, and characterization of the systems. The first

two steps define what was termed "a priori" analysis. The last step

initiates the "a posteriori" analysis. Chapter VII and VIII analyze the

incorporation of technology and efficiency in resource allocation in the

actual production systems.

6.1 Explorinlthe Domain of the Production Phenomena
 

The theoretical framework of this study examines production phenomena

by means of the endogenous and exogenous components of the agricultural

enterprise. The endogenous components, i.e., the productive structure

of farms, the characteristics of the producer and the technological package

in use, reflect the interrelationships that constitute different behavior in

the incorporation of technology. However, the exogenous component, i.e.,

the interaction of farmers with their socio-economic environment, introduces

explanatory elements to the technological behavior of farms. Consequently,

this section of the study evolves in two steps. First, the structure of the

102
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multivariate data sample will be analyzed using the structural and tech-

nological components to determine if meaningful dimensions can be

identified with respect to the conceptual framework outlined earlier.

Second, the variables that represent the instrumental component will be

added to the analysis to see how they affect the dimensions revealed by

the first step.

This study will refer to livestock production. Moreover, it will be

assumed that the technological level of livestock enterprises is basically

shown by their beef production activities.1

6.1.1 Definition of the Variables

The objective of this section is to define the variables or attributes

that correspond to the conceptual components.2 For each component the

basic variables are first defined; and, subsequently, the relationships

used in the computations are presented for the cases to which they apply.

Each variable is indicated by means of an abbreviation or code by which

it will be identified during the remainder of this study.

Productive Structure
 

-- Livestock area (LA) : Covers the total number of hectares dedicated

to natural, annual and perennial pastures. Fifty percent of the

total area shared with grain crops during the calendar year, and

60 percent of the area planted to double purpose crops (livestock

feeding and grain) are also included in the LA.

 

1In the sample of the study, 94 percent of the total area utilized for

agricultural production is devoted to livestock. At the same time, 83 per-

cent of the animal units correspond to cattle.

2The traditional approach of Farm Management in Argentina classified

agricultural enterprises according with their size. However, the studies of

CIDA (1965), Flichman, G. (1974), and INTA-SIPNA (1975), developed the

typing of farms based on a multivariate criterion. These studies were used

as reference for the definition of variables in the present research.
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— Total Labor (TL): Covers the total number of "family" and salaried

work hours, whether permanent or temporary, including also those

hours of contract work devoted to agriculture, and converted to

man equivalents at the rate of 2,600 hours per year.

- Salaried Labor (TLs): Being that part of TL classified as "employed"

and drawing a salary.

- Livestock Labor (LL): This figure is arrived at by subtracting

from TL those work hours dedicated exclusively to crops. Labor

dedicated to crops is expressed in relation to the area and to the

time effectively dedicated to cultivation (only for grain or double

purpose crops) .

- Livestock (LS): Covers the productive animal stock, i.e., cattle

and sheep. The totals for cows, bulls and served heifers, plus

the replacement percentage corresponding to non-served heifers

(not more than 25 percent of total cows) and female nursing calves

(not more than 30 percent of the total cows) are included under

the term of cattle. In regard to sheep, it covers the totals for

ewes and rams, plus a percentage for replacement of female lambs

(not more than 30 percent of total ewes). In all the cases, each

category of animal is converted to equivalent animal units.3

 

3The animal unit combines different categories of cattle into a common

unit of measurement, in accordance with the consumption capacity and

nutritional requirements of the animal. Conversions per head of cattle is

as follows: breeding cows--1.0; bulls--1.3; heifers over 2 years old--0.8;

heifers less than 2 years old--0.7; grown steers-~0.8; half-grown steers--0.7;

weaned calves-4.6; and nursing calves—-0.25. For sheep, the conversions

are the following: ewes, rams and mutton-—0.2; lambs-~0.07; and lambs

before weaning--0.05.
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— Improvements (ID): Expressed in values of depreciation;ll covers

those improvements used specifically in livestock breeding, plus a

proportionate part of those used alternatively for crops and live-

stock activities. The corresponding percentage is determined as

the proportion of LA over the total area devoted to agricultural

production. Excluded from this value is the depreciation of

perennial pastures, which is classified as a technological input.

Having defined the basic variables, the productive structure will be

represented by the following variables or relationships:5

6
a) Farm size: LA;

b) Proportion of factors: LS/LL,7 LL/LA, LS/LA, lD/LS, ID/LL, lD/LA;

 

“The value of depreciation is calculated by subtracting the residual

value from the original capital value and then dividing the answer by the

number of years of use. This last is taken from lNTA-SIPNA (1979) ,

pp. 14—20.

5Machinery is not taken into account for determining the factor pr0por-

tions. In a first stage the basic factors to be taken into consideration are

land, labor and capital. While it is true that the first two could be expressed

directly, capital implicitly includes such important items as improvements,

machinery and livestock. Nevertheless, the three items do not have, at

the level of the livestock-breeding establishment, the same importance for

the characterization of the production structure. While improvements and

livestock represent 35 percent and 56 percent respectively of the capital

invested (land is not included), machinery only represents a total of six

percent.

6The farm size is defined by the endowment of production factors.

The livestock area (LA) is chosen in this study to represent the farm size.

There exists a high positive correlation between the livestock area and the

endowment of labor and capital stock. The sample correlation coefficient

between LA and L5 is equal to 0.96, between LA and LL is 0.72, and

between LA and ID is 0.84.

7For computation purposes, the value of LL is multiplied by 100.
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C) Salaried relationship: TLs/TL.8'9

Characteristics of the Producer
 

a) Economic conduct (Objective) : The utility function is defined by

a "proxy" variable which implies that the objective which has

priority for the producer is increased land productivity through

the incorporation of new technology. The variable is given a

value of 1 if the producer shows this objective has an overall

priority, and a value of 0 for any of the following cases: if

the producer is not interested in investing in technology; if his

objective is merely investment in land, but due to lack of capital

is forced to intensify; if he intensifies because he cannot find

suitable land for purchase. ‘0

 

8While it is true that livestock labor could be separated thus obtaining

the difference between the total hours and those incurred by crOps, insuf-

ficient information was available to be able to determine, within the salaried

group, temporary or permanent, the number of man hours dedicated exclu-

sively to livestock. For this reason, the salaried relationship is calculated

on the total agricultural labor force.

9The relation between owned area and the total area is not included.

Approximately 70 percent of agricultural land in Ayacucho is Operated by

its owners. In the sample, 87 percent of the producers own all of the land

they use. The relationship between owned and hired machinery is also

not included.

10The construction of this variable is based on the questions presented

in Bocchetto, R., et al. (1979), pp. 31-34.



107

b) Entrepreneurial Capacity : 11

- Schooling received by the producer (Education): This item

takes a value of 1 or 2 respectively, depending upon whether

the producer failed to complete, or did in fact complete primary

school; value 3 or 4 for similar situations for secondary school

and, similarly, values 5 or 6 for university education.

- Age of the producer (Age) : Expressed in years.

- Interest of the producer (Predisposition) : Represented by an

index with a theoretical range between 0 and 11. If the pro—

ducer shows that he consistently tried to obtain the information

12
detailed below, he is given the value shown:

New methods of organization and handling of his enterprise: 2

New techniques and management practices: 2

New inputs and/or products: 2

Inputs and product prices: 1

Marketing conditions: 1

Credit: 1

Taxes: 1

Agricultural policies in general: 1

 

11This variable comprises the educational level of the producer and

his "intellectual" disposition towards technological changes. This variable

does not intend to define the "managerial" capacity (from a technical and

economic point of view) with which the producer allocates the productive

resources. This aspect of the producer will be taken into account in the

analysis of efficiency developed in Chapter VIII.

12See Bocchetto, R., et al., op. cit., pp. 52-54. The first three types

of information receive double points because they are directly related with

the incorporation of technology.
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c) "Dedication" and source of decision making (Dedication) :13

Measured by means of an index with theoretical range between

0 and 20, and which is built up as specified in Table 6.1."I

Technological Package
 

Within this component five categories were analyzed, namely: type

of activity, feeding, health, genetic improvements, and cattle management.

a) Type of activity (Activity) : Classified by an index giving a

value of 1 if the producer is dedicated to cattle breeding (pure

breeding including short term post-weaning); a value of 2 if

the producer practices post—weaning operation (this may be

post-weaning over a long term, or a mixture of long and short

term post-weaning); and a value of 3 if he undertakes fattening

(breeding and fattening directly, or practices also long and

short term post-weaning) . In all cases the post-weaning or

fattening activity is carried out following normal breeding and

calving operations.

b) Animal nutrition (Feeding): Expressed by an index (Fl) between

0 and 5; the producer receiving one point for each of the

following practices :

 

13Within the technical and economic management of the farm, it is

necessary to separate those activities related to "programming," and

those based upon "day-rto-day" decisions. By programming, the producer

looks at technical and economic plans for a complete productive period.

"Day-to-day" management refers to short term decisions needed to run

a farm on a daily basis. These activities require the continued presence

of the farmer. To define this attribute it is necessary to consider the

time devoted to the enterprise by the person whomakes day-to-day

decisions, as well as the degree of authority that he has, and the economic

incentive associated with his function.

”See Bocchetto, R., et al., Op. cit., pp. 61-62.
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Table 6.1

Structure of the Index Measuring Dedication

and Source of Decision Making

in Day-to-Day Management

 

 

Dedication to Farm
 

 

 

Source of Decision Making Full-Time Part-Time

Producer 20 16

Producer and Relative, or Administrator 19 15

Producer and Supervisor, or Majordomo,“ or

Foreman 13 1:;

Producer and Day-laborer 17 13

Relative and Administrator/Profit Sharing 12 6

Relative and Administrator/Non-profit Sharing 11 5

Administrator and Majordomo/Profit Sharing 10 4

Administrator and Majordomo/Non-profit Sharing 9 3

Supervisor or Majordomo, or Foreman/Profit

Sharing 8 2

Supervisor or Majordomo, or Foreman/Non-profit

Sharing 7 1

 

*The producer, relative, administrator, supervisor, majordomo,

foreman and day-laborer is the order of authority for decision making

in the sample.

“Manager of day-laborers.
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— Annual Pasture (AP)

- Perennial Pasture (PP)

- Fertilized Perennial Pasture (PPf)

- Forage Reserves (FR )

— Mineral Supplements (MS)

c) Health of beef cattle (Health) : Qualified by an index (HI) varying

between 1 and 5, giving the producer one point for each one of

the following health practices:

- Vaccination against Foot and Mouth (AV)

- Vaccination against Brucellosis (BV)

- Brucellosis Reactions (BR)

— Parasitosis Control (PC)

- Diagnosis of Venereal Diseases (VD)

d) Cattle breeding improvements (Genetics): An index is used (GG)

which gives one point if the producer performs any selection

practices (SE), and another point if improvements are effected

by cross-breeding (CB); i.e., this scale will run from 0 to 2.

e) Cattle management: Defined through an index (Ml) varying

between 0 and 4; the producer receives one point for each of

the following practices:

- Pregnancy Testing (for the total (PT)

females sent to bull at 3 months)

- Seasonal Service of three months (SS)

- Anticipated Weaning at 6 to 7 (AW)

months

- Artificial Insemination (Al)

Lastly, for representation of the total technological inputs that have

been incorporated, an overall adoption index (GI) ranging from 0 to 16

has been constructed. It is the result of the sum of the four partial

indexes (Fl, HI, CG and MI) previously defined.
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Interaction of the Enterprises with their Socio-Economic Context

a) Availability of technological information:

- Extent of technical information available (Information): This

index has a theoretical scale between 0 and 18. For each tech-

nique or practice that the producer says is available, he is

credited with one point if the source is mass information (radio,

TV, etc.) , and two points if the communication has been of a

direct or personal nature.15 The techniques and practices

considered include: production and handling of pastures;

supplementary feeding; health; selection and cross-breeding;

artificial insemination; pregnancy diagnosis; seasonal service;

premature weaning; post-weaning production and fattening.

- Availability of technical advice (Assessment): This is deter—

mined on the basis of whether the producer has, or had,

availability of technical and economic advice, either totally or

partially,16 whether he looks up to some outstanding farmer,

and whether he has contact with INTA, either through the

extension agent, through visits to the extension agency, or

by visits to the experimental station. The scale of values

17
ranges from 0 to 9. The producer receives points for each

one of the alternatives mentioned as follows:

 

15See Bocchetto, R., et al., op. cit., p. 55.

16Total "assessment" is defined as being that offered by an agricultural

professional by means of the technical/economic programming, administration

and supervision of the enterprise. Partial assessment is understood to

cover only some Of the mentioned advice activities.

1.’The maximum value is obtained when the producer has all advice

available, looks up to outstanding farmer, and his contact with INTA is

frequent.
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Assessment:

Has total availability 6

Had total availability 4

Has partial availability 3

Had partial availability 2

Looks up to outstanding farmer 1

Degree of contact with INTA:

- Frequent 2

- Sporadic I

- Nil 0

b) Access to Capital:18

- Degree of access to credit (Access to Credit): An index is used

with a value of 0 if the producer is not interested in obtaining

financial credit; 1 if he needed it but did not obtain it; 2 if he

Obtained credit but did not use it; and 3 if he actually used

credit.

- Intensity of the Use of Credit in each investment item (Credit

Use) : This index is built up considering six lines of invest—

ment which signify an intensification of production, namely:

barns and outbuildings, wire fencing and drainage ditches,

machinery, cattle/stock, pastures and fertilizers. The period

1968 to 1977 is analyzed, and the producer receives one point

per year and per item. 19

c) Access to production factors (Own Funds): Determined with

respect to the same capital items taken into account for the use

of credit (although to make it comparable with the index of

credit pastures and fertilizers are also included). Similar to

 

18Availability of external funds and outside investment were not

analyzed because at a simple glance both attributes did not show signi—

ficant differences between production systems.

19See Bocchetto, R., et al., op. cit., p. 32.
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the previous index, the theoretical range runs from 0 to 60

allowing one point per item and per year in which the producer

makes investments with his own resources.20

d) Interaction with the farm inputs and product markets: It was

not possible to determine from the questions asked in the survey21

if there was, in fact, any "bargaining strength" by some pro-

ducers in their input and/or product markets, and whether any

differences existed between producers.

6.1 .2 Principal Component Analysis
 

Multivariate Analysis is used to identify the principal components

in the data sample. At the same time, the data sample is organized upon

the conceptual components of the theoretical framework. As a result, it

is expected that each principal component will show a relationship among

the variables that characterize the conceptual components. These relation-

ships should describe relevant dimensions or aspects for understanding

the incorporation of technology in the breeding-livestock enterprises.

Afterwards, these aspects will be used to help identify the actual produc—

tion systems in the study area. The analysis is begun by studying the

endogenous components of the livestock enterprises.

 

20This index can only be considered as a variable that trys to "approxi-

mate" access to productive factors and should be analyzed together with the

credit use index. In reality, an overall index Of investment should be built

up which would be the sum of the two indexes mentioned. However, the

credit effect would be confused with the use of resources of an internal

nature, this being a facet of the investment process which also permits

analysis of the availability of both indexes. In any event, what is obtained

is the quantification of the number Of times the producer "enters" into the

capital market, which does not necessarily imply the measurement of the

access to those markets.

21See Bocchetto, R., et al., Op. cit., pp. 62-66.
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6.1.2.1 Analysis of theétructural and

Technolgfical Components

 

 

Sixty-three observations were used to analyze the variables that

represent (a) the farm productive structure: LA, TSs/TL, LS/LL, LL/LA,

LS/LA, ID/LS, ID/LL and lD/LA; (b) the characteristics of the producer:

objective, age, education, predisposition and dedication; and (c) the

technological package used: activity, feeding, health, genetics and

cattle management.

By using the sample correlation matrix for the variables mentioned

above, the results of Principal Component Analysis are shown in Table 6.2.22

This table shows the correlation coefficients between the four principal

components and these variables.

23 In this component theThe first principal component is bipolar.

farm size (TLs/TL and LS/LL are highly correlated with LA), the propen-

sity to incorporate innovations (objective), the education of the producer

and technological inputs in use (basically health and improved cattle

management) are compared with the use of labor and investment in improve—

ments per unit of land, and the dedication of the producer. The first

24 This dimensionprincipal component summarizes the size dimension.

appears correlated with the adaption of technological inputs, but not

necessarily with cattle fattening.

 

22The correlation coefficients between the variables representing the

structural and technological components of breeding-livestock enterprises

plus the variables that characterize their interaction with the socio—economic

context are presented in Appendix A, Table A.1.

23There exist positive and negative signs for the coefficients that have

higher values in the principal component.

2“The dimension that corresponds to each principal component is defined

based on the relationship of interdependence shown in Table 6.2 by the

attributes with underlined coefficients.
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The most significant correlation coefficients between the second prin-

cipal component and original variables are all of the same sign. This

factor summarizes the dimension of the intensity in land use. This aspect

is correlated with the objective and predisposition of the producer to

incorporate new technology, as well as the use of the total package, i.e.,

incorporating fattening. Though the dedication of the producer does not

show a significant correlation coefficient with the second principal com-

ponent, this coefficient has the same sign as the coefficients used to define

the intensity in land use dimension.

The third principal component is bipolar comparing the use of improve-

ments per unit of labor and livestock with dedication and activity. The

projection of particular observations on this component will rank higher

those farms which have the highest proportion of improvements with

respect to LL and LS, the lowest dedication of the producer, and which

are involved in cow-calf operation. So, the investment in improvements,

represented especially by ID/LL, appears to be a basic aspect of cattle

breeding with low technology.

The fourth principal component defines a dimension based on the

age of the producer. This dimension is positively correlated with the

fattening operation activity. There is also some degree of bipolarity

comparing age and fattening with the education of the producer. It

appears that higher age and low education are relevant aspects when

the producer is involved in fattening activities with low technology.

The first two principal components identify two basic lines of

interdependence among the attributes that characterize the conceptual

components. These lines of interdependence can be summarized as follows:

- Size; Objective; Education; Technical inputs (excluding activity).

- Intensity in land use; Predisposition; Dedication; Activity.
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Both situations of interdependence among variables are clearly

represented in Figure 6.1. This is a plot of the eigenvectors corresponding

to the first two principal components of Table 6.2.

As a result, the component space25 built upon these two components

will develop an order-line going from large size-high technical leveln5 to

small size-low technical level in the first dimension, and from "intensive"

proportion of factors-fattening operation to "extensive" proportion of

factors-cow/calf Operation in the second dimension.27 Later, the values of

the first two principal components for each enterprise will be represented

in the component space. An attempt will be made in this space to identify

the predominant actual production systems of the study area.

Before entering that stage, the technological component will be

further analyzed. Afterwards, the attributes that characterize the inter—

action of farmers with their socio-economic context will be related to the

production phenomena.

HomogLeneity Among Farms for Technological Inputs
 

The different behavior shown by technical inputs (feeding, health,

genetics, and cattle management) and "activity," within the size and

intensity in land use dimensions, calls for a separate analysis of the tech-

nological component. This analysis reveals the homogeneity that different

groups of farms show in their technical level.

 

25This component space is the result of projecting each observation

vector on the first and second principal component.

26The technical level is an expression that represents the amount of

inputs incorporated without taking into account the activity variable.

27The intensive/extensive proportion of factors are those prOportions

showing an intensive/extensive use of land.



I
s
t
P
p
a
l
.
C
o
m
p
o
n
e
n
t

-
E
i
g
e
n
v
e
C
t
o
r

C
o
e
f
f
i
c
i
e
n
t
s

(
S
i
z
e
)

0
.
3
-

0
0
1
5
'

.
.

L
L
/
L
A

I
D
/
L
A

I
C
D
e
d
i
c
a
t
i
o
n

I
D
/
L
S

.
L
S
I
L
A

.
A
g
e

.
A
C
t
I
V
i
t
y

  

P
r
e
d
i
s
p
o
s
i
t
i
o
n

'
O
F
e
e
d
i
n
g

O
G
e
n
e
t
i
c
s
.

.
.

H
e
a
l
t
h

I
D
/
L
L

.
O
b
j
e
c
t
i
v
e

C
a
t
t
l
e
M
a
n
a
g
e
m
e
n
t

O
E
d
u
c
a
t
i
o
n

.
L
A

0
T
L
s
/
T
L

O
L
S
/
L
L

 
4

a
l

I
'

l
l

l

 

-
0
.
4

-
0
.
3

-
0
.
2

-
0
.
1

0
.
0

0
.
1

0
.
2

0
.
3

2
n
d

P
p
a
l

.
C
o
m
p
o
n
e
n
t

-
E
l
g
e
n
v
e
c
t
o
r

C
o
e
f
f
i
c
i
e
n
t
s

(
I
n
t
e
n
s
i
t
y

i
n
l
a
n
d

u
s
e
)

F
i
g
u
r
e

6
.
1

P
l
o
t
o
f
t
h
e

F
i
r
s
t
T
w
o

P
r
i
n
c
i
p
a
l
C
o
m
p
o
n
e
n
t
s
U
s
i
n
g

t
h
e
S
t
r
u
c
t
u
r
a
l

C
o
m
p
o
n
e
n
t
a
n
d
t
h
e
T
e
c
h
n
o
l
o
g
i
c
a
l

P
a
c
k
a
g
e
,
A
y
a
c
u
c
h
o
C
o
u
n
t
y
,

A
r
g
e
n
t
i
n
a
,

1
9
7
7

118



119

The first two principal components of the technological inputs explain

respectively 47.7 percent and 24.1 percent of the corresponding eigen-

values.28 The first principal component presents response of equal sign

for each one of the technical inputs where feeding, health and cattle

management are highly significant. The second component is essentially

a genetic improvement dimension. The projection of each observation

vector into both principal components define the component space shown

in Figure 6.2. In this space each plot represents an enterprise which

is enumerated according with the area variable from 1 (the smallest farm)

to 63 (the largest one). The first factor makes an ordering of the enter-

prises from that with the lowest adaption index (observation No. 6) to

the farm with the highest technical level (observation No. 50) . The

second factor separates from the main group those farms undertaking

some type of genetic improvement.

It readily can be seen that the first two principal components form a

clear set of clusters. This configuration of the component space is validated

in Figure 6.2 through cluster analysis showing a partition of seven clusters.

However, when activity is added as a variable, inter-cluster variance

substantially increases. This is shown in Figure 6.3. In this case, the

observation vectors are projected into the first and second factors obtained

by the application of principal component analysis to the variables: type

29 The com—of activity, feeding, health, genetics and cattle management.

parison Of Figures 6.2 and 6.3 shows that type of activity and technical

inputs accomplish different roles within the technological package.

 

28Principal component analysis for technological inputs is presented

in Appendix A, Table A.2.

29See Appendix A, Table A.3.
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6.1.2.2 Interaction of Farmers with Their

Socio—Economic Context

 

 

The following variables-- information, assessment, own funds, credit

access and credit use--are now added to the principal component analysis.

Table 6.3 shows the correlation coefficients between the first five prin-

cipal components and the variables that characterize the conceptual com—

ponents of this study, including now the instrumental component.

This table shows that the first three principal components have not

changed from the configuration presented in Table 6.2. The first prin-

cipal component is a general response-set component of the instrumental

variables. The size dimension is associated with a favorable interaction

of farmers with their rural environment. This interaction is dominated

by technical assessment.

The second principal component again shows a response of equal sign

for each one of the instrumental variables. In this case, own funds

dominates this set of variables,having the lowest participation, tech—

nical assessment and use of credit. Thus, the intensity of land

use has a greater interdependence with the availability of funds for invest-

ment, which in the real situation of breeding—livestock production comes

from farms themselves.

The incorporation of the instrumental variables has improved the

interpretation of the first two principal components, especially at the

level of the producer and the technological package. The first factor

includes higher weights for objective, education and technical inputs

than those shown by the corresponding correlation coefficients in Table 6.2.

In the second factor "dedication" dominates the characteristics of the pro-

ducer. At the same time, "activity" appears to be the most significant

variable within the technological package.
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Table 6.3

Incorporation of the Interaction of Farmers with Their

Socio-Economic Context in the Analysis of Principal Components

Ayacucho County, Argentina, 1977

 

 

 

 

 

 

 

 

 

 

 

 

Correlation

Conceptual 1st Ppal. 2nd Ppal. 3rd Ppal. 4th Ppal. 5th Ppal.

Components Variables Component Component Component Component Component

1. LA -0.681 -0.153 0.291 -0.086 0.086

2. TLs/TL -0.748 0.027 0.011 -0.061 0.245

Productive 3. LS/LL -0.697 -0.456 -0.021 0.230 -0.082

4. LL/LA 0.519 0.601 -0.033 -0.152 0.065

Structure 5. LS/LA 0.111 0.559 0.237 0.003 -0.481

6. ID/LS 0.505 0.336 -0.678 0.003 0.216

7. ID/LL -0.340 -0.240 -0.670 0.263 0.081

8. ID/LA 0.514 0.570 -0.566 -0.026 -0.021

9. Objective -0.565 0.380 -0.159 0.083 0.270

Producer 10. Age . 04 -0.131 0.220 0.434 0.616

11. Education -0.676 0.045 -0.172 - . - .

Characteristics 12. Predisposition -0.403 0.405 -0.190 -0.079 -0.277

13. Dedication 0.447 .472 0.426 0.064 -0.136

14. Activity -0.023 0.532 0.337 0.359 0.218

Technological 15. Feeding -0.396 0.441 0.211 0.056 0.325

16. Health -0.496 0.214 -0.146 -0.485 0.174

Package 17. Genetics - . 96 0.234 0.282 0.198 -0.221

18. Cattle Management -0.658 0.325 -0.332 -0.161 0.060

19. Information -0.359 0.372 0.246 0.187 -0.066

Instrumental 20. Assessment -0.623 0.122 0. 011 0. 004 -0. 195

21. Own Funds - . 0.623 0.157 -0.222 0.284

Component 22. Credit Access -0.095 0.305 -0.193 0.528 -0.126

23. Credit Use -0.394 0.151 -0.307 0.676 -0.218

Eigenvalues 5.364 3.297 2.279 1.691 1.378

Percentage of Total Variance 23.62 14.33 9.91 7.35 5. 99

Cumulative % of Total Variance 23.62 37.65 47.56 54.91 60.90

 



124

The correlation coefficients among the instrumental variables and the

third and fifth principal components are low. Both factors can be identified

with the third and fourth principal components of Table 6.2.

The fourth principal component in Table 6.3 defines a financial

source dimension related to the age of the producer. A "rationalization"

Of this interpretation would relate this component with the presence in

the area of study of a livestock development project based on supervised

credit. The objective of this research is to look at the incorporation of

technology under "normal" conditions of the interaction of farmers, with

their socio—economic context. Consequently, the fourth factor will not

be incorporated when each component is analyzed.30

In Table 6.4 the conceptual components are ordered within each prin-

cipal component detected in Table 6.3 according to the percentage explained

of the corresponding eigenvalue. The top of Table 6.4 shows how much of

the total variance explained by the first five factors isolated in Table 6.3

correspond to each conceptual component. In this case, the productive

structure dominates over the other conceptual components to explain the

variance of the system.

Within each principal component, the major explanation, except for

the fifth factor, is given by the farm productive structure. In any case,

the structural component is always dominant by means of the two elements

that it comprises, the productive structure and the producer characteristics.

It can be argued that the dominance of the productive structure is entirely

logical because, while the other three conceptual components are repre-

sented by five variables each, the productive structure has eight variables.

 

30The need for this "rationalization" shows that the actual results of

Principal Component Analysis could be improved with further processing

of the data.
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Since the total number of variables is twenty-three, if all of them had the

same weight in the explanation of each eigenvalue, it would be consistent

to suppose that the productive structure would explain approximately

35 percent in each case. Nevertheless, Table 6.4 shows this percentage

is always superceded in the first three factors. One could expect by

similar reasoning that the productive structure and the producer charac-

teristics would explain 57 percent of each characteristic root. The four

factors considered (first, second, third, and fifth of Table 6.4) give an

explanation at the level of the structural component of 67 percent, 59 per—

cent, 74 percent and 69 percent respectively of each eigenvalue. These

percentages are, in all the cases, superior to the values expected if the

explanatory level of each variable is the same.

It can also be seen in Table 6.4 that the instrumental component

explains the lowest proportion of each characteristic root, except for the

second principal component. This is so even in the case when the instru-

mental component shows a favorable interaction of farmers with their

socio-economic context, as exhibited in the first principal component.

6.2 Classification of Livestock Enterprises
 

The conceptual framework of this study points out that the productive

structure, the producer characteristics and the technological package of

breeding-livestock enterprises bring about the existence of different pro-

duction systems. Each system has its own particular behavior in the

incorporation of technology.

Principal component analysis has identified the size and intensity in

land use dimensions. These dimensions are meaningful for understanding

basic relationships of interdependence between the structural and tech-

nological criteria.
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Four alternative situations are represented by the four quadrants

of Figure 6.4. The values taken for each enterprise for the first and

second principal components (Table 6.2) using the structural and tech-

nological criteria are plotted in the figure. The four quadrants can be

characterized as follows:

- Large size; Extensive proportion of factors; High technical level;

Breeding operation.

- Large size; Intensive prOportion of factors; High technical level;

Post-weaning and /or fattening operation.

- Small size; Extensive proportion of factors; Low technical level;

Breeding operation.

- Small size; Intensive proportion of factors; Low technical level;

Post-weaning and/or fattening operation.

Cluster Analysis was used to find homogeneous groups based on the

component space already mentioned. Figure 6.4 shows the outcome of the

clustering process. It is the result of taking that partition which in the

cluster map generates seven clusterings. The corresponding distance

matrix within and among clusters (maximum, average and minimum) is

shown in Table 6.5.

Figure 6.4 shows the formation of five groups of enterprises which

appear as the most relevant because of the number of Observations con-

tained. According with the cluster map, clusters 3 and 4 could be

grouped together in a partition comparing six clusters. In a later inter-

action this new cluster must associate with the one resulting from unifying

groups one and two. Following this algorithmic rule, observations 4 and 8
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Table 6.5

Distances Within and Among Seven Clusters

Using the Structural and Technological Criteria

Ayacucho County, Argentina, 1977

 

 

Number of Cluster

 

 

 

 

 

 

 

Observations No. 1 2 3 4 5 6 7

13 1 1.316*

0.344

0.000

8 2 2.109 0.673

0.707 0.209

0.082 0.000

2 3 2.746 5.216 0.040

1.501 3.451 0.040

0.754 2.614 0.000

2 4 3.882 6.442 1.935 0.430

2.124 3.583 1.449 0.430

0.548 1.779 1.004 0.000

12 5 7.817 8.964 2.597 7.690 1.639

2.322 3.985 1.363 4.934 0.455

0.177 1.678 0.196 2.467 0.000

15 6 3.973 3.743 5.766 9.367 6.604 0.981

1.322 1.191 3.424 5.840 2.098 0.258

0.073 0.114 2.156 3.646 0.564 0.000

11 7 8.619 8.231 6.909 12.733 4.422 3.605 1.845

3.590 4.281 4.315 8.933 1.504 1.405 0.492

0.282 1.097 1.592 4.300 0.124 0.096 0.000

 

*Upper value:

lower value:

maximum distance; middle value:

minimum distance.

average distance;
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are included in the first cluster.31 Nevertheless, taking into consideration

the structural feature and the type of activity, observation 34 is included

in cluster 5. A similar analysis leads to the transference of observation 52

to cluster 5; the 28 to cluster 6, and Nos. 46 and 57 to cluster 7. This

transference of observations (eight percent of the total enterprises) does

not modify the characteristics of the clusters formed.

It will be important to analyze the possibilities of clustering among

clusters 1, 2, 5, 6 and 7. In this case, the maximum, average and mini-

mum distances among the groups will be studied based on the distance

matrix reported in Table 6.5.

Cluster 1 shows the least maximum and average distance with cluster 2.

Cluster 1 has the least minimum distance with cluster 6; however, the

difference with respect to the minimum distance between clusters 1 and 2

is very small. When the distances are measured from cluster 2, the least

maximum, average and minimum distance corresponds to cluster 1. Based

upon these reasons of distance, clusters 1 and 2 are combined.

To continue the analysis, the distance matrix of Table 6.6 is used.

In accordance with the former consideration, cluster (3—4) is not taken

into account. Only the new layout Of distances among the new cluster (1-2)

and clusters 5, 6, and 7 are of interest. Cluster (1-2) has the least maxi-

mum, average and minimum distance with cluster 6; cluster 5 with cluster 7,

and cluster 7 with cluster 6. Cluster 6 has the least maximum distance

with cluster 7, while the least minimum and average distance is with

cluster (1-2) . Consequently, these clusters do not mutually attract

each other .

 

31Observation No. 18 is omitted from the analysis because it corresponds

to an enterprise dedicated principally to dairy farming. In the following

sections the analysis is based on 62 observations.



131

Table 6.6

Distances Within and Among Five Clusters

Using the Structural and Technological Criteria

Ayacucho County, Argentina, 1977

 

 

 

 

 

 

 

Number of Cluster

Observations NO. (1-2) (3-4) 5 6 7

21 (1-2) 2.109*

0.506

0.000

4 (3—4) 6.442 1.935

2.462 1.044

0.548 0.000

12 5 8.964 7.690 1.639

2.956 3.148 0.455

0.177 0.196 0.000

15 6 3.973 9.367 6.602 0.981

1.272 4.632 2.098 0.258

0.073 2.156 0.564 0.000

11 7 8.619 12.733 4.422 3.605 1.845

3.853 6.654 1.504 1.405 0.492

0.282 1.592 0.124 0.096 0.000

 

*Upper value:

lower value:

maximum distance; middle value:

minimum distance.

average distance;
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If attention is focused on the characteristics Of the productive struc-

ture, the producer, and the technological package, it will be seen that the

same lack of definition is introduced with respect to the degree of similarity

among these clusters. For each one of the mentioned aspects each cluster

shows greater similarity with different clusters and not exclusively with

one alone.

It is prOposed as a definitive clustering structure, the one which is

built with groups (1—2) , 5, 6, and 7, subject to the "transference" of

those observations previously commented upon. As a result, these four

clusters of enterprises represent, by reason of the euclidian distances,

an equal number of actual production systems (APS) . The structuring

of these systems by enterprise number is shown in Figure 6.5.

The classification stage is finished by recovering in the first two

principal components space of Figure 6.5 some structural and technological

features of the farms making up each production system. Since the first

principal component is identified with the size dimension, APS1 comprises

small farms and APS" the largest ones. The other two systems have an

intermediate size, being APS2 medium-small and APS3 medium—large.

Figure 6.6 identifies the farms within each system of production

with four different levels of the adoption index, with sample values

0 to 13. APS2 appears to have the least advanced technology. This

system is followed in increasing order of technology levels by APS1 and

APS Lastly, APS3 enjoys the highest level in adoption of technology."0

Figure 6.7 shows clearly that APSll is essentially livestock breeding.

APS3 clusters most of the enterprises practicing fattening. The other

two systems are dedicated simultaneously to breeding and post-weaning

production. Nevertheless, in APS1 this later activity takes dominance
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over the former, while in APSZ, it is the reverse. These situations will

be designated respectively as long post-weaning and short post-weaning

production. All the foregoing is summarized in Table 6.7. These basic

characteristics of the actual production systems will be analyzed further

in the following section.

Table 6. 7

Basic Identification of Actual Production Systems

in the Breeding-Livestock Region

Ayacucho County , Argentina-—1977

 

 

Technological

 

APS Farm Size Activity Level

1 Small Long post-weaning Medium—low

2 Medium—small Short post-weaning Low

3 Medium-large Fatten ing High

4 Large Breeding Medium—high

 

6.3 Characterization of the Actual

ProTuction Systems

 

 

The objective of this section is to describe the actual production

systems using the arithmetic means of the variables that represent the

conceptual components of this study. Simultaneously, the important

dissimilarities among the systems will be identified by statistical tests.

Table 6.8 shows for each production system the average of the

variables that characterize the productive structure, the producer, the

32
technological package in use and the instrumental component. Compari-

son of the averages is based on the quotient between each pair of means

 

32The range and standard deviation for the variables used in this

characterization are presented in Appendix B, Table 8.1.
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as shown in the right hand side of this table. An asterisk indicates that

the difference between two particular means has a level of significance

3 The left handequal to five percent, when the two—tail "t" test is used.3

and right hand of Table 6.8 will be analyzed simultaneously, i.e., the

description of the systems and the differences between average levels.

The average area shows those sizes previously detected, i.e., small

(300 hectares), medium-small (700 hectares), medium-large (1,200 hectares)

and large (2,300 hectares). The salaried relationship (TLs/TL) indicates

that the smaller establishments are basically family farms with only 30 per—

cent hired labor. The larger farms hire an average of 88 percent of their

labor.

Variables 3 to 8 represent the proportions of factors. Proportions

LS/LL and ID/LL bear a direct relationship with size. The remainder of

the proportions are in inverse relationship with size. However, APS3 does

not follow this rule. This system shows the largest absolute values in

manpower and improvements and a relatively high absolute value in cattle

stock. 34 Taking into account that LL/LA, LS/LA and lD/LA show negative

coefficients of correlation with LA , APS3 has relatively high intensity of

land use. APS“ shows the highest indexes of TLs/TL, LS/LL and lD/LL,

and the lowest values of LL/LA, lD/LA, LS/LA and lD/LS. It is the type

of farm that has the highest investment per labor unit and the smallest one

per area unit. APS1 has the smallest value of lD/LL and LSILL, i.e., the

lowest proportion of investment per man—equivalent. At the same time,

APS1 has the highest level of LL/LA, ID/LS and IDILA. In the case of

 

33See Appendix B, Table 8.2.

3“See Appendix B, Table 3.3.
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APS2 the most evident characteristic is the high absolute value of

35 which in turn defines high levels of ID/LL and lowman—equivalents,

levels of LL/LA.

The means comparison shows that LA (farm size), TLs/TL (salaried

relationship). and LSILL, LL/LA, lD/LS and ID/LA (proportion of

factors) set up important differences among the systems.

Looking at LL/LA and ID/LA the strongest dissimilarities correspond

to APSu/APSI, APS“ IAPS3 and APSZIAPSI. It appears that APS3 and APS1

are more intensive in the use of land than APS" and APSZ. This situation

is further clarified in Table 6. 9. Attention should be focused on the pro-

portion of land and improvements over total capital.

Looking at the characteristics of the producer, the objective to incor-

porate technology, the level of education and the predisposition to get

information all show the highest values in large farms. The age of the

producer is lowest for APS“ and APS3. The relationship between size and

the attitude of the producer to technical changes does not have an equivalent

response in high dedication to the farm. It appears that dedication follows

the same patterns of similarity among the systems of production as those

shown by LL/LA, LS/LA and ID/LA.

"Objective" is the attribute that generates more significant dissimilarities

among the systems for the producer characteristics. However, these

differences are not significant when APSZIAPS1 and APSI‘IAPS3 are com-

pared. Education shows the highest differences when APS1 appears as the

base of comparison. The interest of the producer to obtain technical infor—

mation (predisposition) has a dissimilarity pattern close to the objective

 

35See Appendix B, Table 3.3.
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variable. Dedication shows significant differences when APSZIAPSI,

APSu/APS and APSL‘IAPS3 are compared.
1!

From the foregoing the following situations of production can be

listed, using for the moment the characteristics of the productive struc-

ture and the producer:

- Large size; extensive proportion of factors; high predisposition

to technical changes; low dedication: APS“.

- Medium-large size; intensive prOportion of factors; high predis-

position to technical changes; high dedication: APS3.

- Medium-small size; extensive prOportion of factors; low predis-

position to technical changes; low dedication: APSZ.

- Small size; intensive proportion of factors; low predisposition to

technical changes; high dedication: APS].

The arithmetic means in Table 6.8 show that APS and APS“ are those

3

systems in which more technical inputs are incorporated. At the same time,

APS3 has the highest level of fattening, while APS“ practices basically

breeding.

The dissimilarities between the systems appear under different con-

figurations when the activity variable or technical inputs are used as a

base of comparison. Activity and feeding show the strongest differences

when APS3 is the base. Health and cattle management indicate that

dissimilarities are significant when the larger and smaller systems are

compared.

It is interesting to observe the distribution of types of pastures

utilized. It can be seen in Table 6.10 that APS" and APS have approxi—
3

mately 72 percent natural pastures in their livestock area, APS1 utilizes

81 percent, and APS2 89 percent. In the rest Of the land area devoted to
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livestock the most important differences are found in the use of perennial

pastures. APS 2 has only three percent of this type of pasture, APS], ten

percent; APS 15 percent; and APS”, 19 percent. The last two systems
3!

fertilize respectively 68 percent and 40 percent of their perennial pastures.

The average values of the global index of technology adoption are

as follows: APSI, 4.6; APS 4.4; APS 9.1; and APS 7.1 (see2. 3. 4'

Figire 6.6); the average for the whole sample equals 6.0. The distribution

of the farmers according to the type of activity used is presented in

Table 6.11 (also see Figure 6. 7). The rates of adoption to feeding, health,

genetics and cattle management, for each technique and by system of pro—

duction is shown in Appendix B, Tables 3.4, 8.5 and 3.6.

Above results show that farms in the APS3 category use the highest

level of technology. This group includes 88 percent of the enterprises

practicing fattening. APS" has an adoption index that is 44 percent of

the potential level. In this system, 75 percent of the farms are dedicated

to cattle breeding. The other two systems have a relative low index of

adoption. However, as Table 6.10 shows, APS1 and APS2 differ in the

percentage of perennial pastures used (situation that is not taken into

account by the adoption index). At the same time, 60 percent of the farms

in APS1 practice post-weaning Operations, while this percentage is close to

43 percent in APSZ.

Coming back to Table 6.8, the interaction of farms with their

socio-economic context can be analyzed. The arithmetic means show that

larger farms enjoy a more favorable interaction than smaller enterprises.

This general picture also shows that only in the case of "assessment" is

the actual level of the variable 50 percent of the potential level. In the



100

Table 6.11

Distribution of the Number of Producers

by Type of Activity Within Each System of Production

Ayacucho County, Argentina, 1977

 

 

 

 

 

Producers B reeding Post-wean ing Fattening

APS N° % N° % N° % N° %

1 22 100 9 40.91 13 59.09 0 0.00

2 14 100 8 57.14 6 42.86 0 0.00

3 14 100 4 28.57 3 21.43 7 50.00

4 12 100 9 75.00 2 16.67 1 8.33

Whole

Sample 62 100 30 48.39 24 38.71 8 12.90
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other cases, the levels are lower than this latter value. It reveals that

the interaction of farms with the rural environment is generally poor.

The comparison between means shows that "assessment" is the attri—

bute that makes clear the differences between large and small farms. The

"own funds" variable only establishes significant comparisons for APS3.

The access to and the use of credit do not show significant differences

among the systems. The entry of farmers in the factor markets have

basically depended on the use of their own financial resources.36

Table 6.8 could be analyzed in a vertical direction looking at each

one of the six comparisons between production systems for the 23 variables

listed. At least 60 percent of the comparisons between APS3/APS‘ and

APSu/APS1 exceed the five percent significance level. At least 40 percent

of the comparisons between APS3/APS2 and APSulAPS appear to be sig-
3

nificant. The lowest percentage of significant comparisons between means

(around 35 percent) correspond. to APSZIAPS1 and APSu/APSZ. In the

comparison between APSzlAPS1 no significant level is obtained for the

technological package. However, it was indicated that differences exist

in the use of pastures. The test for the difference between the means of

total perennial pastures [(PP + PPf)/LA] for APS1 and APS2 determines

a value of "t" equal to 2.30. This value is significant at the five percent

level.37

In summary, the size of farm and intensity in land use define two

meaningful dimensions to understand the incorporation of technology in

 

36H is the outcome of the "indexation" of the credit system since 1975.

This mechanism of automatic adjustment of the capital originally loaned was

established in Argentina to compensate the annual inflation rate of anything

between 100 to 200 percent.

3.’The corresponding means and standard deviations are respectively:

APS 0.105, 0.122; APSZ, 0.036, 0.055.
1'
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the breeding—livestock enterprises. These dimensions show relationships

of interdependence among the attributes that characterize the conceptual

components (the farm productive structure, the producer characteristics,

the technological package and the instrumental component).

The size dimension relates to the incorporation of technical inputs

(excluding fattening Operations) . The propensity to incorporate tech-

nology and the level of education of the producer are correlated with

this dimension. It is also related to a favorable interaction of farmers

with their socio-economic context, based essentially on technical assistance.

The intensity in land use dimension is associated with the practice

of post-weaning production and fattening. The predisposition to obtain

technical information and the time devoted to the farm are correlated with

this dimension. It also is shown to be associated with the availability of

"own funds" for capital investment and incorporation of improved pastures.

Both dimensions helped to cluster the breeding-livestock enterprises

in four actual production systems. The global characterization of these

systems based on the conceptual components is presented in Table 6.12.

In the next chapter, the technological diagnosis of the actual produc-

tion systems will be elaborated. Chapter VIII analyzes the efficiency of

resource allocation for each system of production.

\
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CHAPTER VII

TECHNOLOGICAL DIAGNOSIS OF THE

BREEDING - LIVESTOCK PRODUCTION SYSTEMS

In the last chapter the principal relationships of interdependence

among the conceptual components were established. These dimensions

were used to identify several cow-calf production systems. Later, the

most significant differences among the production systems were tested

in relation to the conceptual components outlined previously.

The objective of this chapter is to develop a technological diagnosis

of the actual production systems. This diagnosis will seek to associate

the aspects that make a difference among the production systems with

"indicators" of their performance. In other words, the structural, tech-

nological and instrumental characteristics of the systems will be related to

physical and economic measures of performance. This will facilitate under-

standing how the requisites of congruence, profitability, articulation and

adaptability influence the behavior of the livestock enterprises in the

incorporation of technology.

Before the technological diagnosis is developed, the indicators of

farm performance must be defined.

7.1 Definition of Measures of Performance
 

Physical and economic indicators will be utilized to measure the per-

formance of livestock enterprises. These measures of performance will

be estimated using the data sample discussed in Chapter V for the calendar
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year of 1977. The production of beef, mutton and wool per hectare of

livestock area will indicate the physical performance. The economic

indicators used are grouped into three categories:

a) average cost per unit of total revenue;

b) net revenue per unit of invested and total capital;

c) return and investment per area unit.

The basic variables used to build the performance indicators are

defined below.

Physical Variables
 

— Beef Production: The greater part of the cattle produced in
 

Ayacucho County is sold in Open auctions. The sale weights of

cows, heifers, steers, young steers and calves are based on the

personal estimate of the producer. The kilograms sold and consumed

are added, the kilograms bought are subtracted, and inventory

differences are computed, thus obtaining the weight of the meat

produced. The weight and stock of bulls is considered constant.

- Wool Production: The kilograms of fleece and belly wool are determined
 

for each producer on the basis of the yields and number of head

fleeced in each category.

- Mutton Production: A method similar to that used to estimate beef
 

production is applied to mutton.

Economic Variables1

— Total Revenue (TR): This is obtained by valuing the total kilograms
 

of beef, mutton and wool produced by each establishment. For the

first two items, only one price is used to value each kilogram of meat.

 

1The average values of the variables utilized in the elaboration of

the economic indicators are shown for each system of production in

Appendix C, Table C.2.
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Income from other sources are added if there is any generated.

The prices mentioned correspond to an average of the prices pre-

valent during 1969 to 1978, adjusted by the consumer price index

(Base=1978) . 2

- Ogerating Costs (OC): Comprises expenditures in wages and salaries,
 

annual pastures, supplementary feeding, health, plus other expenses,

which include received and paid rents, fuel and lubricants, repair

and maintenance of improvements, taxes, freight, and buying and

selling expenditures.3

- Depreciation (DE): Comprises depreciation of improvements (ID)
 

and machinery,ll plus the annual depreciation of perennial pastures

at the rate of 20 percent of their total cost of establishment.

— Production Costs (QC) :5 Equal to the sum Of OC and DE.
 

- Net Revenue (NR): Equal to the difference between TR and QC.
 

 

2The acquisitive value Of the price of beef in terms of input prices

remained approximately at the same level comparing the average of acquisi—

tive values for 1977 to 1979 with the corresponding average for 1965 to

1969. However, the acquisitive value of beef price for 1978 was lower than

the average values used for comparison. See Banco Ganadero Argentino

(Noviembre, 1979). P. 27. Therefore, an average of the prices prevailing

during 1969 to 1978 is used to value meat production. The prices used to

value the physical production, and the method of calculation thereof, are

shown in Appendix C, Table C.1.

3Repair and maintenance costs on machinery are included in the

expenses of the annual pastures and depreciation of perennial pastures.

“The machinery depreciation comprises an estimated value of deprecia-

tion for the machinery hired in.

5The inputs and production factors are valued at current prices of

August 1978. Source: data bank of the Department of Rural Economy

and Sociology of EERABalcarce—INTA.
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— Fixed Capital (FK): Comprises the value of capital in improvements,

6

 

machinery and livestock .

- Ojerating Capital (OK) : Calculated as being 25 percent of OC.7
 

- Invested Capital (IK): Sum of FK and OK.
 

- Total Capital (TK): Sum of IK and land capital.8
 

- Interest on IK, [l (IK)]: Calculated at six percent on improvements,
 

eight percent on machinery and cattle, and 12 percent on operating

capital.9

- Interest on TK, [l (TK)]: Sum ofl (IK) and five percent on land
 

capital.

- Land Rent (RE): This is the difference between NR and I (IK) .
 

- Total Cost I (TC'): Being the sum of QC and I (IK) .

 

- Total Cost 11 (TCH): Being the sum of QC and l (TK) .

 

In accordance with the three categories mentioned at the beginning

of this section, the following economic indicators are thus defined:

a) OC/TR, QC/TR,‘ TCIITR, TCH/TR;

b) NR/IK - 100, NR/TK - 100;

c) TR/ha, NR/ha, RE/ha, FK/ha, OK/ha, IK/ha.

 

6See the definition of each capital item in Table 6.9.

7It is assumed that livestock producers need to have available on an

annual basis Operating capital equal to 25 percent of total expenditures.

8For the definition of land capital see Table 6.9.

9Differences in interest rates correspond to the different risks

attached to each capital item. The rates are those commonly applied in

Farm Management analysis in Argentina. They are "real" interest rates,

based on the assumption that the rate of inflation does not show differ-

ences for input and output prices.



152

7.2 Comparative Analysis Between the

Actual Production Systems

 

 

The technological diagnosis will be developed based on a comparative

study among the livestock systems. The objective of this section is to

analyze the levels of land productivity, and the conditions of congruency,

profitability and those which relate farmers with their socio-economic

context. Finally, conclusions about the technological process in the

cow-calf production should be attained.

7.2.1 Land Productivity

The basic characteristics presented in the last chapter for each pro-

duction system can now be associated with the results in meat output per

hectare shown in Table 7.1. Farms using APS3 with an adOption index

double that of APS and with a fattening level that is higher, obtain1.

30 percent more meat output per hectare than the smallest farms. A

similar difference in output appears between APS3 and APS“. Both systems

have a similar technical level, however, there is a substantial difference

in the type of activity and in the proportion of production factors used.

Comparing APS1 and APS it is seen that the last system has a higher
”I

adoption index in the order of 1.5 to 1. Nevertheless, meat output is

similar. APS,l has a technical level higher by 61 percent with respect to

APS notwithstanding, APS“ only has meat output nine percent higher2;

than APSZ. APS1 practices long post-weaning activity with an intensive

prOportion of factors, and has a higher technical level than APS2. Farms

using APS1 generate ten percent higher meat output per hectare than APSZ,

and more than duplicate the production of wool per hectare.
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Table 7.1

Production by Actual Production System

Weighted Averages

Ayacucho County, Argentina, 1977

 

 

 

 

Kilos of Meat

per Hectare of

Livestock Area Kilos of Wool

per Hectare of

APS Cattle Sheep Total Livestock Area

1 75.11 10.86 85.97 5.58

2 69. 98 8.34 78.32 3.41

3 97.11 13.28 110.39 4.95

4 79.61 5.60 85.21 2.01

 

Whole

Sample 82.42 8. 74 91.16 3.44
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The situations analyzed above suggest that fattening Operations

increase the output of meat per hectare. However, meat output achieved

is lower than experimental levels. It could be explained seeing that the

highest degree of fattening in the sample correspond to an adoption index

60 percent of the theoretical maximum level. These results also show that

the package of new technology (basically health and management practices

together with improved pastures) does not increase farm production sig-

nificantly unless it is associated with an intensive proportion of factors

and the practice of cattle fattening. In a similar manner, long post—weaning

production does not generate an appreciable increase in production unless

new technological inputs are incorporated.

7.2.2 Congruence Requisites
 

It is shown in Table 7.2 that the proportion of factors, and the dedi-

cation of the producer, appear to establish a condition of congruence for

the type of activity. 10 The intensive factors proportion/high producer

dedication, and the extensive factors prOportion/low producer dedication

are associated respectively with fattening (APS3 and APSI) and breeding

activities (APS,I and APSZ) .

Farms belonging to APS and APS1 (intensive productive process)
3

have an average output per hectare 22.5 percent higher than those farms

making up APSll and APS2 (extensive productive process) ; the average

meat output for both groups is 103.5 kilograms per hectare and 84.5 kilo-

grams per hectare respectively. It will be seen in the next Vsection that

these differences in land productivity do not necessarily generate differences

 

10See Chapter III, p 45.
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in profitability. Consequently, congruence and profitability conditions

could explain the technological heterogeneity associated with the simul—

taneous practice of fattening and breeding cattle in the study area.

However, different technical levels exist within the two productive

processes. These technical levels are associated with the following paired

situations and production levels:

- Large farm size; good predisposition to technical change; favorable

interaction with the rural context; high technical level (APS3 and

APS“): average meat output equal tO 94.8 kilograms per hectare.

- Small farm size; low predisposition to technical change; unfavorable

interaction with the rural context; low technical level (APS1 and

APSZ): average meat output equal to 81.4 kilograms per hectare.

The average for the high technical level shows 16.5 percent higher output

per hectare with respect to the low level. Consequently, technological

heterogeneity based on differences in technical inputs generates less

impact on meat production per hectare than does classifying farms by the

type of activity.

The paired situations analyzed above show that differences in tech-

nical level between production systems showing the same productive pro-

cess could be based on the farm size itself (endowment of production

factors), the objective of the producer, or instrumental conditions.

Profitability analysis should make clear to which level the producer

characteristics or instrumental conditions could explain the heterogeneity

of techniques or if the productive structure is the main factor that

affects the incorporation of technology for the prevailing set of

input—output prices .



157

7.2.3 Profitability Conditions
 

As both breeding and fattening activities exist in the study area,

it is not expected that one is clearly more profitable than the other. In

other words, there is not technological dominance in the study area.

Moreover, technological heterogeneity between both productive processes

is expected without dominance in private profitability for the prevailing

input—output price ratios. 11

However, within each productive process the use of different tech—

nical levels can respond to structural or instrumental conditions. Small

farms often cannot incorporate new technology due to lack of economic

capacity to generate investment funds internally, or to obtain outside

credit. Within a particular productive process, economies of size can

also differ for different production systems generating similar profit—

ability for alternative packages of technology. In both cases, the farm

production structure would appear to have the greatest effect on the

technology actually used given the set of input-output prices. However,

different technical levels can show significant differences in profitability.

In this case, the factors that shape technological heterogeneity should be

found in the producer characteristics (basically the presence of utility

criteria other than profit maximization) or in the elements that define

his interaction with the socio-economic environment.

In what follows, the economic performance of the actual production

systems will be analyzed. A comparative analysis will be developed to see

if the heterogeneity of techniques is based on economic rationality. It

will be tested statistically if this heterogeneity appears to show itself without

 

11See Chapter III, pp. 46-48, for the economic rationality of the

heterogeneity of techniques.
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dominance with respect to private profitability. Producer characteristics

will also be taken into account. The next section will be devoted to the

interaction of farmers with their socio-economic context.

The indicators of economic performance of the breeding-livestock

production systems are shown in Table 7.3. In section a) of this table

it can be seen that economies of size become effective when passing from

APS1 to APSZ. Beyond the average level of 700 hectares, reduction in

costs per income unit is relatively low.12’13 Comparing indicators OC/TR

and QC ITR, it can be argued that economies of size are basically in the

Operating costs. Fixed costs corresponding to permanent labor (mainly

family dependents) are an important proportion of the operating costs.

To a small extent the values of depreciation per unit of income also has

a bearing;m the corresponding values from the smallest system to the

largest being 0.155, 0.119, 0.122, 0.093 (values taken from Appendix C,

Table C.2) . Therefore, the indivisibilities that are presented in certain

items of the fixed capital and fixed operating costs generate economies

of size that brings about an evident difference in the average costs

between APS and the rest of the producing systems. As a consequence
1

of this, all the systems except APS are able to cover their overall costs,
1

with the exception of land value returns (TC'ITR) . When the interest

paid to this factor is considered, no systems generate an income level

sufficient to meet the total costs of production (TCHITR) .

 

12This agrees with the information documented by Santos, S. (1970) ,

p. 83.

13The costs per unit of total revenue are equivalent to the relationship

costs/unit of physical production (Q), since the TR comes about from

valuing Q at only one price for each cattle item.

1“The same comment can be found in INTA—IICA (OEA) (1979). Po 77°
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The returns per invested or total capital unit sl‘own in sector b) of

Table 7.3 offer the same picture as the foregoing. On the average, APSZ,

APS3 and APS" have a higher invested capital return than APS1 in a pro—

portion of 3 to 1. It can be assumed that in the financial market, farmers

using the three systems mentioned first are able to make investments that

assure a real return of between six and eight percent. In this manner,

the returns shown by these systems appear as a "normal" profit, even

taking into account the additional expected return for the risks attached

to agrarian investments. This means, likewise, that APS1 is, economically

speaking, unprofitable.

The reasons already mentioned make it logical to analyze APS1

separately. This production system has an average area of 300 hectares.

It shows an intensive use of factors; its investment per hectare is higher,

for instance, than that shown by APSB. At the same time, APS1 has the

higher average cost, the lower return on capital and a negative rent per

hectare.

The net return available for the APS1 producer to cover improvements

in the living conditions of the family and investments for the enterprise

‘5 It is evident that this type of establishment cannotis substantially low.

support the incorporation of new technology following the productive

process corresponding to fattening operations (APS3) . It is significant

to observe that in the study sample the smallest establishment that fattens

cattle has 557 hectares of livestock area. This would indicate that in APS1

the practice of post-weaning with a low index of adoption of innovations

might be an equilibrium conditioned by economies of size associated with a

"subsistence" income.

 

15From Appendix C, Table C.2, it is calculated that for the period studied

APS1 generated a netreturn per month equal to 223,000 pesos.
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This study analyzes only the cattle activity. APS1 also dedicates

12 percent of their total productive land area to crops, which is the

highest proportion of all the systems studied. It has been shown that in

the breeding region, as the crOp area increases, so does the total gross

margin of the enterprise.16 This is a means by which the small producer

can protect himself from the low profitability derived from cattle.

Closer attention will now be focused to the economic performance of

APSZ, APS3 and APS“. At first glance, the net return per invested

capital unit (Table 7. 3, section b)), does not show an appreciable difference

in profitability among these systems. The absence of dominance in profit-

ability will support the economic rationalism of the heterogeneity of tech—

niques. The rest of this section will be devoted to an analysis of this

situation. In spite of congruence conditions it will be analyzed whether

or not it is profitable for APS“ and APS2 to undertake additional invest-

ment for using APS3 technological arrangement. Second, it will be dis-

cussed if it is profitable for APS2 to undertake APS as both systems use4'

the same productive process. Third, the production situation of APS3

will be examined.

The profitability of the investment to be made in APS2 and APS,I if

they use the technological alternative developed by APS3 is presented as

follows:

 

16Gardella, E., et al. (1979), demonstrate this utilizing the same

sampling of producers as this present study. The total gross margin

is the difference between the total agricultural revenue and the

corresponding variable costs.
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APs lK/ha NR/ha AIlK/ha) A(NR/ha) iii—[5'23- 100

3 217.6 20.3 ---- --—- ----.

2 153.8 15.3 63.8 8.5 13.32

0 107.0 19.0 70.6 5.3 7.51

 

The principal indicators for the seven enterprises that, within

APS exclusively practice fattening, are as follows:3.

LA (hectare) : 1,509

QC/TR: 0.544

NR/IK - 100: 11.84

NR/ha (1,000 pesos/ha): 24.9

lK/ha (1,000 pesos/ha): 209.9

Global adoption index: 8.86

Meat output/ha: 113.72

The additional profitability of the investment that APS2 and APSll

should make if they wish to develop the fattening alternative is indicated

 

 

below:

ANR

Fattening 209.9 24.9 ---- ---- ~---

2 153.8 15.8 56.1 9.1 16.22

4 147.0 19.0 62.9 5.9 9.38

 

These figures show that the APS3 alternative and that of fattening

specified afterwards are not profitable technological arrangements for

APS“. The alternative of a lower technical level for APS“ can be analyzed

using APS2 as a point of reference. With respect to APSZ, which has an

adoption index of 4.4, the large farm produces approximately seven
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kilograms more of meat per hectare (due principally to the use of perennial

pastures). If the value of this difference in meat per hectare is subtracted

from the TR of APS" (the 0C are not changed), and the value of perennial

pastures are deducted from capital and depreciation, the following results

are obtained:

QC/TR: 0.530

NR/IK - 100: 12.12

NR/ha (1,000 pesos/ha): 17.11

IK/ha (1,000 pesos/ha): 141.2

Meat output/ha: 78.21

This situation of lower intensity in the use of techniques as compared to

APS“, has in turn a slightly smaller return on capital invested.

It might be argued, however, that improved alternatives do exist

related to different degrees of fatteninglimproved alternatives with

respect to APS3) , with a greater use of pastures, that might lead APS”

to double meat output.17 Simple calculations on these alternatives indicate

that the necessary increase of capital does not generate economic results

substantially better with respect to the extensive production, except for

the alternative based on 70 percent of fertilized perennial pastures and

20 percent of annual pastures.

It is evident that the extensive mode of production, with the size

of APS", together with a relative high use of technological inputs and

the practice of breeding is economically rational given the market condi—

tions prevailing in the period analyzed. This mode of production is

 

17See Alais, A., et al. (1978), summary chart of five technological

alternatives, using prices of July 1978.



164

seen to be congruent with a producer predisposed to technical changes

but little accustomed to dedicate himself to his farm.18

The technological arrangement of APS is more profitable than APSZ.
3

A profitability of 13.3 percent and 16.2 percent is indicated respectively

for the additional investment from APS2 to AP53 and for the alternative of

"fattening" (pages 161 and 162 of this chapter). However, farmers using

APS2 have the highest age level and do not show predisposition towards

technical changes. Not having to face the economic pressure that economies

of size bring to bear on the smaller farm, the producer of APS2 by only

undertaking a short post-weaning activity reaches an absolute profit—

ability level close to that of APS3.

The APS2 producer may be the one who resists the risk of incor-

porating an innovation. In the case of APS], the lack of producer pre-

disposition to technical changes could be associated with the size restric-

tion. Thus, he may need to take some risks in order to overpass the

subsistence income level. But, for the APS2 producer, the lack of pre—

disposition appears to be related more to his "conservatism," thus

implying in turn an aversion to the risk of innovation. These results

show that for APS2 the "type" of producer could be a limiting factor

for livestock development .

Within the firms emphasizing the breeding activity, APS2 shows a

lower technical level than APS“. It can be seen in Table 7.3 that both

systems} have a similar lK/ha and TR/ha. However, differences exist

 

18This argument is consistent with the results of the studies brought

about at the beginning of the 19705 in the breeding zone. See Chapter V,

pp. 95-97.
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in economies of size between them. The higher level of output obtained

by APS4 cannot compensate the higher costs generated by size economies

in APSZ. Thus, profitability could be the basic reason for the difference

in technical level between both systems. However, it is possible that

the APS2 producer characteristics used to explain the choice of different

productive process with respect to AP53 also influence the choice of tech-

nical level for APS2 within the breeding process.

The remaining question is whether APS3 constitutes a situation of

equilibrium according to profitability criteria. The technological arrange-

ment of APS” shows a slightly larger return on capital invested than

APS3. But would extensive production on the basis of breeding, as

shown by APS”, be profitable in an establishment of 1,200 hectares?

Table 7.3 indicates that there exist economies of size going from APS3

to APS although these are of a lesser intensity than those shown at4'

smaller size levels. It could indicate that an extensive mode of production

would not permit a profitability level for the medium - large establishment

as shown by APS“. Consequently, given the structure of APS3, which

is intensive in the use of factors, with a producer predisposed to tech—

nical changes and with a full dedication to the farm, fattening appears

as the most congruent and profitable alternative.

It can be seen in Table 7.3, section c), that APS3 and APS“ produce

the highest rent on land per area unit. These are very similar values

that justify from this point of view the co-existence of both an extensive

and intensive mode of production. The corresponding value of APS2

shows that an average of 700 hectares, with extensive production, is

sufficient to obtain a surplus rent value. The negative rent value of

APS1 simply confirms its lack of economic capacity to undertake invest-

ments in land .
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Profitability conditions have been analyzed up to now without a

statistical test. Table 7.4 presents the results of the Kruskal-Wallis

test for the association among the livestock production systems and the

ordering of economic performance measures, i.e., return to invested

capital (NR/1K) and economic surplus per hectare (NR/ha). The null

hypothesis is rejected at the .05 significance level, which means that

at least one of the four production systems differs from the rest as

regards economic performance. Applying the same test to APSZ, APS3

and APS“, for the same measures of performance the null hypothesis is

not rejected . 19

Table 7.4

Association Among Production Systems and

Indicators of Economic Performance

Ayacucho County, Argentina, 1977

 

 

KruskaI-Wallis Test Values (K)

 

 

 

APS

NR/IK NR/ha

1-2-3-4 12.50* 10.36"

2-3-4 1.60 1.63

 

*Null hypothesis rejected at .05 significance level.

These results show that in the first test the differences in NR/IK

and NR/ha among systems are based on APS1 observations. Thus, the

difference in economic capacity for investing in technology among APS1

and the other systems is statistically significant. Moreover, the second

test shows statistically that significant differences do not exist among

 

19In this case the test is developed ordering once again the observations

within the reduced sample make up by APSZ, APS3 and APS“. See

Conover, W. (1971), p. 259.
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APSZ, APS and APS“ in the return to invested capital and in the economic
3

surplus per hectare. Consequently, different technological arrangements

in the breeding-livestock production are not associated from a statistical

point of view with significant differences in profitability, i.e., tech-

nological heterogeneity appears without dominance in profitability.

In summary, a critical farm size must be reached before farmers

are able to generate their own financial capacity. Farms using APS1 are

below the critical level. Consequently, this structural restriction limits

the incorporation Of technological arrangements that APS1 must have to

obtain higher profitability.

The co-existence of both an intensive (APSB) and extensive (APSu)

mode of production is based on economic rationality. Taking into account

the respective productive structures and the prevailing input-output

prices both systems are in equilibrium accord'ng to profitability requisites.

Economic analysis upon APS2 shows that congruence conditions and

producer characteristics may restrict the search for fattening activities

that are more profitable than its actual technological arrangement. Profit—

ability is the factor that induces APS2 to Operate cattle-breeding with a

low technical level.

The statistical analysis shows that differences in profitability among

APSZ, APS3 and APSll are not significant. Thus, from a statistical point

of view the basic reason that explains technological heterogeneity among

these production systems is the absence of dominance in profitability.

Heterogeneity of techniques is a sufficient condition to postulate

that each system of production has a specific behavior in the incorporation

of technology. Moreover, the absence of dominance in profitability among

their technological arrangements shows, for the prevailing market conditions,

that the productive structure is the basic factor affecting such behavior.
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7.2.4 Interaction with the Soclo—Economic Context
 

The purpose of this section is to test statistically if the systems of

production show specific ways of interaction with the rural context. This

interaction relates to the conditions of articulation and adaptability for

the incorporation of technology.

Table 7.5 summarizes four situations of association between produc-

tion systems and different types of interaction with the rural environment.

The categories that represent the different interactions are generated by

clustering upon the first two principal components of the instrumental

criteria20 and, alternatively, by grouping the observations according

with the quadrants of the first two principal components space.21

The analysis is developed using (4x4) and (2x2) contingency tables.

In the latter case, APS1 is grouped with APSZ, and APS with APS“. The
3

categories of interaction with the rural context are obtained following

the clustering process on one hand, and grouping quadrants (+-) , (++)

and (--), (—+) in the other.

Table 7.5 shows in all the cases that the null hypothesis of independence

is rejected. Consequently, each production system appears to be associated

with a particular type of interaction with the rural context.22 The measures

of dependence are higher when the categories of interaction are charac—

terized with the quadrants of the principal component space. The

 

20The analysis of principal components is presented in Appendix A,

Table A.4. The clustering output is shown in Appendix D, Table 0.4.

Also see in the Appendix, Figure D.1.

21See Appendix D, Figure D.1.

22The contingency tables analyzed do not meet usual assumptions for

chi-square test.
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Cramer coefficient shows that the dependence is higher when farms are

clustered in small and large groups, and the interaction with the context

is described with two categories, i.e., unfavorable and favorable.”

In Table 7.6 the four categories of interaction with the rural con-

text that represents each quadrant of the component space are ordered

from the least to the most favorable as follows: (+-), (++) , (“I and (-+) .

To decide this order it is assumed that the use of own funds (representing

the interaction with the factors market), and the availability Of information

and assessment define a better interaction with the rural context than the

availability of credit.“ Consequently, the ordering of the systems of

production from a more favorable interaction with the rural environment

to a less favorable one appears as follows: APS3, APS", APS2 and APS].

According with these results, farmers using APS3 and APS“ (the

larger sized systems) have a greater possibility for articulation with the

technological supply, as well as for getting information adapted to their

production schemes. This situation is associated in turn with a more

intensive entry of larger farmers in the factors market.

The lesser degree of interaction with the rural context may make

APS2 and APS1 (the smaller sized systems) "delay" the incorporation of

technology. APS1 has the most unfavorable interaction with the rural

context but has a higher degree of incorporation of technology than APSZ.

It may say that the unfavorable interaction shown by smaller producers

with their rural environment may be originating at the farm level itself.

That is, the low economic capacity of APS1 and the "conservatism" of the

 

23See Appendix 0, Tables 0.1, 0.2 and D.3.

2“See Appendix D, Figure D. 1.
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Table 7.6

Production Systems and the Instrumental Criteria:

Third Situation of Association of Table 7.4

Ayacucho County, Argentina, 1977

 

 

 

 

 

 

 

Interaction Observed (O)

with and APS

the Rural Expected (E)

Environment Values 1 2 3 4 Total

Unfavorable O 11 6 1 1 19

-Lowest- E 6.74 4.29 4 29 3 68

Unfavorable O 6 5 4 2 17

-Medium Low- E 6 03 3.84 3.84 3.29

Favorable O 3 2 1 7 13

—Medium High- E 4.61 2. 94 2. 94 2.52

Favorable O 2 1 8 2 13

-Highest- E 4 61 2.94 2 94 2.52

 

Total 22 14 14 12 62
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APS2 producer (together with the absence of economic pressure) could

generate a lack of " incentive" to interact with the rural socio-economic

context .

7.3 Perspectives on Technical Changg
 

A final synthesis of the actual technological situations encountered

in the breeding-livestock region is presented in Table 7.7. This matrix

shows, based on the foregoing analysis, that the structural component is

the principal factor shaping the overall technological configuration in the

breeding-livestock production, according with the prevailing economic

policies. The interaction of farmers with their socio-economic context can

delay the incorporation of new techniques, but does not appear as a basic

limiting factor. In line with this argument, there is no evidence of a

latent demand for the "actual" patterns of the technological supply. Each

system of production appears to have specific reasons of non-adoption of

available technology based on congruence and profitability conditions.25

This would indicate in turn that the actual supply of technology does not

comprise a dominant technique from a technical point of view.

The stability shown by structural conditions of the breeding-livestock

region in the last ten years reinforces this technological configuration.

The structural conditions outlined in the studies undertaken in the 19705

in the breeding-livestock region are similar to those already analyzed.

It could also be seen in Table 7.8 that the yield of meat per hectare has

not changed dramatically in the period 1968 to 1977. Neither has there

been much change in the area devoted to natural pasture. Table 7.9 shows

 

25See Chapter III, p. 49 . Congruence refers to the compatibility

between the farm structural component and new technology.
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the rate of adOption for the principal techniques that comprise the

supply of technology, as well as the average adoption index which has

increased from 3.05 to 3.68‘ for a theoretical maximum of 11.0.26

Comparing the information available from the studies in the 19705

and the results of the present research, the small and medium-small

farms have not substantially modified their methods of production. The

larger enterprises have incorporated perennial pastures to some degree

but continued to concentrate on the breeding activity. Medium-large

farms increased the use of perennial pastures and the fattening of their

own production.

Perspectives on technical changes for the breeding-livestock pro-

duction can now be elaborated. APS1 does not have economic capacity to

operate the fattening activity. At the same time, it does not appear to

be profitable for this system to evolve in breeding activities at a highly

technical level. The minimization of losses would lead APS1 to maintain

the actual technological level, increasing post-weaning production so far

as forage resources and financial possibilities permit. However, only

quantitative changes in the actual production function can be expected

for APS1 .

Farms using APS2 and APS“ differ both in size and technological

level, but are similar in other structural features. For APS2 high adaption

of innovations in breeding do not appear to be profitable. The extensive

proportion of factors used, and the lack of dedication by the producer

indicate that fattening would not be adopted. At the same time, the lack

 

26In order to arrive at a comparison, this adoption index corresponds

to that used and elaborated by Obschatko, E. (1971), p. 47.
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Table 7. 9

Rate of Adoption of Techniques and Adoption

lndex Measured in 1968 and 1977

for the Same Sample of Producers

Ayacucho County, Argentina

 

 

Percentage of Producers that

Use the Techniques

 

 

 

Techniques 1968 1977

Perennial Pastures 50 63

Fertilizer 23 31

Forage Reserves 18 211

Mineral Salts 39 15

Brucellosis Vaccines l15 53

Pregnancy Testing 31 118

Service of Three Months 18 18

Anticipated Weaning 7 19

Average Adoption Index 3.05 3.68

 

Sources: 1968 data taken from Obschatko, E. (1971), Table 211.

1977 data taken from information gathered for this research.
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of predisposition towards technical changes further implies that this

producer would not establish sufficient pastures needed for this activity.

The high average age of the producer and the absence of economic

pressure are both factors that contribute to few quantitative and qualita-

tive changes of any importance in APSZ. In turn, APS“ is the most

profitable system, using a relatively high technical level and practicing

breeding. The disposition of the producer towards changes indicates

that this technical level can be maintained or even improved. However,

the high opportunity cost of giving more time to the farm does not favor

adoption of fattening with the actual profitability level shown by this

activity. This is the only alternative which would shift the production

function of APS“.

The overall outstanding characteristics of APS for the incorporation
3

of technology implies that with the aid of more favorable price relation—

ships, this system should be able to increase the use of technological

inputs and thereby the level of output of meat per hectare. There is

available for this system a potential production level close to 170 kilograms

of meat per hectare which is not the maximum of its production function.

Data obtained from the Balcarce Livestock Development Project indicate

the existence of farms in the "Pampa Deprimida Bonaerense" with an

average size of 1,000 hectares, that dedicate 110 to 50 percent of the useable

area to cultivated cattle pastures, with a stocking rate approximating

0.90 to 1.10 animal units per hectare, and outputs of 1110 to 160 kilograms

27
of beef. Actual cases corresponding to the CREA groups28 indicate

 

27Preliminary results supplied by Rodolfo Gaioli, technician from the

Department of Agricultural Economics of EERABalcarce-INTA; April 1980.

28CREA: "Consorcio Regional de Experimentacion Agricola," "Regional

Consortium of Agricultural Experimentation."
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outputs of 135 to 165 kilograms per hectare, with 50 percent of improved

pastures and the fattening of its own production.29 These are, however,

levels reached by establishments with availability of technical information

and assessment higher than the average for the region. The Balcarce

Project is reinforced by a program of supervised credit. As a result,

the question remains whether under "normal" conditions, those farms

which comprise APS3 could, in fact, reach the levels indicated.

Different studies indicate the possibility of increasing land produc-

tivity in the breeding-livestock region. The majority of these studies

make reference to a "better allocation" of available resources, but do not

precisely analyze improved alternatives for each predominant system. In

other‘words, the conclusions are based upon the possibility of increasing

"efficiency" of farms with their existing technological level.:‘m Chapter VIII

will show differences in efficiency within each productive system. The

solution as regards inefficiencies at the level of the sample has its limit at

1‘10 kilograms of meat per hectare (see maximum output in Table 3.2,

Appendix B) . Thus, to be able to reach higher results, it is necessary to

extend the present "frontier of production" of each productive system,

which could mean direct modification of existing production functions.

Taking into account this need, the present supply of innovations does

not seem to make readily available "for each type of enterprise," produc-

tion alternatives that are clearly outstanding from a technical point of view.

The dominance in profitability that any specific technique may have at some

 

”Alais, A., et al. (1978).

30See Bocchetto, R. (1970); Tandeciarz, I. (1971); and Goldman, 0.

(1972) .
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given moment, is not, in itself, a "technological fact," but rather depends

upon the input—output price relationships.

Consequently, under the actual set of economic policies, structural

conditions, and technical know-how available at the farm level, there

appears to be no reason to expect any significant change in the state of

technology of the breeding-livestock production systems.



CHAPTER VIII

ESTIMATION OF PRODUCTION FUNCTIONS

AND ANALYSIS OF EFFICIENCY

In the two previous chapters, the systems of production were identi-

fied, characterized and their behavior in the incorporation of technology

was analyzed. The technological diagnosis brought about some indica-

tions that there exists an important heterogeneity of efficiency among

the farms clustered in each production system. For the whole sample the

minimum output of meat per hectare is 117.87 kilograms while the maximum

reaches 137.05 kilograms. The standard deviation is 211.13 kilos per

hectare.1 In general, this situation exists for each system of production

identified.

The objective of this chapter is to analyze the allocation of resources

in the whole sample and in the four systems of production. A production

function will be estimated for the whole sample and for each breeding—live-

stock system. The economic evaluation will be based on the equi-marginal

analysis. In each production system two levels of efficiency will be

identified using the procedure presented in Chapter IV.

8.1 Data on Outputs and Inputs
 

The variables used in the construction of the regression models are

detailed below. Since some of these variables have been introduced in

 

1See Table 3.1, Appendix B.
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previous chapters only their codes are shown indicating the place where

the definition can be found.

Endogenous Variable
 

Total Revenue (TR): Chapter VII, p. 149—150.

Explanatory Va riableg
 

Land Capital (LK): Chapter VI, Table 6.9.

Livestock Capital (VK): Chapter VI, Table 6.9.

Depreciation on Improvements (ID): Chapter VI, p. 105.

Livestock Salaries (LW): The total payment in salaried staff

(permanent and transitory) is determined using current wages

and social laws. For "family" wages, the owner receives the

equivalent of an administrator's salary, and the remaining

members of the family, a farm worker's wage. The sum of these

values constitute the total salary. This value is affected by

the percentage of total labor hours that correspond to livestock

(the same percentage used for LL defined in Chapter VI, p.104 ).

Annual Pastures Expenditure (AE) : Covers the expenses for

making and protecting the annual pastures with owned machinery

(repair and maintenance costs of owned machinery are included),

and payments to outside contractors.

Perennial Pastures Expenditure and Supplementary Feeding (PE):

Includes depreciation on perennial pastures, with or without

fertilizers (equal to 20 percent of the current cost of the pasture),

whether done by means of owned machinery or by contractors.

This variable also covers the cost of supplementary feeding, which

in turn includes any grain purchased, and the cost of fodder

reserves .
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- Health Expenditure (HE): Includes the expenses made for

vaccines, diagnosis of pregnancy, semen analysis, anti-parasite

treatments, anti-scab and mineral salts.

— Improvements and Livestock Capital (EK) : Comprises the sum of

both items of capital, as defined in Table 6.9.

— Feeding Costs (FC) : Being the aggregate of AE and PE.

Table 8.1 shows the basic variables utilized in the estimation of

the production functions with their principal characteristics from the

statistical point of view. These characteristics are obtained for the

whole sample of 62 observations.

8. 2 Analysis of the Whole Sample
 

The fit of the data is performed with the least squares method by

means of the general linear model with a double logarithmic transforma—

tion or Cobb-Douglas function.2

The estimated model is the following:

IgTR=lg BO+B1|gLK +legVK +B3lng +311 lg.W

+ £35 lgAE +8519”; + 37 IgHE

Table 8.2 shows the statistical results of the multiple regression

equation. The matrix of correlation between the explanatory variables

is presented in Table 8.3. There is evidence of a high degree of multi-

collinearity.

The value of R2 indicates that the Xi explain 911 percent of the

variation in Yi. Since the sum of the coefficients of regression is equal

to 1.080, indication of constant returns to scale could exist for the whole

sample.

 

2See Chapter IV, pp. 72-711.
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Table 8.2

Estimated Production Function

for the Whole Sample

Ayacucho County, Argentina, 1977

 

 

 

 

Variables 8i Séi t

LK 0.2128 0.1631 1.305

VK 0.11900 0.19111 2.560*

ID 0.2099 0.1026 2.0116*

LW 0.0686 0.0786 0.873

AE 0.00811 0.00311 2.1171*

PE -0.0039 0.0030 -1.1u7

HE 0.0939 0.0968 0.970

lg 80 = -0.51190 R2 = 0.9112 2 8i = 1.080

N=62 F = 125.76*
 

*Null hypothesis rejected at .05 significant level.



Correlation Matrix for the Regression
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Table 8. 3

Equation with the Whole Sample

Ayacucho County, Argentina, 1977

 

 

 

LK VK ID LW AE PE HE

LK

VK .98 1

ID .88 0.89 1

LW .78 0.78 0.711 1

AE .10 0.111 0.08 0.16 1

PE .31 0.38 0.35 0.31 0.114 1

HE .91 0.911 0.87 0.79 0.20 0.37
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The values of t indicate that the livestock capital, the value of

improvements, and the annual pastures have a significant level in the

explanation of output. It does not hold for the remaining variables,

although the signs of the coefficients are those expected with the

exception of permanent pastures. In the case of LW, it must be admitted

that using a salary value does not always quantify correctly the real

contribution of labor in the generation of the product.

The negative coefficient of the PE variable deserves a separate

comment. First, there exist problems in the definition of the variable.

Estimation of the actual quality of the perennial pastures is quite

arbitrary. The condition of the pastures is based on their age and

the Opinion ofthe producer regarding their quality. A second problem

is that inadequate management of the pastures by the producer could

reduce their potential productivity. Consequently, those producers

that use perennial pastures might not necessarily obtain a higher output

thanthe average of all farms.3

The level of significance of the elasticity of production of the inputs

that make up the estimated model have been statistically tested. The

productivity level of the resources is now analyzed economically. The

value of the marginal product of each input is evaluated at the level of

the geometric mean, and the equi-marginal relationship indicates:

 

3The 39 farms that use perennial pastures (with or without fertilizers)

have an average output of meat per hectare of 93.5 kilograms, while the

average output of the sample is 91.2 kilograms. It has been shown utilizing

the sample of producers of this study that the economic result of the enter—

prise, expressed in gross margin per hectare, does not increase propor-

tionately with the increase in the area dedicated to perennial pastures.

Therefore, it is not enough to count upon good forage resources; it is

also necessary to use them efficiently. See Gardella, E., et al. (1979),

p. 8.
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The price of each input (Pi) is given in Appendix C, Table C.3.

Table 8.11 shows for each input the geometric mean, the value of

the marginal product, its price, and the equi-marginal relationship. This

relationship indicates that the capital in livestock, improvements, annual

pastures and the expenses in cattle health are under-utilized with respect

to the economic optimum. Meanwhile, land, labor, and perennial pastures

(including supplementary feeding) are over used. Perennial pastures

show a negative value of the marginal product. Except for the use of

anntal pastures and perennial ones, the remainder of the quotients do

not appear to indicate any major disequilibrium in reaching equi-marginal

conditions.

Consequently, the analysis with the whole sample gives as a first

indication that an economic optimum could be approximated by increasing

investments in livestock and improvements, as well as expenditures in

annual pastures and health practices. Surplus labor should be released

and area with perennial pastures diminished. Assuming that these

changes would increase output, land productivity in the breeding-livestock

region should also increase.

8.3 Analysisy Systems of Production

In this section, the production function of each system is estimated

and the allocation of the productive resources is analyzed. Subsequently,

two levels of efficiency are identified for each system of production and

the major characteristics of these groups of farms are discussed in rela-

tion to the incorporation of technology.



188

Table 8.11

Estimated Ratios Between the VMP and the

Price of Each Input for the Production

Function of the Whole Sample

Ayacucho County, Argentina, 1977

 

 

Geometric Mean

 

Variables (Mil pesos) VMij Pj VMij/P1

TR 27,690.0 -— —- --

LK 257,1100.0 0.023 0.050 0.116

VK 63,050.0 0.215 0.080 2.69

ID 2,350.0 2.1173 1.060 2.33

LW 3,291.0 0.577 1.030 0.56

AE 11.6 19.948 1.0113 19.13

PE 1.0 —103.937 1.056 -98.113

HE 1,267.0 2.052 1.030 1.99
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With respect to the model estimated for the whole sample, the land

capital variable, which showed a high coefficient of correlation with the

remaining variables excepting pastures, is not included. Capital in

improvements and livestock are grouped in one variable. Annual pastures,

perennial pastures and supplementary feeding are included under the

heading of feeding.“

The model estimated for each one of the four systems of production

is the following:

lgTR = 19130 +8119“ + 132 lgLW +133 IgFC + 511 lgHE

Table 8.5 shows the estimates of the production function for each

system. The corresponding t value is included in brackets under each

regression coefficient.

Making a comparative analysis of the four estimated equations, it

is seen that the variable EK, which represents the "capital" factor, is

highly significant in APS1 and APS3, while the .05 significant level is

not reached in APS2 and APS”. This shows statistically the relevance

of an "intensive" proportion of factors for increasing the output of the

breeding-livestock enterprise. The labor factors does not reach the .05

significant level in any system. In APS1 the regression coefficient of

labor is negative, which indicates that manpower may be over used in the

small enterprises.

The estimated coefficient for feeding is negative in APS1, APS and
2

APS3, although in no case does it reach .05 significant level. Experimental

 

“The reduction of the number of variables increases the "power of

analysis" of the model. This has been a necessary action in view of the

limited degrees of freedom that were available with more disaggregated

models. These were tested, but their results were not satisfactory from

the technical point of view.
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evidence indicates that fattening operations together with improved

pastures should increase the output per hectare. On the other hand,

the feeding coefficient is positive and reaches .05 significant level in

APS”. It would appear that producers may not have appropriate know-

ledge of how to realize an adequate management of improved pastures

when fattening operations are performed.

The expenses for health are significant at the .05 level and show a

positive sign for APSI, APS2 and APS3. On the other hand, this variable

takes a negative value, although not significant at the .05 level, in APS“.

Consequently, there is an indication of inadequate management of animal

health in large farms dedicated basically to breeding operations.

Finally, it is interesting to note in Table 8.5 the sum of the produc-

tion elasticities for each system. Evidences of decreasing returns to

"size" (land capital was not included in the model) appear in APS1 which

has the smallest firms.

Table 8.6 shows the economic analysis of the allocation of resources

in the breeding—livestock production systems. In all cases, increasing

the investment of capital, improvements and/or cattle stock is indicated.

For the technological inputs different alternatives of use are specified.

Producers using APS1 should improve the sanitary level of the herd

and lower the labor use. This could cause the VMP for feeding to take

a positive value. Producers belonging to APS2 should increase the

health level of the herd and maintain the labor employed, since the

equi-marginal relationship is very close to unity. The highly negative

value taken by the feeding VMP indicated that this system should produce

on natural pastures. Farmers using APS3 should increase labor and

intensify the health plan for the herd. This could help the VMP for
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feeding to take a positive value without diminishing the use of improved

pastures, provided the interaction among inputs allow the meat output

to increase. Farmers belonging to APS" should increase the quantity of

man-equivalents and the use of improved pastures. If these changes

increase meat output, the VMP for health expenses could take a positive

value.

This analysis assumes maximization of profits under conditions of

perfect competition. Thus, the conditions of congruence are not taken

into account. Economic recommendations are established in regards to

the actual managerial capacity of the producer. This analysis is also

restricted to the technological arrangements comprised by each produc-

tion function. Consequently, requisites of congruence shown by APS2

and APS” can be a constraint for change towards a more intensive pro-

portion of factors as the analysis of the production function is recommended.

For APSZ, failure to use pastures and supplementary feeding is indicated

given the actual conditions of management for this input. Finally, an

increase in the use of improved pastures is suggested for APS" under

breeding operation.

Differences in Efficiency Within the Production Systems
 

There is now a differentiation of two levels in the use of the produc-

tive resources for each production system. The deviations from the

average production function of each system are used to define them. 5

These differences in "efficiency" are tested statistically at the .05

 

5See Chapter IV, pp. 711-75. These residuals are obtained from the

linear model with double logarithmic transformation. Therefore, they are

the result of the difference between the logarithm of each observation (Y..)

and the logarithm of its estimated value (9. ), i.e.,Y./Yi=103; so

lg (YilYi) = lg Yi- lg Y;— e. The positivei residualsi 'define an enter-

prise as efficient, while a negative value corresponds to an inefficient

enterprise.
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significant level by incorporating in each model a "dummy" variable,

which takes a value of one for positive residuals and zero for the negative

ones. The size and sign of the corresponding regression coefficients

estimate the "jump" between the production function of "efficients" and

"inefficients," while the same slope for each input is maintained. The

statistical analysis is shown in Table 8.7.

The t values indicate that differences between the constants for

"efficiency" are significant in each system of production. Table 8.7

also shows that the difference is lower in APS3, greater in APS“, and

even greater in APS2 and APS1 . The ordering of the standard error of

Yi corresponding to each regression equation (before including the dummy

variable) shows that the heterogeneity in "efficiency" is greater in the

"small" systems than in the "larger" ones.

It could be that the interaction of livestock enterprises with their

socio-economic environment may have a greater influence upon the levels

of "efficiency" than on the inmrporation of new technology as such. The

conceptual framework assigns the differences in "efficiency" to the

inadequate technical and economic management of the available resources.6

The management capacity basically depends on the characteristics of the

producer as well as on the "know-how" he can obtain from AR and DCs.

Producers using APS1 and APS2 have the lowest level of education and

predisposition, and show an unfavorable interaction with their socio-economic

context. Coincidently, these producers have the greatest differences in

"efficiency . "

 

65cc Chapter IV, pp. 74-75.
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Table 8. 7

Testing Differences in Efficiency

Within Production Systems

Ayacucho County, Argentina, 1977

 

 

 

"Dummy II

Variable

APS Bi t Svi

1 0.2003 7.060* 0.1290

2 0.2075 6.797* 0.1313

3 0.1001 0.051* 0.0998

0 0.1850 4.809* 0.1101

 

*Null hypothesis rejected at . 05 significant level .
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This analysis concludes by comparing in Table 8.8 some descriptive

attributes between the two levels of "efficiency" by production system.

Approximately 70 percent of the area with perennial pastures (with and

without fertilizers) is used by efficient producers. The efficient pro-

ducers of APSL) have 40 percent of the total area with perennial pastures;

in APS3 the same type of producer uses close to 20 percent of this area.

However, inefficient producers have close to 60 percent of the fertilized

perennial pastures with APSq predominant. Within the efficient level,

APSB, producers have the highest percentage of fertilized pastures

(25 percent). The management of pastures through the stocking rate

(LS/LA) does not show appreciable differences among the production

systems.

The global index of adoption (GI) appears to be similar between

"efficiency" groups in APS1 and APSZ. Efficient producers using APS3

have a higher index than the inefficient ones; the opposite situation is

presented in APS”. For the whole sample, there is no evidence of associa-

tion between the technical level of farms and "efficiency" levels. In

APS1 and APS3 the higher percentage of efficient producers practice

some degree of fattening, while in APS2 and APS efficiency is shown
“I

on breeding. At the whole sample level, efficient producers practice

more fattening than breeding; conversely, the breeding activity is more

prevalent among the inefficients.7

The differences in meat output between the two groups is four per-

cent in APSB. This difference is still much greater in the other systems.

 

7This conclusion agrees with the one reached by Tandeciarz, l.

(1971), p. 128.
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For APS1 the percentage of increase between the output of the efficient

group and the inefficient one is 17 percent, in APS” it is 44 percent and

in APS2 it is 51 percent. Consequently, taking into account only increases

in the level of physical output gains in "efficiency" are greater in breeding

production. It could be shown that efficient producers devoted to fattening

activities do not achieve a higher production because there is a lack of

know-how at the farm level with respect to overall fattening-cattle manage—

ment, where the management of improved pastures can be a critical con-

straint. It was seen that the efficient producers realize more fattening

than breeding operations; the highest level of fattening (APS3) shows

the highest adaption index and uses the highest percentage of fertilized

pastures. However, the level of meat output per hectare for efficient

producers using APS3 is only 18 percent greater than that for efficient

producers belonging to APS“.

The differences between "efficiency" groups in net return per

invested capital unit (NR/IK), and net return per hectare (NR/ha) are

outstanding. At the present input-output price ratios, the return in

invested capital shows that technological heterogeneity appears without

dominance in profitability within each level of efficiency when APSZ, APS3

and APS“ are compared. At the same time, this comparison appears to

show that high levels of "efficiency" obtain a slightly better profitability

when an "extensive" proportion of factors is used. (NR/1K corresponding

to efficient producers of APS" and APS2 is compared with APS3.) This

situation reinforces the argument that at the present time APS3 is not a

dominant technological alternative in the breeding-livestock region.

However, improvements in the know-how of cattle-fattening management

should lead efficient producers using APS3 to obtain profitability levels
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at least similar to the efficient level of APS“. At both levels of "efficiency"

APS1 continued to evidence the restrictions to profitability from small

farm size.

In conclusion, the improvement in management of resources can

bring an increase in the physical and economic performance of breeding-live-

stock enterprises.8 For the whole sample elimination of overall "inefficiencies"

can increase physical output by 24 percent, and the net return per hectare

by 64 percent. Both measures indicate that efficient producers Operate

with an average cost that is substantially lower than the inefficients.

Inefficient producers have higher levels of invested capital per hectare

(IK/ha) than the efficient ones. Having both groups the same technical

level, the reorganization and better management of resources, with more

fattening and less invested capital would allow inefficient producers to

increase their profitability from 6.6 percent to 13.2 percent (Table 8.8) .

 

8These conclusions are conditioned to the assumption that measurement

and specification errors, as well as random errors are not significant

within the estimated production function residuals. See Chapter IV,

pp. 74-75.



CHAPTER IX

SUMMARY AND CONCLUSIONS

9.1 Conceptual and Methodological Aspects
 

This study analyzes the overall technological configuration of a parti-

cular rural region of Argentina as a means to point out the role that agri-

cultural research-extension institutions should play in inducing innovation

at the farm level. This study is composed of two parts. The first part

covers conceptual aspects for analyzing the incorporation of technology

from an institutional point of view, and at the farm level. The second part

applies the conceptual framework to a cross section of breeding—livestock

enterprises .

Technological information generated by INTA (National Institute for

Agricultural Technology), the principal public research-extension institu-

tion serving Argentine agriculture, has essentially been based on increasing

land productivity. This objective is an overall social goal for Argentina.

However, actual patterns of the farmers' demand for new technology are

not necessarily compatible with a substantial increase in land productivity.

Consequently, technological gaps cannot be ignored in the Argentine

agricultural sector, particularly in the breeding-livestock region. These

gaps are the difference between the potential production levels generated

by INTA and the state of technology at the farm level. Argentine agricul—

ture, specifically in the Pampean Region, has not experienced a consistent

and continuing set of monetary, fiscal and technological policies that

200



201

favored technical change based on a substantial increase in land productivity,

which would have closed these technological gaps.

Closer compatibility between the supply and demand for technology

rests upon the degree of coordination that can be established among the

government, INTA and agricultural producers. Only within this institu-

tional framework is it useful to analyze if higher levels of output can be

achieved.

In order to coordinate the activities of these three participants in the

process of technological change, a Model of Mutual Causation for the incor-

poration of innovation in the Argentine agricultural sector has been pro—

posed. This model is built upon the interaction between an application

of the Induced Innovation Model to the Argentine case and the Institution

Building Model. The first model focuses attention on the execution of a

land market—induced treadmill that induces a dynamic adjustment which

closes the breach between the socially desired technical path and farmers'

demand for technology. This technological treadmill starts to operate when

latent patterns of demand that would increase land productivity are satis-

fied at the farm level. The second model places responsibility on the public

research-extension institutions for detecting those latent patterns of

demand and for inducing the government to make policies that would

enforce the treadmill effect.

The analysis of the generation of technology in the Argentine agricul—

tural sector reveals that INTA, through the Agricultural Research and

Development Centers (AR and DCs) , is called upon to act as the catalytic

element within the Model of Mutual Causation. INTA should provide to

the government a technological diagnosis of the different productive

regions of the country, indicating the main factors that limit or delay the
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incorporation of technology. The lack of this strategic information is one

of the factors which has prevented the government from taking appropriate

political decisions about the technological path to be followed and , con-

sequently, has deprived INTA from knowing whether the existing gaps

can be closed or if other technological alternatives should be developed.

The basic objective of the technological diagnosis is to identify groups

of farms within a homogeneous ecological region that show a similar behavior

in the assimilation of innovations, i.e., the actual production systems. A

conceptual framework was developed to identify, characterize and to make a

diagnosis of the technological behavior of the agricultural production systems.

For this purpose, four basic conceptual components are used for

analysis. Three of them are endogenous to the agricultural enterprise,

i.e. , the productive structure, the characteristics of the producer and

the technological package. The productive structure is characterized by

the endowment of production factors (the farm size) and the proportion of

factors used, as well as by the ownership patterns of the resources. The

utility function, the entrepreneurial capacity and dedication to the farm

are used to characterize the producer. The productive structure and the

producer characteristics identify an overall structural component. The

technological package comprises the technical inputs and the orientation

of the production or activity.

The remaining component is exogenous to the enterprise. This instru-

mental component defines the interaction of farms with their socio-economic

context. This interaction is based on the access to financial resources,

factors of production and technical information, as well as farmers' relation-

ship with both the input and output markets.
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For a given set of input-output prices, the productive structure and

the characteristics of the producer indicate in the short run the patterns

of needed technology, i.e., the structural demand for innovations. This

demand is defined based upon congruence and profitability conditions.

Compatibility must exist among the proportion of production factors used

and the dedication of the producer to his farm with the factor ratios and

the producer's dedication required by the technological package. Among

those technical alternatives that show congruence with structural charac-

teristics, the most profitable is demanded by the producer.

However, unavailability of technological know-how or unfavorable

interaction of farmers with their socio-economic context can generate latent

demand patterns. In this case, the structural demand and the actual

demand for technology are no longer equal. The interaction with the

rural environment basically satisfies the condition of articulation between

the supply and farmers' demand for technology, as well as the adaptability

of the technical information to the structural conditions of the farm.

Consequently, agricultural enterprises falling into groups or clusters

in regards to the characteristics of the structural component and the tech—

nological package represent a particular system of production. Each system

will have a specific interaction with the rural socio-economic context, and

will show a definite behavior in the assimilation of technology. The con-

gruence, profitability, articulation and adaptability conditions for the

actual supply of innovations, and the availability of needed technology

will explain the adoption process. As a result, the systems of production,

the interaction of farmers with their rural environment and the available

technical know—how determine a technological configuration that identifies

the factors that limit or delay the adoption process with respect to the
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prevailing set of economic policies. Differences in the "efficiency" with

which the producer carries out the technical and economic management

of the productive resources will explain the differences in output among

enterprises belonging to the same production system.

For the implementation of the conceptual framework outlined above

the following analytical procedure was used:

1) Identification of the actual production systems.

a)

b)

C)

Exploration of the sample: Principal Component Analysis was used

to identify those factors which are most meaningful in understanding

the incorporation of technology at the .farm level.

Classification of agricultural enterprises: Cluster Analysis was

applied on the sample to form groups of farms on the basis of

their similarities in the dimensions obtained in the exploratory

stage.

Characterization of the production systems: the attributes that

identify the productive structure, the producer characteristics,

the technological package, and the interaction of farmers with

their socio—economic context were used to describe the systems

of production. Comparisons between means brought about the

most important dissimilarities among the systems.

2) Technological diagnosis.

A comparative analysis among production systems was develOped linking

the results of the characterization stage with physical and economic

indicators of performance. The tests of hypothesis that comprises

this diagnosis are based on the use of Contingency Tables and the

Kruskal-Wallis test. The conditions of congruence and profitability

for the adoption of technology, and the interaction of farmers with
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their rural environment were analyzed. The main factors that limit

or delay the incorporation of innovations in the production systems

were explored, and the perspectives on technical change in the study

area discussed.

3) Analysis of resource allocation.

Production functions were estimated for the whole sample and each

system of production using the Cobb-Douglas model. Attention was

focused on the heterogeneity in "efficiency" within each production

system.1

The coexistence of different production systems within a homogeneous

ecological area means there are different production functions, i.e., tech-

nological heterogeneity. Technological heterogeneity based on differences

in structural components and input packages could be associated with the

absence of dominance in profitability among the existing production functions.

In this case, structural characteristics could be the principal factor affecting

the incorporation of new technology for the prevailing set of economic

policies. Homogeneity in technical inputs but dissimilarities in structural

characteristics, when technological dominance is not the case, could

indicate that instrumental conditions or lack of needed technology are

limiting factors in the adaption process.

A new set of "relative" input-output prices could cause a particular

technological arrangement to have dominance in profitability under the

prevailing structural conditions. It is also possible that the absence of

 

1Overall efficiency (technical and price efficiency) is measured by the

stochastic residuals of the production function estimated for each system

of production. Conclusions upon efficiency are valid if measurement and

specification errors, as well as random errors, are not significant.
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dominance in profitability might continue under different sets of relative

input-output prices. Each situation could require different policy measures

for inducing the incorporation of technology.

The technological diagnosis would supply the needed information for

improving the performance of the’process of technical change. However,

an explicit political decision about the conditions and degree of achievement

of social goals is a "sine-qua-non" to make the supply and demand for tech—

nology compatible.

If actual demands for technology are not compatible with the socially

desired technological path, the government could use policy measures to

induce technology demands congruent with the social goal. The identifica-

tion of the limiting factors for adaption within the structural or instrumental

component, or in the supply of technology will indicate the most suitable

policies for technical change. If increasing land productivity is the goal,

INTA should generate technological packages that comprise intensive

land-savinglyieId—increasing innovations, adapted to farm conditions for

the new set of policies. If the governmental decision does not change the

prevailing set of policies, the main objective of INTA should be to satisfy

the actual demand for technology and to detect latent demands. In that

case, the technological treadmill could be activated which would produce

a more socially desired situation in the long run.

9.2 Incmoration of Technology in the

Breeding-Livestock Regio_n

The conceptual framework for the analysis of the incorporation of

technology in the actual production systems, and the corresponding

analytical procedure were applied to a sample of 62 producers in Ayacucho

County, Province of Buenos Aires, Argentina. This case study was intended
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to contribute in the generation of information that could help INTA to act

as a catalytic force for technological change according with the postulates

of the Model of Mutual Causation for the incorporation of innovations in

the Argentine agricultural sector.

Ayacucho County is located in the Basin of the Rio Salado within the

"Pampa Deprimida Bonaerense" which is the most important region dedicated

to the breeding-livestock production. In the Rio Salado Basin, 60 percent

of the total area is dedicated exclusively to cattle, whereas 35 percent

includes crops. Among the activities devoted to cattle, the most important

is that of cattle-breeding in open fields, while to a lesser degree, post—weaning

production is also practiced together with fattening.

Ayacucho County was chosen as the study area because it is repre-

sentative of the rest of the region in land use and structure of production.

Moreover, there is ample information available from economic analyses con—

ducted in the last decade whose main conclusions in regards to technology

were also reviewed. This study concentrates exclusively on livestock pro-

duction.

The exploration with Principal Component Analysis brought about two

relevant dimensions regarding the incorporation of technOIOQy in

breeding-livestock enterprises, the farm size dimension and the intensity

of land use dimension. The farm size dimension relates to the incorporation

of technical inputs (excluding the type of activity), the prOpensity to

incorporate technology and the level of education of the producer. It is

also related to a favorable interaction of farmers with their socio-economic

context, based essentially on technical assistance. The intensity in land

use dimension is associated with the practice of post-weaning production

and fattening, the predisposition to obtain technical information and the
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time devoted to the farm. It is also associated with the availability of

"own funds" for capital investment and incorporation of improved pastures.

The structural features dominate in the explanation of the variance

associated with the most important principal components. The instrumental

component explains the lowest proportion of this variance.

Applying a clustering procedure using the two dimensions isolated in

the exploratory stage, four groups of enterprises were identified. The

actual production systems (APS) that represent these groups of farms can

be characterized as follows:

APS]: Small size (300 hectares) - Family farm— Intensive prOportion

of factors - Low predisposition to technical changes - High

dedication - Unfavorable interaction with the rural

context - Medium-low technical level - Long post-weaning

activity.

APS : Medium-small size (700 hectares) - Median salaried relation—

ship - Extensive prOportion of factors - Low predisposition

to technical changes - Low dedication - Unfavorable interaction

with the rural context - Low technological level - Short

post-weaning activity.

APS : Medium-large size (1200 hectares) - High salaried relation-

ship - Intensive prOportion of factors - High predisposition

to technical changes - High dedication - Favorable interaction

with the rural context - High technological level - Fattening

activity.

APS : Large size (2300 hectares) - High salaried relationship - Extensive

proportion of factors - High predisposition to technical

changes - Low dedication - Favorable interaction with the

rural context - Medium-high technological level - Breeding

activity .
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Farms in APS3 have the highest level of technology in the sample

(adoption index: 9.1) . This system contains 88 percent of the enterprises

that practice fattening. Farms belonging to APS“ have an adoption index

equal to 7.1 which is 44 percent of the highest attainable level. In this

system 75 percent of the farms are dedicated to cattle-breeding. The

other two systems have a low index of adoption, APSI: 4.6 and APSZ: 4.4.

However, APS1 used a higher percentage of perennial pastures than APSZ.

At the same time, 60 percent of the farms using APS1 are dedicated to

post-weaning operation, meanwhile this percentage is close to 43 percent

in APSZ.

The highest level in land productivity (110.4 kilos of meat per hectare)

is obtained using an intensive proportion of factors, with high dedication

of the producer and devoting to fattening operations (APS3) . However,

output per hectare for APS3 is lower than obtained by INTA. The adoption

index for APS3 is 60 percent of the maximum theoretical level. The analysis

of land productivity by system of production also shows that the package

of new technology (basically health and management practices together

with improved pastures) does not increase farm production unless it is

associated with an intensive proportion of factors and the practice of

cattle fattening. Long post-weaning production does not generate an

appreciable increase in output per hectare unless new technical inputs

are incorporated.

Intensive factor proportions and high producer dedication are related

to fattening operations (APS3 and APS1) . Extensive proportion of factors

and low producer dedication are associated with breeding activities (APSu

and APSZ) . Consequently, the proportion of factors and dedication of the

producer to his farm appear to establish a condition of congruence for the
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choice of the type of activity. Within the intensive and the extensive

productive processes, the presence of different technical levels could be

related to farm size, the predisposition of the producer to technical change

and to his interaction with the rural environment. However, restrictions

imposed by economies of scale in the case of APS1 (the smallest sized

system), and profitability for APSZ, APS3 and APS“ appear to be the basic

conditions for technological heterogeneity in the study area.

The economies of size define a critical level of economic capacity for

the incorporation of technology. All the systems except APS1 are able to

cover their overall costs of production, when the land rent is not included.

APSZ, APS3 and APS” are able to generate normal profits while livestock

production is unprofitable for APS]. APS1 compensates for this situation

by using 12 percent of its useful area for crops and the use of family

labor.

There is not technological dominance in the study area. Differences

in profitability among APSZ, APS and APS“ are not statistically significant
3

at the .05 level. APS3 shows the highest land productivity, however,

marginal investment for APS“ to shift toward APS is not profitable. The
3

profitability of marginal investment does not appear sufficient to induce

a change in the APS2 producer.

An extensive mode of production, with the size of APS“, together with

a relatively high use of technical inputs and the practice of breeding, is

economically rational given the market conditions prevailing in the period

analyzed. This production scheme is seen to be compatible with a producer

predisposed to technical change but who spends little time on his farm.

At the same time, APS3 with intensive use of land, with a producer pre—

disposed to incorporate technology and with a full dedication to the farm,

fattening appears as the most congruent and profitable alternative. The
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"type of producer" could be in APS2 a limiting factor for choosing more

intensive technological arrangements.

Each system of production is associated with a particular type of

interaction with the rural context. The ordering from a more to less

favorable interaction is: APSB, APS“, APS2 and APSI. This interaction

essentially satisfies the conditions of articulation and adaptability between

the supply and demand for technology. However, the interaction with

the environment is not a basic factor limiting the incorporation of innova-

tions in livestock production. The unfavorable interaction shown by

smaller producers may originate at the farm level, i.e., the low economic

capacity of APS and the "conservatism" of the APS2 producer could1.

generate a lack of "incentive" to interact with the rural socio-economic

context.

Heterogeneity of techniques is sufficient to postulate that each system

of production has a specific behavior in the incorporation of technology.

Moreover, the absence of dominance in profitability among their tech-

nological arrangements shows, for the prevailing market conditions, that the

productive structure is the basic factor affecting such behavior. Therefore,

the systems of breeding-livestock production seem to be in a stable equili-

brium based on congruence and profitability conditions.

The importance of the structural component provides evidence of

the absence of latent demand patterns for the "actual" supply of tech-

nology. Technological dominance is absent in the actual supply of innova-

tions.

Data comparisons between 1968 and 1977 show there has not been substantial

change in the situation of production of the breeding-livestock region.

Yield of meat per hectare for the whole sample changed from 80.1 to 91.2
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kilos in the period 1968 to 1977. The percentage of natural pastures over

the livestock area has practically. not changed. The average adoption

index has increased from 3.05 to 3.68 for a maximum theoretical level

equal to 11.0.2

Under the actual economic policies, structural conditions, and tech—

nical know-how already available at the farm level, there appears to be

no reason to expect any significant change in the state of technology of

the breeding-livestock production systems.

The production function analysis with the whole sample indicates

that an economic optimum requires increased investments in livestock and

improvements, as well as expenditures in annual pastures and health

practices. Labor use and perennial pastures should be reduced. It

appears that inadequate management of perennial pastures may be reducing

their productivity. If the proposed changes increase output, land pro-

ductivity in the breeding-livestock region should also increase.

For the whole sample, the elimination of overall "inefficiencies" can

increase physical output by 24 percent and the net return per hectare

by 64 percent. Having "efficient" and "inefficient" producers at similar

technical levels, the reorganization and better management of resources

with a greater degree of fattening would lead "inefficient" producers to

increase the net return per invested capital unit from 6.6 percent to

13.2 percent, while reducing the intensity of capital use.

The analysis of resource allocation in each system of production

shows that producers may not have appropriate knowledge of management

 

2The Obschatko's adoption index is used as a basis for comparison.
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of improved pastures when fattening operations are performed. There is

also an indication of inadequate management of animal health on large

farms devoted basically to breeding operations.

Differences in "efficiency" are statistically significant for each system

of production. However, the heterogeneity in efficiency is greater in the

"smaller" systems than in the "larger" ones. Coincidently, smaller pro-

ducers have less favorable interaction with their rural environment. It

could be that this interaction may have a greater influence upon the levels

of "efficiency" than on the incorporation of new technology as such.

There is no association between "efficiency" and the adoption of

technical inputs. However, there is association between "efficiency" and

the degree of fattening.

At the prevailing input-output price ratios, technological heterogeneity

appears without dominance in profitability within each level of "efficiency"

for APSZ, APS and APS“. However, high levels of "efficiency" achieve
3

a slightly higher profitability when an "extensive" proportion of factors

is used. It is evident that for the actual know—how at the farm level,

the fattening alternative is not a dominant technique in the breeding-livestock

region.

The removal of inefficiencies depends on the incorporation of tech-

nical and economic managerial knowledge. The transfer of this knowledge

in accordance with the structural conditions of each major system of pro-

duction should be one of lNTA's main objectives. Moreover, attention

should be focused on smaller producers who use production systems that

show the greatest difference in overall "efficiency."
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Under prevailing conditions of the breeding—livestock production

region, extension activities could have a greater gain working on

"efficiency" than trying to change technology. This gain should increase

land productivity and accelerate the land-market induced treadmill. How-

ever, improvements in "efficiency" have, at the sample level, a maximum

meat output per hectare of 140 kilograms. Any increase in land produc-

tivity beyond that level must consider the conditions of congruence and

profitability. The modification of these conditions depend on policies

measures directed to farmers or to research-extension activities.

9.3 Technolochal Policy Implications
 

The social demand for technology requires a substantial increase in

land productivity in the breeding—livestock region. A clear definition of

government technological policy, both at the farm level and for research-ex-

tension institutions, is a "sine-qua-non" for achieving this objective.

Government can elaborate monetary and fiscal policies that would

induce extensive production units to opt for more intensive technological

arrangements. Price and credit policy should be directed to creating

incentives on "key" land-saving[yield-increasing inputs. Fiscal alternatives

could also be used to induce an increase in land productivity. Under this

policy alternative, the know-how available at INTA for fattening their own

cattle production on fertilized perennial pastures could be an appropriate

reference point to develop a suitable land-saving[yield-increasing tech-

nological package for breeding—livestock production systems. With the

new set of policies this intensive land use package could reach dominance

in profitability among the actual technological arrangements.
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Alternatively, the political decision could maintain the traditional

set of monetary and fiscal policies. In this case, technological policies

should be directed to make available at the farm level more congruent and

profitable techniques for the specific structural characteristics of each

major system of production. This alternative approach to technological

change probably would not reach the potential level of output per hectare

demanded by social goals, but it could lead to a higher production than

the present one. To concentrate exclusively on the generation and transfer

of technology which might be the most consistent with the social demand

could lead to a low level of adoption in the actual breeding—livestock pro-

duction systems.

Under the traditional set of agricultural policies latent structural

demand patterns could exist for innovations not already available in

research centers. The actual supply of innovations may be the base for

generating a technological package that could have a greater degree of

adaptability for farms using APS3. Nevertheless, APS2 and APS“ demand

alternatives that are not precisely defined in the actual supply. This

means the research sector must search for a technological package that

increases output per hectare, while generating a higher profitability with

an "extensive" proportion of factors. In this case, the discussion of the

increase in the output of natural pastures becomes more important. Agri—

cultural research has generated for breeding-livestock enterprises a tech-

nological package based on the use of fertilized perennial pastures. How—

ever, Iittle was done to find complementary alternatives for natural pastures.

In the case of APS1 its productive structure restricts the generation of

techniques that would be incorporated to a package of very low cost

innovations .
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Under the two alternative lines of policies already analyzed, a more

favorable input—output price relationship for the producer would provide

a general economic incentive for the adoption of new technology. Reducing

the extent of the cattle price cycle would induce technological change.

However, these price policies are not by themselves adequate tools to

change the actual technological heterogeneity at the farm level. This

situation requires economic policies that modify the actual cost structure

of breeding-livestock enterprises inducing an increase in output per

hectare. As a long run term policy the search for technological dominance

should be encouraged for research activity.

A political decision of government should define the degree in which

divergences between private and social returns in the process of technical

change of the breeding-livestock region ought to be closed. As a result,

INTA should be able to set up priorities in the planning of research and

extension activities according with the structural characteristics of the

production systems and market conditions. This coordination should

improve the compatibility between the supply and demand for technology,

and the social performance of the technological process.

The implementation of the approach developed in this study for the

catalytic action of INTA in the process of technical change could be

enforced by the creation in the different regional research centers of a

Department of Technological Development. A multi-disciplinarian structure

and the systems approach should predominate in this work group. This

department should define an integrated plan of activities with the transfer

sector, the Department of Agricultural Economics, as well as with the work

group that makes the programming and evaluation of research-extension

activities .
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9.4 Limitations and Suggestions

for Further Research

 

 

The number of observations available and the small variation of the

sample were the basic limitations of this study. The lack of degree of

freedom made it necessary to aggregate variables when production functions

were estimated for each system of production.

The use of indexes for producer characteristics and instrumental

variables could lead to ambiguities and errors in the measure of specific

aspects. Consequently, more suitable measurement tools should be

develOped for qualitative variables.

The interpretation of principal component analysis was subject to the

presence of bipolarity. Further data processing could have clarified the

interpretation of principal components. Validation of farms classification

could have been improved analyzing the stability of the clusters obtained.

The main aim of this study was to offer INTA a "pilot experience"

for elaborating at the regional level the overall picture of the actual tech-

nological situation. In this regard, the conceptual framework and analytical

procedures are more important than the conclusions. The simultaneous

develOpment of the present approach on different ecological homogeneous

areas will facilitate comparisons of how the structural, instrumental and

technological components become predominant in the explanation of the

production phenomena, helping to adjust the methodology proposed.

The analysis of technological heterogeneity could be improved if a

classification scheme is developed for the association among the structural,

instrumental and technological components for different policies alternatives.

It should be further analyzed how dominance or non-dominance in profit—

ability for different input-output price ratios develop.
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This study should also be expanded in its dynamic aspect. Different

points in time should be estimated following the development of the cattle

prices-cycle, as well as credit and tax conditions. The information

gathered would allow measurement of the technical change and estimation

of the rate of adoption of innovations in regards to changes in economic

policies.

On the conceptual side, the utility function of the producer merits a

specific study. The interaction between economic pressure, risk aversion

and congruence should be analyzed in relation to the maximization of

profits. On the empirical side, this study brought forth two relevant

issues. First, the management conditions of improved pastures should

be investigated for fattening Operations. Moreover, general conditions

of fattening production at the farm level should be evaluated. Second, a

socio-economic study of the small producer situation is required. This

study should come before any technological recommendation.
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APPENDIX A

PRINCIPAL COMPONENT ANALYSIS
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Table A. 2

Principal Component Analysis with the

Technological Inputs

Ayacucho County, Argentina, 1977

 

 

Correlation

Variables lst Ppal. 2nd Ppal. 3rd Ppal.

Component Component Component

 

 

 

 

 

 

 

1. Feeding -0.685 0.028 0. 728

2. Health -0.800 -0.273 -0.303

3. Genetics -0. 316 0. 936 -0.142

4. Cattle Management -0.836 —0. 116 -0. 252

Eigenvalues 1. 907 0. 964 0. 705

Percentage Of Total Variance 47.68 24.10 17.63

 

Cumulative % of Total Variance 47.68 71.78 89.41
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Table A.3

Principal Component Analysis with the

Technological Package

Ayacucho County, Argentina, 1977

 

 

 

 

 

 

 

 

 

 

 

Correlation

Variable lst Ppal. 2nd Ppal. 3rd Ppal.

Component Component Component

1. Activity -0.375 0.773 0.292

2. Feeding —0.736 0.167 -0.455

3. Health -0.722 -0.492 0.078

4. Genetics -0.397 0.539 0.719

5. Cattle Management -0.782 —0.350 0.131

Eigenvalues 1.972 1.282 0.832

Percentage of Total Variance 39.44 25.64 16.64

Cumulative % of Total Variance 39.44 65.08 81.72
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Table A.4

Principal Component Analysis with the

Instrumental Criteria

Ayacucho County, Argentina, 1977

 

 

Correlation
 

 

 

 

 

 

 

Variables lst Ppal. 2nd Ppal. 3rd Ppal.

Component Component Component

1. Information -0.554 0.459 -0.241

2. Assessment -0.679 0.232 -0.348

3. Own Funds -0.405 0.656 0.592

4. Credit Access —0.564 -0.597 0.463

5. Credit Use -0.756 -0.450 —0.175

Eigenvalues 1. 822 1. 254 0. 775

Percentages of Total Variance 36.44 25.08 15.50

Cumulative % of Total Variance 36.44 61.52 77.02
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Table 8.2

Test for the Difference Between Pair of Means of the Variables

That Characterize the Actual Production Systems

(Table 6.8), Ayacucho County, Argentina, 1977

 

 

 

 

 

 

 

"t" Value

Conceptual

Components Variables 2-1 3-1 4-1 3-2 4-2 4-3

Productive 1. LA 5.70 4.00 5.47 2.17 4.32 2.56

Structure 2. TLs/TL 3.23 5.45 8.70 1.86 3.44 1.20

3. LSILL 4.28 3.05 6.84 -0.90 2.40 3.22

4. LL/LA -3.83 -2.07 -4.57 1.74 -1.71 -2.81

5. LS/LA -1.00 1.53 -2.21 2.93 -1.58 -4.10

6. lD/LS -3.74 -3.09 -5.05 0.85 -2.02 -2.07

7. IDILL 1.17 0.96 1.92 -0.01 0.35 0.30

8. ID/LA -4.67 ~0.43 -7.01 2.25 -3.67 -4.07

Producer 9. Objective 0. 45 5. 36 3. 71 4. 30 3.05 -0. 65

Charac- 10. Age -0.02 -1.31 -1.33 -1.27 -1.29 0.04

teristics 11. Education 3.12 4.76 5.65 1.07 1.53 0.44

12. Predisposition 0.08 2.65 2.25 2.14 1.74 -0.38

13. Dedication -2.40 -1.30 -5.02 1.06 -1.91 -3.18

Tech- 14. Activity -0.92 2.37 -1.20 2.83 -0.43 -2.90

nological 15. Feeding -0.79 3.64 1.09 4.41 1.96 -2.86

Package 16. Health 0.56 3.26 2.70 2.82 2.42 -0.35

17. Genetic 0.72 2.22 1.21 1.25 0.49 -0.66

18. Cattle Management 0.63 4.60 3.46 5.05 4.04 -1. 73

Instru- 19. Information 0.36 2.45 0.81 1.83 0.35 -1.67

mental 20. Assessment -0.65 1.85 -6.08 2.38 5.10 1.98

Component 21. Own Funds 0.32 4.87 0.89 4.93 0.74 -4.08

22. Credit Access —0.29 0.38 0.06 0.59 0.31 -0.25

23. Credit Use -1.13 0.79 1.26 1.37 1.88 0.33
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Table B .3

Variables Used to Define Relationships That

Characterize the Productive Structure

Ayacucho County, Argentina, 1977

(Average Values)

 

 

 

 

 

 

 

TL TLs LL LS lD

APS (ME)* (ME) (ME) (AU) ** (1,000 pesos)

1 2.05 0.63 1.99 284.46 1,435.45

2 2.32 1.38 2.29 617.24 2,050.39

3 5.61 4.40 5.44 1,278.74 4,858.90

4 5.24 4.62 4.99 1,822.26 4,724.44

Whole
Sample 3.54 2.42 3.42 881.76 2,983.92

 

*ME: man-equivalent.

**AU: animal unit.
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APPENDIX C

INPUT-OUTPUT PRICES AND

ECONOMIC INDICATORS
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Method for Calculating Net Prices in Table C.1
 

Cattle Meat Price
 

The total kilos of meat sold by category are obtained for each enter-

prise. The percentage corresponding to each category with respect to

the total kilos sold is calculated. The sum of the product between the

price of each category and the respective percentage define a single beef

price for the whole sample. The price of each category corresponds to

an average of the current price per kilo during 1969 to 1978 in the Liniers

cattle market, adjusted by the consumer price index (1978:100) . From the

price of each category is discounted the freight cost to the market; the

remainder of the selling costs are calculated at the level of the production

costs.

Sheep Meat Price
 

The price used for each category corresponds to an average of the

current price per head during 1969 to 1978 in the Avellaneda market,

adjusted by the consumer price index (1978:100) . Selling costs are included

in the costs Of production. To obtain a single price per kilo of sheep meat,

the price of each category is divided by the average selling weight per

head estimated with the sample data. The same procedure used to cal-

culate the beef price is applied.

Fleece—wool Price
 

The price used to value the production of different crossing of wool

corresponds to an average of the wholesaler price per ten kilos during

the period 1969 to 1978, adjusted by the consumer price index (1978:100) .

A percentage equal to six is deducted for selling costs.

Bell -wool Price
 

It is calculated as 50 percent of the fleece-wool price.



231

Table C.2

Basic Data for the Computing of Economic Indicators

Average Values (1,000 pesos)

Ayacucho County, Argentina, 1977

 

 

 

 

 

 

 

 

 

 

 

 

APS TR DC DE oc NR

1 13,390.7 8,636.9 2,070.6 10,711.5 2,679.1

2 26,673.21 12,050.3 3,180.7 15,635.1 11,038.1

3 64,944.3 27,698.5 7,913.0 35,611.9 29,332.0

0 90.673.0 38,565.8 8,001.8 47,007.6 43,665.3

Whole

Sample 42,989.0 19, 590.9 0,876.1 20,071.0 18,518.0

APS FK OK IK TK

1 65,278.09 2,159.2 67,037.3 187,602.6

2 100,713.6 3 112.6 107,826.2 388,139.9

3 255,458.3 6,920.6 262,382.9 744,666.4

0 327,787.5 9 601.0 337,428.9 1,255,572.6

Whole

Sample 167,935.1 4,898.7 172,833.8 565,391.9

APS 1 UK) I(TK) RE Tcl TcII

1 0,856.6 10,866.8 -2,177.0 15,568.1 21,578.3

2 8,135.8 22,151.5 2,902.0 23,770.9 37,786.6

3 19,121.5 40,111.6 10,210.9 50,733.0 75,723.5

0 25,009.0 71,356.1 18,216.4 72,456.6 118,363.8

the

Sample 12,803. 8 31,726.2 5,714.2 37, 274. 8 56,197.3
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Table C . 3

Input Prices for the Whole Sample

 

 

Annual Cost of One Peso

 

 

 

 

 

 

 

 

Input Input Price

(Variable) Stock Flow (Pl)

LK 5% --- 0.050

VK 8% --- 0.080

ID -- 1 + 6% 1.060

LW -- 1 + 3%* 1.030

AE -— 1 + 3%.0.735

+ 8%.0.265** 1.043

PE -- 1 + 6%.0.486

+ 3%.0.293 1.056

+ 8%.0.222***

HE -- 1 + 3% 1.030

 

*Twelve percent over 25 percent of one peso in Operating capital.

**0.735 and 0.265 are respectively the proportions at the whole sample

level between the operating capital in AE expenditures and machinery

capital devoted to annual pastures.

***0.486, 0.293 and 0.222 are respectively the proportions among

improvements capital in (PP+PP ), operating capital in supplementary

feeding and machinery capital devoted to (PP+PPf) .
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Table 0.1

Contingency Table I:

Basic Information for Table 7.4

 

 

lnter- Observed (O)

 

 

 

 

 

 

action with and APS

the Rural Expected (E)

Environment* Values 1 2 3 4 Total

A (Unfavorable) O 16 11 6 5 38

E 13.48 8.58 8. 58 7.35

B O 6 3 2 6 17

E 6.03 3.84 3.84 3.29

C O 0 0 4 1 5

E 1 77 1 13 1.13 0 97

D(Favorable) O 0 0 2 0 2

E 0.71 0.45 0.45 0.39

Total 22 14 14 12 62

 

*A, B, C and D represent the clusters exhibited in Figure 0.1 in

this Appendix.
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Table D. 2

Contingency Table II:

Basic Information for Table 7.4

 

 

 

 

 

 

Inter— Observed (0) APS

action with and

the Rural Expected (E) "Small" "Large"

Environment* Values (APS1 + APSZ) (APS3 + APS") Total

Unfavorable O 36 19 55

(A+B) E 31.94 23.06

Favorable O 0 7 7

(C+D) E 4.06 2 94

Total 36 26 62

 

*See Table D.4 in this Appendix.
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Table D. 3

Contingency Table IV:

Basic Information for Table 7.4

 

 

 

 

 

 

lnter- Observed (0) APS

action with and

the Rural Expected (E) "Small" "Large"

Environment* Values (APS1 + APSZ) (APS3 + APS”) Total

Unfavorable O 28 8 36

(+ -1 (++) E 20.90 15.10

Favorable O 8 18 26

(”l (- H E 15.10 10.90

Total 36 26 62

 

*The ordering of the quadrants of the component space for the instru-

mental criteria, from the less to the most favorable interaction, is as

follows: (+ -), (++), (-—) and (— +).
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Table D.4

Typification of Enterprises Upon the Instrumental

Component, Ayacucho County, Argentina, 1977

 

 

Clustering Unit lst and 2nd Principal Components

 

 

         
 

 

 

  

Cluster Number 1 2 3 4 5 6 7

1 10 6 19 20 45 47

27 23 9 46 34 53 50

40 26 43 55 24 21

2 41 16 30 54

57 11 37 60

59 13 33

62 51 63

15 28 35

25 12 38

3 39 58

7 22

31 36

56 61

4 49

14 52

5
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Number of Observationsl 23 15 4 3 10 5 2

Number ‘65' l I
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