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ABSTRACT 

Increases in consumer demand and improvements in 

technology have characterized the fast growth of the U. S. 

Fed Beef industry between the years of 1958 and 1968. 

This study explores possible changes in the struc

ture of the industry and the effect of changes in net 

imports on the price of domestic fed beef. Structural 

change, as investigated in this research, refers to changes 

in the basic interregional relationships between regional 

prices and regional production as determined by the supply, 

demand, and transportation cost among different regions of 

the country. 

In order to measure the structural relationships 

among regions, a new coefficient, Price Flexibility Coeffi

cient, has been generated. This coefficient is the result 

of reactive programming and regression analysis which shows 

the relationships among regions of regional production and 

regional prices. It is defined as the percentage change in 

the price of a specific region due to a one per cent change 

in the production of another region, assuming all other 

factors constant. 

Based on the above coefficient, two more indices, 

National Production Price Flexibility (NPPF) and Net Imports 

Price Flexibility Coefficient, have been constructed. NPPF 

viii 
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describes how the price of a region will respond if a new 

quantity, equal to one per cent of national production, is 

added to the region's supply. The final index, Net Imports 

Price Flexibility Coefficient, measures the change in the 

price of each region due to the change in net import, 

assuming all other factors constant. 

For this study, the country has been divided into 

twenty consuming/producing regions. Demand, supply, and 

transportation cost among regions have been calculated. The 

above coefficients have been generated for two points in 

time, 1958 and 1968. 

To test the structural changes a t-test and an F-

test were conducted on the average price flexibility 

coefficients, NPPF coefficients, and variance of both sets 

of coefficients. At a 5 per cent level of significance, the 

average of price flexibility, NPPF, and their variance for 

both years were not statistically different. Therefore, 

it is concluded that the overall structure of the industry 

has not changed significantly in terms of the causal rela

tionship among regional production and regional prices. 

The effect of net imports on the domestic price 

indicates that net imports have a much greater potential 

price impact in the western United States than in any of 

the other regions. 



CHAPTER I 

INTRODUCTION 

The Problem 

Between 1958 and 1968 the United States Fed Beef 

industry was characterized by fast growth and rapid expan

sion. Statistics of the period strongly show this expansion 

in all segments of the industry. The upward shift in 

consumer demand, in conjunction with such improvements in 

technology as automation, better feeding facilities, and 

more efficient ratio of concentrates to roughage, have 

resulted in increased beef production and, consequently, 

the overall availability of meat. 

Annual data show that the number of all cattle on 

farms in the U. S. has increased by 12,916,000 from 

96,236,000 in 1960 to 109,152,000 in 1968. All cattle-

production, liveweight, increased from 28,796 million 

pounds in 1960 to 36,486 million pounds in 1968 (U. S. 

Department of Commerce, Bureau of the Census, 1969). Total 

beef supply from all sources—domestic feedlot finished 

beef, nonfed beef slaughtered for consumption, and net 

imports—increased by about 54 per cent between 1958 and 

1968 (Table 9, p. 42). 

1 



2 

Net imports alone have more than doubled over that 

of previous years. Simultaneously, the demand side has 

shown a large increase. Main factors in the demand 

schedule, disposable personal income and population, 

advanced by more than 61 and 15 per cent, respectively 

(Table 1, p. 31). 

Such phenomenal growth has generated a great deal of 

interest in research for providing a better understanding of 

the functional behavior of the industry and continuing 

necessary improvement. A basic element in the cattle 

feeding industry decision-making process is recognition of 

other localities' potential market and their possible 

production potential. Traditionally, the location problem 

hss been tackled within the theoretical framework of spatial 

equilibrium analysis. 

A number of reports have been published on analysis 

of location of livestock production. G. G. Judge and T. D. 

Wallace developed a spatial equilibrium model in 1959 and 

later applied it to the livestock sector. The article is 

entitled, "Spatial Price Equilibrium Analyses of the 

Livestock Economy." The general view in many publications 

about this aspect of the livestock industry is presented in 

works by King and Schrader (1963), "Regional Location of 

Cattle Feeding—A Spatial Equilibrium Analysis"; Rizek, 

Judge, and Havlicek (1965), "Joint Spatial Analysis of 

Reciprocal Slaughter and the Flows and Pricing of Livestock 
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and Meat"; and Williams and Dietrich (1966), "An Inter

regional Analysis of the Fed Beef Economy. " 

Examination of the above works reveals that their 

objectives were remarkably similar. Primarily, based on a 

given set of information, each study maximized or minimized 

a given objective function. Linear programming, which is 

the main tool of these interregional competition studies, 

maximizes or minimizes this objective function based on the 

limited resources specified in the model. Thus, these 

programming models deal primarily with what ought to be and 

may be labeled as normative. Moreover, they show what the 

final result will be, assuming all parties involved are 

behaving rationally and that the model is correct. The 

studies vary greatly in the degree of application of inter

regional competition models. However, their similarity is 

found in that they all arrive at a "point optimum solution." 

These normative studies, with a point optimum solu

tion, do provide a degree of insight into the fed beef 

industry. However, they do not pro.vide any information 

concerning the interrelationships of different producing/ 

consuming localities. Although they quantify the amounts 

of shipments between regions and the levels of prices, they 

are not explicit in terms of interregional economic impact. 
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Objectives 

A major objective of this study is to measure the 

economic impact of production of different consuming/ 

producing regions on each other, to measure the mentioned 

changes in the industry, to test their significance, and 

therefore, to analyze the basic structural changes of the 

fed beef industry in the last decade. 

The "basic structure" refers to the main forces 

in the fed beef industry: namely, total supply, demand, and 

transportation costs among regions. "Region" refers to a 

geographical boundary designated and followed by this 

study (see Chapter III). Based on the regional forces 

supply and demand, the impact of the production of each 

region upon the price of other regions is considered. These 

relationships, which are basically the study of the 

structure and the economic interrelationship of region 

versus region, are represented by price flexibility coeffi

cients. Specifically, the primary objective of this study 

is to quantify, in a positive economic sense, structural 

change within the United States fed beef industry over 

the period 1958 to 1968. In order to achieve this objec

tive, a new analytical method has been suggested and tested. 

In accomplishing the primary objective, the follow

ing secondary objectives have been undertaken: 

1. To construct an economic model describing the 

retional interrelationships existingin the industry. 
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2. To determine the regional price flexibilities. 

3. To analyze the effect of potential additional 

changes in production and net international trade 

on domestic prices. 

Procedure 

In Chapter II, technical considerations and the 

method of analysis are discussed. This involves primarily 

a review of past methods used in interregional competition, 

and comparison of the proposed method with previous ones. 

In Chapter III, the data used as a test for the 

proposed method are discussed. This includes the data for 

demand, supply, and transportation cost for each region for 

the years 1958 and 19 68. Based on this information, national 

production and consumption are tabulated and contrasted. 

In Chapter IV, price flexibilities and regional 

boundaries are discussed. This includes the presentation 

and comparison of the final price flexibilities for 1958 and 

1968. Based on the information generated earlier, a new 

coefficient is generated, viz., "National Production Price 

Flexibility." This coefficient is used to measure the 

economic impact of a given increase in supply in each region 

for both years. Finally, the effect of international trade 

on domestic market price is analyzed. This is done with the 

help of another new coefficient, "Net Imports' Price 

Flexibility on Regions." 
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In Chapter V, a brief summary of the suggested 

method and its application to the fed beef industry is 

discussed. In the latter part of the chapter, suggestions 

for further study are made. 



CHAPTER II 

TECHNICAL CONSIDERATIONS AND METHOD OF ANALYSIS 

Interregional Competition in the Beef Industry 

The advancement in the theory of spatial equilibrium 

and the implication of economic theory made possible the 

development of a series of models for interregional competi

tion in the beef industry. According to Judge and Wallace 

(1959) it is now possible to construct an operational model 

in such a way as to treat the spatial aspect explicitly 

within a general equilibrium framework. The point of 

consumption and production now can be transferred to the 

region. Economic strength of any region is based on the 

combination of natural and man-made factors. These models 

are based on regional supply and demand with each region's 

competitive advantage being determined by the following: 

1. The endowment of natural resources. 

2. Geographical location. 

3. Social and institutional characteristics. 

Fat cattle production, like any other production, 

consists of a series of activities. Each can be viewed as a 

component in the overall process of beef production. Inter

regional competition models in the beef industry can be 

divided based on the components that they utilize. 

7 
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Production of feeder animals, roughage, fattening, slaughter-

ing, processing, transportation, and final service of the 

retail store are all part of the beef production process. 

Major Components of Interregional 
Competition Models 

The following discussion and the accompanying 

diagram (Figure 1) serve as a convenient means of describing 

the various components of interregional competition studies: 

1. Natural Resources of the Region—This includes land, 

climate, etc., which are not normally transported 

among regions. In the populated and industrial 

areas cattle and feed production compete for land 

with other agricultural activities, as well as with 

industrial and other urban development needs. 

2. Primary Production Process—Refers to the processes 

by which natural resources are converted to 

products, e.g., the production of forage, protein 

feed, and feeder calves. Natural factors, such as 

favorable climate, and institutional factors must be 

coupled with efficient methods of conversion of the 

natural resources into primary products. Such a 

combination makes a region more efficient in the 

production of these primary products as compared to 

other regions with a less efficient conversion 

method but similar natural resources. 



Primary Production 
Process 

Imports 
Exports 

Production Processes 

Imports 
Exports 

Final Goods 
Processing 

Imports 
Exports 

^Regional Consumption^ 11 

12 Consumer Demand 

Primary Products 

Consumer Products 

Intermediate Products 

Natural Resources of 
Region 

Figure 1. Major Components of Interregional Competition 
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3. Primary Product—Result from initial conversion of 

natural resources, e.g., forage, protein feed, 

feeder calves. 

4. Import-Export of Primary Products—The transporta

tion of primary products among regions. A location 

may have a competitive advantage in the production 

of primary products, due to a superior method of 

conversion, a superior climate and natural resources, 

or a combination of both. However, the market 

forces may dictate that certain primary products 

may be transferred and used in other regions more 

efficiently in the general chain of final beef 

production. For example, it may be more efficient 

to transfer feeder calves to another region for the 

fattening process. According to Gordon A. King 

(1965), "Lighter-weight animals may be shipped from 

mountain regions and used as stockers to take 

advantage of the seasonal range available in such 

areas as the western coastal areas, or the 

availability of pasture or other roughage supplies 

such as sugar beet tops" (p. 97). 

5. Intermediate Production Process—The process by 

which primary products are transformed into inter

mediate products such as fed beef. 
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6. Intermediate Products—These products are produced 

with large inputs of primary products. Fed beef is 

the intermediate product of the beef industry. 

7. Import-Export of Intermediate Products—The 

transportation of intermediate products among 

regions. 

8. Final Goods Processing—The process by which the 

intermediate product is transformed nto the 

consumer product. Cattle slaughter is the 

processing process for the beef industry. 

9. Consumer-Product—The product in the form which the 

consumer uses. In studies of the beef industry, 

carcass beef is usually considered as the final 

product, although consumption is actually of 

butchered carcass beef. 

10. Import-Export of Consumer Products—The transporta

tion of consumer products among regions. The King 

and Schrader (1963) study lists twenty regions to or 

from which carcass beef may be shipped. 

11. Regional Consumption—The quantity of a consumer 

product consumed in a region. 

12. Consumer Demand—The determinant of regional con

sumption allowing adjustments for price, income, and 

taste. (King and Shrader [1963] used only price, 

income, and population as the determinants of 

regional demand for fat beef.) 
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Description and Evaluation of Interregional 
Competition Models 

The studies outlined below use different sets of the 

components just described. The exact formulation of these 

components into a model varies among models with the same 

general structure. Specific assumptions influence to a 

great extent the possible uses and implications of the 

results. 

The final worth of any interregional competition 

model should be evaluated primarily on the basis of its 

usefulness to the policy maker in predicting the conse

quences of various programs or actions. For example, the 

model may be valuable in prediction of changes in the loca

tion of beef production or the extent of movement of 

intermediate or final products among regions and in pro

viding normative solutions upon which business decisions may 

be based. It may be useful in forecasting future market 

conditions, and in evaluating the effect of different levels 

of price support by the federal government upon the final 

location of beef production. 

In evaluating the models the following results, 

which are of direct concern to the present study, will be 

considered : 

1. Shipment pattern for the product. 

2. Price differentials between regions generated by 

transportation costs. 



3. Optimum production of fed beef by regions in terms 

of cost of production. 

The analysis of the shipment patterns can show in general 

which regions are competing for markets, while the analysis 

of the price differentials shows the portion of the 

competitive advantage due to physical location and transpor

tation costs. A good indication of competitive advantate 

can be obtained from the results of models which show 

optimum production as far as transportation relationships 

are concerned. 

G. A. King and L. F. Schrader Study 

Based on 1958 data, King and Schrader (1963) 

carried out a comprehensive study of the beef industry. It 

covered the production of primary, intermediate, and con

sumer products for the whole country. More specifically, 

This study is concerned primarily with the develop
ment and application of a spatial equilibrium model 
to determine the "optimum" location of feedlots 
under specified conditions as to feeder cattle 
location, feed supplies, nonfeed costs of feedlot 
operations, and feed conversion efficiency by 
region, given natural demand and transfer cost 
functions (pp. 331-332). 

Regional Demarcation 

The country was divided into twenty regions by King 

and Schrader (1963, p. 334). These regions served as the 

points of consumption and production. For each region a 

point was selected to represent the "center of gravity." 
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From these points the distance was calculated for the 

shipment of primary as well as consumer products among 

regions. Selection of these twenty regions was based on one 

or more of the following criteria: natural barriers to 

transportation; availability of data (generally whole 

state); expected commodity moves (which were east-west, 

therefore suggesting north-south boundaries as more 

flexible); homogeneity of agricultural production; near 

equal shipping distance between adjacent population and 

factor-producing concentrations; and an orientation toward 

adjustment problems in the Western states. 

The model can be described as being composed of the 

following parts of the general model diagrammed (see Figure 

1) : 

3. Primary Products 

a. Feeder Calves. 

(1) Supply is predetermined. 

(2) Quality is uniform. 

(3) Weight per animal is 650 pounds. 

b. Feed concentrates and roughage. 

(1) Supply is predetermined. 

(2) Feed concentrates are substitutes for one 

another in terms of net energy. 

(3) Roughages are substitutes for one another 

in terms of net energy. 
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(4) Demand for feeds for uses other than cattle 

feeding is considered given by regions. 

4. Imports and Exports 

Primary products may be transported among regions. 

5. Primary Production Process 

Production activities are specified by relating the 

quantity of the primary products, feeder cattle, 

feed concentrates, and roughage to output of 

slaughter-weight cattle. 

a. Feed inputs are in terms of net energy. 

b. Nine feeding activities are specified for each 

region. 

c. Feed conversion efficiency differences are 

introduced into some of the models. 

d. No economies of scale are considered. 

6. Intermediate Product 

Live cattle are considered as an intermediate 

product. 

9. Consumer Product 

Dressed Beef is considered a consumer product. 

10. Imports-Exports 

Shipments are assumed to be meat only. 

11. Regional Consumption 

This is determined indigenously in the model. 
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12. Consumer Demand 

The quantity of beef demanded in each region is 

specified as a function of price, population, and 

per capita income. 

No prices of substitutes are considered, and there is no 

distinction between fed and nonfed beef. 

The King and Schrader (1963) study examines several 

models with alternatives within the spatial equilibrium 

framework. Model I consists of (1) the demand for beef, 

with no distinction between fed and nonfed beef; (2) pro

duction activities; (3) the supply of intermediate products; 

and (4) transfer cost functions showing the shipment costs 

of factors as well as final products among regions. 

In Model II, the nonfed cost is assumed to be equal 

among all regions. Model III makes the same assumption 

plus an assumption that conversion efficiency is equal among 

all regions. Model IV assumes that nonfeed cost is equal 

among regions, that feeding efficiency differs among regions, 

and that the proportion of total consumption, i.e., fed 

beef, is the same in all regions. 

Model I is the concern of the present study. It 

determines the "optimum" location of the feedlot based on 

the assumptions given. Specifically, it predicts the 

optimum number of cattle to be produced in each region. 
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Model I 

The optimum location of feedlots by regions is 

developed based on regional demand, region supply of the 

fed beef, and transportation cost functions among regions. 

Each of these elements are discussed briefly below to show 

their construction and components. 

Demand Schedule. The demand is estimated for each 

region. Then a linear demand function that gives quantity 

as a function of price is developed according to the 

formula: 

Q = f(P) 

The quality of beef, competitive substitute commodities, and 

similar factors involved in the estimation of the demand 

function are assumed constant. In this demand function the 

effect of population and disposable personal income of the 

region are implicit. These two factors have been included 

in a linear function which will affect the intercept and the 

slope for each region. 

Supply Schedule. Beef is supplied from three major 

sources: (l) domestic fed beef marketed for slaughter, (2) 

net imports from the international market, and (3) domestic 

production of nonfed cows (cull cows) slaughtered for 

consumption. 
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Transportation Cost. For each region, a point has 

been selected as a "center of gravity." "The feedlot loca

tion is assumed to be at a point 50 miles from the central 

point in each region" (King and Schrader, 1963, p. 340). 

The presence of a railroad is assumed for the transportation 

of consumer products among regions. The transportation rate 

is developed based on the ICC 1 per cent waybill sample bill 

data (King and Schrader, 1963, p. 355). The cost functions 

are adjusted to reflect the actual unit of measurement used 

in the study. 

General Evaluation 

the optimum cattle production for each region is established. 

The estimated figures are presented below with the actual 

level of production for the same year. 

Based on these data, for the calendar year, 1958 

Region 

Regional Totals 
(Thousand Head) 

Actual Estimated 

West (1-9) 
Northern Plains (10-11) 
Southern Plains (12) 
Corn Belt and Lake States 

3003 
2097 
400 

1374 
4706 
1550 

(13, 14, 16) 
Northeast (18) 
South (15, 17, 19, 20) 

5343 
134 
289 

3548 
88 
0 

The difference between the estimated and the actual 

figures is appreciable due largely to the fact that many 

factors may not function the way the model assumes. This 
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difference also may be simply a reflection of a lag in 

adjustment by the producer. In addition, institutional 

restrictions such as support by the Federal Government are 

important. Also, the awareness of the advantage and the use 

of this advantage by producers or consumers affect the 

actual level of production. The model assumes that all 

parties involved in the chain of beef production are aware 

of their competitive advantage or disadvantage, and that 

they act rationally. 

Although the estimated figures are different from 

the actual ones, a model such as this one can be useful in 

measuring and understanding the basic nature of the industry. 

On the basis of the estimated figures, one can conclude that 

the Northern and Southern Plains have a competitive advan

tage over the rest of the feeding areas. Only in these 

areas is the actual production lower than the estimated 

production. 

The argument over the relevance of the results of 

normative or positive models is an old one. Delving deeply 

into this argument is not the concern of this study. Some

times the usefulness of the model is measured based on the 

percentage of the difference between estimated and actual 

results (Wallace, 1965, p. 11). However, this is not 

universally accepted. 

Normative models can be useful in measuring the 

efficiency or lack of efficiency in any industry. Assuming 
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the data fed to the model are reliable, it is necessary also 

to assume constant marginal utility of money for all parties 

involved in the chain of beef production in order to accept 

the result of a spatial equilibrium model as the most 

efficient one. 

It is almost impossible to weigh the efficiency of 

spatial models against each other. Many factors affect the 

degree of closeness between actual and estimated results. 

The type of commodity, variables, time period covered, and 

number of regions the country is divided into are major 

factors. The point to remember, however, is what the 

researcher is actually expecting his model to accomplish. 

If he clearly indicates the goal and the assumptions of his 

model, it is not hard to see the application as well as the 

limitation. King and Schrader (1963, p. 99) clearly 

specify the assumptions as well as the limitation of their 

model. Based on the available data, giving the best 

alternative methods of production, without any institutional 

restriction, their model indicates what parts of the country 

ought to produce how many head of cattle. 

The present study looks at the interregional competi

tion in the beef industry from a slightly different point of 

view. 
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Present Study 

This study is concerned with the relationship of 

price and quantity of production among regions. It 

measures the influence of region versus region only. The 

normative nature of the location studies is not necessary 

for this study. It requires only the existence of a market 

where buyer or buyers and seller or sellers can meet. The 

number of buyers or sellers is not important, but it is 

assumed that no artificial price-fixing exists. 

The present study is concerned with the price impact 

due to changes in the quantity of production in each 

region. Stating the present relationship between producer 

and consumer, the study investigates the possible results 

"if" this existing relationship should be altered. 

The quantity-price relationships estimated are 

called price flexibilities and are generated from the 

supply, demand, and transportation costs of the region. 

Traditionally, in the economic theory, the relationship 

between quantity and price is expressed in terms of price 

elasticity or the responsiveness of the quantity demanded 

to changes in the price (Lipsey and Steiner, 1972). The 

price flexibility concept is actually the inverse of the 

price elasticity concept. It measures the price responsive

ness to the changes in quantity produced, while the system 

maintains its spatial equilibrium (Gum and Wildermuth, 

1971). More specifically, it measures the amount the price 
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of a given region may change due to the changes in the 

quantity produced of the same or any other region. 

The price flexibility coefficients can be used to 

measure and weigh the impact of each region upon the other 

regions. In other words, they reflect the interrelation

ships of the nature of the fed beef industry. These 

coefficients can be further utilized as described below. 

Estimation of changes that may have occurred in the 

coefficients over a period of time can aid understanding of 

changes in the essential factors in interregional competi

tion for the fed beef industry. The relative position of 

each region's coefficients and the changes that have occurred 

in these relationships can be traced back to the changes in 

supply, demand, or transportation costs of the region. 

It is also possible to measure the price impact of 

any changes that have occurred in the level of net inter

national trade. Supply in this is assumed to have three 

major sources. Assuming the other two sources to remain 

constant, changes in the net international trade can be 

treated as the changes in the total quantity supplied by a 

region. Coefficients of price flexibilities are so 

constructed that the sources of change in the total supply 

make no difference. 
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Technical Specifications 

The coefficients were constructed in the following 

sequential steps: First, the spatial equilibrium state for 

the fed beef industry for a given calendar year was 

established. To this end, the regional data for total 

supply (from all sources), the demand schedule, and 

transportation cost for the shipment of carcasses was 

collected. A linear demand function with pounds per 

capita fed beef consumption as the dependent variable and 

price as independent variable was then estimated. The 

effect of population and disposable personal income for 

each region was included in the demand function only 

implicitly. 

Up to this point, the study has followed a simpli

fied version of King and Schrader's (1963) Model I in that 

only regional supply, demand, and transportation cost were 

utilized. Production activities including feeder efficiency 

and nonfeed costs were not necessary for this analysis 

because, unlike Model I, which considers the whole chain of 

activities in the production of fed beef, this study deals 

only with the final consumer product. Based on these data, 

a solution for the spatial equilibrium was obtained. For 

this purpose, the formulation of Tramel's (1965) reactive 

programming was utilized. The final solution, generated by 

minimizing the total transportation costs, was subject to 
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certain restraints so that the final outcome was of a 

spatial equilibrium nature. 

In order to develop the concept of price flexibility, 

the actual level of the production for each region was 

systematically varied. For each level of variation in the 

production of each region, the other regions' production was 

kept constant. With each variation, a new spatial equili 

equilibrium solution was generated. The above technique was 

repeated for all regions in the study one at a time, and 

each time a new spatial equilibrium solution was generated. 

Overall, the production level of each region was varied in 

increments of ten per cent, from 10 to 200 per cent of 

actual level. Therefore, prices in the corresponding new 

spatial equilibrium solutions are due to the specific 

quantity changes. A series of prices and quantities was 

therefore generated from the model, all within the framework 

of the spatial equilibrium solution. The generated data 

therefore were simulated based on actual demand and supply 

of each region. This information was utilized in a regres

sion analysis. The regression was in the form of: 

lnY = a + b lnX 

where: Y = price level 

X = production level 

b = price flexibility coefficient. 
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Systematic variation in the production from 10 to 200 per 

cent produced twenty increments, thereby producing twenty 

sets of the above regressions (Gum and Wildermuth, 1971). 

In order to utilize these coefficients for the 

purpose of tracing the changes, if any, in the basic struc

ture of the fed beef industry, the above sequential method 

was repeated for two points in time. Due to the method of 

construction described above, structural elements of the fed 

beef industry are reflected in the price flexibility 

coefficients. Any changes in the coefficients over a 

period of time can therefore be traced back to changes 

which occurred in the basic elements of the industry. 



CHAPTER III 

DATA COLLECTION 

Since the main objectives of this study are to trace 

the structural changes of the beef industry in the last 

decade, the same methodological approach for the state of 

the industry at two points in time is followed. The basis 

for data gathering and the estimation of the essential 

elements of the industry, demand schedule, total supply of 

fed beef, and carcass transportation cost among regions, 

are the same for both 1958 and 1968„ 

Geographical Regions 

As in King and Schrader (1963, p. 334), for 1958 the 

country has been divided into twenty geographical regions 

and the same geographical boundaries have been followed 

(Figure 2). Each region, as the center of production-

consumption is distinctive enough in natural and physical 

characteristics to make it unique in itself. These differ

ences are characterized by climate, distance, and population 

center. 

Regional Demand Schedule 

King and Schrader (19 63) estimated the demand 

function for each region by developing a linear demand 

26 
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R e g i o n  

1 
2 
3  
4 
5 

A r e a  i n c l u d e d  

W a s h i n g t o n - O r e g o n  
N o r t h e r n  C a l i f o r n i a  
S o u t h e r n  C a l i f o r n i a  
N e v a d a  
I d a h o - U t a h  

C e n t r a l  p o i n t  

P o r t l a n d ,  O r e g o n  
M o d e s t o ,  C a l i f o r n i a  
B r a w l e y ,  C a l i f o r n i a  
F a l l o n ,  N e v a d a  
T w i n  F a l l s ,  I d a h o  

6  A r i z o n a  
7  M o n t a n a - W y o m i n g  
i s  C o l o r a d o  
9  N e w  M e x i c o  

1 0  N o r t h  D a k o t a - S o u t h  D a k o t a  

11 
12 
1 3  
1 4  
1 5  

16 
1? 
ltt 

19 

2 0  

N e b r a s k a  -  K a n s a s  
O k l a h o m a - T e x a s  
M i n n e s o t a  -  W i s c o n s i n  
I o w a - I l l i n o i s - M i s s o u r i  
A r k a n s a s  -  L o u i  s i a n a  -  M i  s  s i s  s i p p i  -  A l a b a m a  J a c k  s o n ,  M i  s  s i  s s i p p i  

P h o e n i x ,  A r i z o n a  
B i l l i n g s ,  M o n t a n a  
D e n v e r ,  C o l o r a d o  
A l b u q u e r q u e ,  N e w  M e x i c o  
A b e r d e e n ,  S o u t h  D a k o t a  

L i n c o l n ,  N e b r a s k a  
F o r t  W o r t h ,  T e x a s  
M i n n e a p o l i s ,  M i n n e s o t a  
D a v e n p o r t ,  i o w a  

M i c h i g a n - I n d i a n a - O h i o  
K e n t u c k y  -  T e n n e s s e e  - W e s t  V i r g i n i a  
M a i n e - N e w  H a m p s h i r e - V e r m o n t - N e w  Y o r k -
C o n n e c t i c u t  - M a s s a c h u s e t t s  -  R h o d e  I s  l a n d  -
P e n n s y l v a n i a - N e w  J e r s e y  - M a r y  i a n d -
D c l a w a r e - D i s t r i c t  o f  C o l u m b i a  
V i  r g i n i a - N o r t h  C a r o l i n a - G e o r g i a -
S o u t h  C a r o l i n a  
F l o r i d a  

F o r t  W a y n e ,  I n d i a n a  
N a s h v i l l e ,  T o n n e s  s e e  

S c r a n t o n ,  P e n n s y l v a n i a  

C h a r l o t t e ,  N o r t h  C a r o l i n a  
T a m p a ,  F l o r i d a  

Source: King and Schrader (1963, p. 345). 

Figure 2. Geographical Demarcation 
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function with the quantity beef consumed, per capita being 

a function of price. 

The quality, competitive substitute commodities, and 

similar factors involved in the estimation of the demand 

function were assumed constant. In this demand function the 

effect of population and disposable personal income of the 

regions are implicit. These two factors have been included 

in a linear function which affects the intercept and the 

slope for each respective region (King and Schrader, 1963, 

pp. 357-362). 

Regional demand is expressed as 

Q± . a + bjP. + P2I. 

ai = a + b2Ii 

Qi " ai + blPi 

N.Q. = N.a. + N. b, P . 
l i  l i  i l l  

The total demand over all twenty regions is 

20 20 20 
E Q.N. = E N.a. + E N.b..P. 

. , 1 1  . ,  1 1  i l l  
1=1 1=1 1=1 

where: Q = quantity lb/person 

a = constant term 

P = wholesale price 

I = per capita income 

N = population of region 
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Demand Schedule 1968 

Almost the same basic pattern was followed for 1968. 

Because better data were available, a more direct method has 

been followed for the same final objective. 

Edward Uvacek, Jr. (1968), in his article, "A New 

Look at Demand Analysis for Beef," gives a new demand 

function for beef and tries different elements in his study 

in order to develop a reasonable estimate for the beef 

demand function. His study makes possible the estimation 

of demand for each region by this slightly different method. 

There are no substantial changes, however, from the King and 

Schrader (1963) model—merely a shortcut in procedure. In 

other words, instead of developing step-by-step a demand 

function related to population and disposable personal 

income of the regions, Uvacek's demand function is utilized 

directly. The formula is 

Y = 55.6680 - 0.7626 X1 + 0.0327 Xg - 3.3619 Xg 

where: Y = Wholesale choice beef carcass price ^/hundred

weight divided by wholesale price index) 

= Beef production per person (lb) 

Xg s= Disposable personal income ($) 

Xg = Demand shifter 

The above demand function has been modified in the 

following fashion: First, the entire formula is multiplied 
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by 1968 wholesale price index in order to convert it to the 

specific year of our concern. Second, Xg is assumed to be 

6. This is a numerical coding for each phase of the 

cattle cycle, i.e., one is for 1947-48; 2 is for 1949-54. 

Disposable personal income and population of each 

region is calculated and included in the above modified 

demand function in order to quantify the combined demand for 

all twenty regions (U. S. Dept. of Commerce, 1970; U. S. 

Dept. of Commerce, Bureau of the Census, 1969, 1971) (see 

Table 1). 

Regional Supply 

Beef is supplied from three major sources: (1) 

domestic fed beef marketed for slaughter, (2) net imports 

from international trade, and (3) domestic production of 

nonfed cows (cull cows) slaughtered for consumption (Tables 

2 and 3). These were the same three sources used by King 

and Schrader's (1963, pp. 363-364) 1958 study with the same 

basic conversion coefficients for cull and dairy cattle into 

the carcass weight equivalents. Table 4 explains the bases 

for these estimations. 

International trade holds more significance in this 

study for the year 1968 than in the previous study of 1958. 

For this reason, along with the table of domestic produc

tion, a table is also presented to show the importance and 

sources of international trade in beef (see Table 5). To 
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Table 1. Demand Schedule, 1968 

Coefficients of Regional 
Demand Function 

N, (Pop.) I± ($) 
(1,000) DPI Intercept a| Slope b| 

5 284 3 040 934.7441 -6. 928927 
8 013 3 442 1 ,555.5571 -10. 507474 
11 287 3 442 2 ,191.1360 -14. 800682 

449 3 409 86.5328 -0. 588775 
1 737 2 351 255.9588 -2. 277734 
1 663 2 597 262.5963 -2. 180698 
1 008 2 546 156.9641 -1. 321794 
2 043 2 846 344.4134 -2. 678993 
1 006 2 288 145.5233 -1. 319171 
1 283 2 353 189.1688 -1. 682402 
3 732 2 791 620.3473 -4. 893784 

13 497 2 561 2 ,110.4114 -17. 698662 
7 868 2 885 1 ,339.5625 -10. 317335 

18 390 3 177 3 ,361.2390 -24. 114870 
11 614 2 050 1 ,561.5027 -15. 229478 
24 388 3 048 4 ,322.6241 -31. 980068 
8 997 2 206 1 ,269.8299 -11. 797797 
53 445 3 313 10 ,080.1008 -70. 082612 
16 949 2 373 2 ,513.5393 -22. 225282 
6 151 2 740 1 ,008.9914 -8. 065827 

198 804 2 ,939 34 ,310.7431 -260. 692365 
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Table 2. Domestic Fed Beef Marketed (1,000 lbs), 1968 

Region 

Cattle 
on Feed 

Jan. 1, 1968 

Marketing 

Region 

Cattle 
on Feed 

Jan. 1, 1968 Reported13 Estimated Total 

1 243 513 23,354 
2 902 2,068 670c 670 
3 1,398 1,398 
4 31 60 60 
5 265 512 512 
6 385 703 703 
7 150 226 226 
8 628 1,431 1,431 
9 185 316 316 
10 486 769 769 
11 1,964 4,793 4,773 
12 991 2,387 2,387 
13 728 1,107 1,107 
14 3,071 6,344 6,344 
15d 91 165 165 
16 . 864 1,178 1,178 
17 86 140 140 
18d 123 216 216 
l9d 162 302 302 
20 62 122 122 

Total 11,417 23,354 2,068 23,354 

aUSDA Cattle and Calves on Feed by Quarters. 1967-
68 (1969). 

i. 

USDA Cattle and Calves on Feed by Quarters. 1967-
68 (1969). 

cThe division between North and South based on the 
proportional number of cattle on feed, January 1, 1968 for 
California Counties. See, California Crop and Livestock 
Reporting Service (1969). 

For states cattle marketed are not reported, but 
cattle on feed are reported. Cattle marketed estimated 
based on the proportional relationship between 32 states 
cattle marketed and 32 states cattle on feed, January 1, 
1968. 
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Table 3. Beef Availability from Sources Other Than Feed 
Lots, by Region, Calendar Year 1968 

Region 
Number 

(Thousand) 
Total Line Weight 
(1,000 lbs)a 

Carcass Weight 
(1,000 lbs)b 

1 342 355 200 195,360 
2C 304 327 600 180,180 
3 152 164 400 90,420 
4 76 76 000 41,800 
5 266 275 200 151,360 
6 103 104 900 57,695 
7 551 552 100 303,655 
8 266 269 600 148,280 
9 174 174 600 96,030 
10 717 731 800 402,490 
11 970 986 900 542,795 
12 1,893 1,910 000 1,050,500 
13 1,004 1,144 200 629,310 
14 1,295 1,352 000 743,600 
15 1,082 1,108 600 609,730 
16 546 602 500 331,375 
17 693 728 200 400,510 
18 760 879 500 483,725 
19 613 642 200 353,210 
20 253 260 600 143,330 

Total 12,060 12,646, 100 6,955,355 

aTotal line weight based on Table 
r .  

55% of the line weight. 

cDivision between South and North California based 
on the proportional livestock inventory for the state. See 
California Crop and Livestock Reporting Service (1969). 
Livestock number on farms and ranches by species. 



Table 4. Basis of Estimating Non-Fed Beef Available by Region, 1968 

Factor Used for Regional Estimates 
Est. Average 

Est. # of head Line Weight Factors 
Class (1,000) (lb) (Per Cent) Jan. 1, Inventory Group 

1. Cull dairy 
cows 

2. Cull dairy 
heifers 

3. Cull beef 
cows & 
heifers 

4. Cull bulls 

5. Other cattle 

3.336 

306 

4.127 

. 186 

4.105 

12,060 

1,200 

825 

1,000 

1,250 

982 

22.81 

7.60 

11.69 

9.87 

11.62 

Cows & heifers, 2 years 
old & over kept for 
milk 

Heifer calves kept for 
milk 

Other cows & heifers 
two years old and over 

Bulls, one year & over 

Other cows & heifers, 
2 years and over 

I 

CO 
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Table 5. Net Imports Carcass Weight (Million lbs) 

Exports Imports 
Net 

Imports 

East Coast: 

Canada 17.5 62.8 45.3 
Argentina — 178.4 178.4 
Brazil — 42.6 42.6 
Denmark — 0.1 0.1 
West Germany 0.1 — -0.1 
Poland — 0.1 0.1 
Netherlands 0.1 — -0.1 
Ireland 76.3 76.3 
Ohtersa 4.0 99.1 95.1 
France 0.6 V -0.6 
Bahamas 10.3 -10.3 
Jamaica 1.6 -1.6 

West Coast: 

Mexico 0.6 88.4 87.8 
Australia — 597.8 597.8 
New Zealand — 273.3 273.3 
Japan 0.6 — -0.6 
Others3 4.0 99.1 95.1 
Territories 54.6 — -54.6 

aThe figures, exports and exports for other 
countries divided in half between East and West Coasts. 

Territories as reported—Guam and Wake for 1968 
only. 
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maintain consistency for the sake of the comparison, with 

the 1958 data in the King and Schrader (1963) study, the net 

imports have been allocated to regions 1, 2, 3, and 18. The 

allocations were originally made on the basis of the data 

published by the U. S. Corps of Engineers (King and Schrader, 

1963, p. 363). Data are added to the nonfed beef portion 

explained in Table 3. 

Transportation Cost 

The main transportation cost is for the shipment of 

carcass beef among regions. King and Schrader (1963, pp. 

354-356) used railroad rates based on the Interstate Commerce 

Commission one per cent way-bill sample data as the basis fo 

for transportation costs. 

Based on the "Transport Economics Monthly Comment" 

(Bureau of Economics Interstate Commerce Commission, 1970), 

a coefficient between 1958 and 1968 transportation cost has 

been generated. Using this coefficient, the 1958 transpor

tation costs of King and Schrader (1963, p. 358) have been 

updated for the year 1968 (see Table 6). 
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Table 6. Transportation Costs, 1968 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 IS 16 17 18 

.03 09 

.1274 .0309 

.1969 .1078 .0309 

.1147 .0672 .1345 .0309 

.1200 .1262 .1691 .0917 .0309 

.2221 .1361 .0631 .1708 .1995 .0309 

.1568 .2009 .2221 .1701 .1136 .2463 .0309 

.2056 .2063 .2006 .1749 .1339 .1704 .1187 .0309 

.2557 .1723 .1436 .2057 .1917 .1108 .1775 .0949 .0309 

.2250 .2668 .2796 .2375 .1851 .2702 .1016 .1502 .2071 .0309 

.2451 .2457 .2467 .2136 .1762 .2223 .1421 .0957 .1567 .0877 .0309 

.2959 .2521 .1926 .2601 .2293 .1672 .2156 .1373 ,1232 .1751 .1367 .0309 

.2535 .2895 .2834 .2603 .2184 .2608 .1459 .1459 .2056 .0675 .0859 .1709 .0309 

. 2858 .2864 .2657 .2551 .2188 .2417 .1765 .1430 .1856 ,1150 .0792 ,1393 .0759 .0309 

.3438 .3009 .2433 .3088 .2769 .2189 ,2482 .1906 .1774 .1925 .1549 .0899 ,1736 .1344 .0309 

.3147 .3220 .2976 .2912 .2557 .2740 .2118 .1732 .2187 .1420 .1232 ,1718 .1053 .0743 .1392 .0309 

.3324 .3230 .2780 .3024 .2671 .2542 .2356 .1899 .2058 .1745 .1361 .1310 .1434 # '.1031 .0910 .0933 .0309 

.3832 .3905 .3666 .3608 .3260 .3428 .2837 .2470 ,2902 .2178 .2006 ,2389 .1845 ,1578 .2043 .1165 .1563 .0309 

.3848 .3704 .3179 .3554 ,3209 .2945 .2901 .2462 .2551 .2249 .1951 .1755 .1918 .1649 .1211 .1284 .0967 .1290 

.4091 .3779 .3221 .3855 ,3513 , 2988 .3153 .2697 ,2594 ,2572 ,2276 .1801 .2342 ,1980 .1261 .1668 .1333 .2001 

19 20 

.1107 .0309 



CHAPTER IV 

PRICE FLEXIBILITIES AND REGIONAL BOUNDARIES 

Two series of coefficients have been estimated and 

utilized to examine changes in the fundamental factors of 

the fed beef industry. They are price flexibility coeffi

cients (the percentage change of a region's price due to 

the percentage change of a region's production) that have 

been discussed in the previous chapters, and national 

production price (regional price changes due to the alloca

tion of one per cent of the national production) which will 

be explained in the latter part of this chapter. Price 

flexibility coefficients summarize two effects: the effect 

of regional production changes upon the price of a 

particular region, which will be called, "Impact on 

Region," and the effect of a particular regional production 

upon the price of all other regions, which will be called 

"Region1s Impact." 

Price Flexibility Coefficients 

Price flexibility coefficients for all twenty 

regions, in each calendar year, provide a picture of the 

distribution of the price effect due to changes in produc

tion. Based on this production-price relationship, the 

38 
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coefficients do in fact show how individual regions are 

related to each other in terms of price and quantity. 

The coefficients, estimated for 1958 and 1968, are 

presented in Tables 7 and 8. The coefficients for the 

impact of each region on all other regions has been 

tabulated in the columns, while the rows indicate the 

effect on a given region's price of production changes in 

each of the other regions. For example, Column 10 indicates 

the effect of Region 10 on the price of other regions desig

nated in the rows. The effect of a production change in 

Region 10 upon Region 1 is given in Row 1 by the price 

flexibility of 0.0558, for Region 2 it is 0.0567, and so 

forth. 

Region's Impact 

The influence of the production changes upon the 

price of fat beef in Southern California (Region 3) and 

Arizona (Region 6) are discussed in the following sections. 

19 58 Results 

Southern California. Region 3, Southern California, 

produces a relatively large percentage of the total national 

production and, at the same time, has a relatively large 

demand. Table 9 shows the actual total production for both 

1958 and 1968. Southern California produced more than 6.2 



Table 7. Price Flexibility, 1958 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

1 .0496 .0324 .0400 .0055 .0331 .0340 .0441 .0475 .0111 .0558 .1152 .1018 .0865 .2470 .0589 .0715 .0618 .0762 .0331 .0121 

2 .0367 .0598 .0459 .0055 .0303 .0397 .0445 .0495 .0113 .0567 .1151 .1023 .0876 .2503 .0598 .0726 .0621 .0756 .0336 .0122 

3 .0360 .0719 .0450 .0054 .0298 .0389 .0436 .0485 .0111 .0556 .1128 .1003 .0859 .2463 .0586 .0712 .0608 .0741 ,0329 .0120 

4 .0370 .0718 .0446 .0080 .0306 .0336 .0448 .0498 .0114 .0571 .1160 .1030 .0883 .2579 .0602 .0731 .0626 .0762 .0339 .0124 

5 .0316 .0679 .0354 .0056 .0380 .0326 .0452 .0475 .0113 .0593 .1215 .1059 .0917 .2662 .0614 .0761 .0682 .0830 .0387 .0163 

6 .0363 .0638 .0448 .0055 .0300 .0392 .0440 .0489 .0111 .0560 .1138 .1011 .0866 .2485 .0591 .0718 .0614 .0747 .0332 .0121 

7 .0283 .0710 .0322 .0056 .0246 .0226 .0463 .0470 .0111 .0587 .1201 .1047 .0907 .2704 .0608 .0753 .0674 .0820 .0383 .0161 

8 .0280 .0521 .0319 .0055 .0244 .0224 .0443 .0482 .0110 .0580 .1190 .1042 .0899 .2675 .0602 ,0746 .0667 .0812 .0379 .0159 

9 .0281 .0544 .0321 .0056 .0255 .0273 .0443 .0467 .0166 .0583 .1192 .1108 .0901 .2627 .0642 .0748 .0703 .0801 .0399 .0160 

10 .0278 .0536 .0317 .0055 .0242 .0222 .0439 .0462 .0111 .0582 .1181 .1029 .0892 .2655 ,0597 .0740 .0662 .0805 .0376 .0158 

11 .0277 .0554 .0315 .0055 .0241 .0221 .0437 .0460 .0109 .0574 .1185 .1025 .C5C8 .2638 .0595 .0737 .0659 .0802 .0374 .0158 

12 .0275 .0522 .0317 .0055 .0240 .0220 .0435 .0457 .0108 .0571 .1168 .1123 .0883 .2557 .0634 .0733 .0710 .0784 .0395 .0156 

13 .0276 .0503 .0314 ,0054 .0240 .0220 .0435 .0458 .0109 .0572 .1216 .1021 .0888 .2633 .0591 .0734 .0656 .0798 .0373 .0156 

14 .0274 .0488 .0312 .0054 .0238 .0219 .0432 .0455 .0108 .0568 .1163 .1014 .0878 .2618 .0588 .0731 .0651 .0793 .0370 .0156 

15 .0272 .0522 .0310 .0054 .0239 .0217 .0429 .0451 .0107 .0563 .1148 .1081 .0869 .2514 .0636 .0723 .0696 .0768 .0385 .0154 

16 .0271 .0500 .0309 .0054 .0236 .0217 .0428 .0450 .0107 .0562 ,1150 .1003 .0869 .2588 .0582 .0723 .0644 .0783 .0366 .0154 

17 .0270 .0466 .0307 .0053 .0235 .0215 .0426 .0448 .0106 .0550 .1149 .1033 .0869 .2533 .0583 .0718 .0703 .0768 .0387 .0153 

18 .0265 .0473 .0302 .0053 .0231 .0212 .0419 ,0441 .0104 .0550 .1126 .0982 .0851 .2527 .0570 .0706 .0630 .0767 .0358 .0150 

19 .0266 .0495 .0303 .0053 .0232 .0212 .0420 .0441 .0105 .0551 .1126 .1035 .0852 .2480 .0586 .0707 .0683 ,0755 .0380 .0150 

20 .0265 .0488 .0303 .0053 .0231 .0212 .0419 .0441 .0105 .0550 .1125 .1059 .0851 .2459 .0607 .0706 .0682 ,0754 .0380 .0151 



Table 8. Price Flexibility, 1968 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

1 .0602 .0637 .0827 .0050 .0275 .0246 .0236 .0536 .0151 .0469 .1755 .1271 .0678 .2323 .0384 .0557 .0268 .0572 .0289 .0118 

2 .0465 .0716 .0811 .0049 .0269 .0241 ,0231 .0525 .0148 .0460 .1719 .1245 .0664 .2285 .0376 .0546 .0263 .0561 ,0283 .0116 

3 .0374 .0566 .0958 .0041 .0239 ,0330 .0232 .0520 ,0155 ,0454 .1711 .1347 .0677 .2272 .0400 .0541 .0261 .0560 .0295 .0117 

4 .0468 .0668 .0818 .0051 ,0271 .0243 .0233 .0529 .0149 .0463 ,1732 .1255 .0696 .2303 .0379 .0550 .0265 .0565 .0285 .0117 

5 .0452 .0576 .0801 .0042 .0340 .0246 .0236 .0536 .0151 .0469 .1804 .1320 .0708 .2392 .0384 .0558 .0278 .0577 .0289 .0118 

6 .0377 .0544 .0905 .0041 .0241 ,0361 .0234 .0524 .0156 .0457 .1738 .1356 .0682 .2321 .0402 .0545 .0263 .0564 .0297 .0118 

7 .0376 .0463 .0710 .0041 .0240 .0244 .0257 .0531 .0150 .0465 .1835 .1308 .0702 .2463 .0581 .0553 .0265 .0572 .0286 .0117 

8 .0373 .0451 .0700 .0041 .0239 .0242 .0232 .0540 .0140 .0461 .1821 .1298 .0696 .2443 .0378 .0548 .0263 .0567 .0284 .0116 

9 .0374 .0471 .0776 .0041 .0239 .0250 .0232 .0519 .0178 .0453 .1799 .1356 .0678 .2418 .0397 .0540 .0260 .0559 .0293 .0117 

10 .0371 .0457 .0696 .0041 .0237 .0240 .0230 .0524 .0148 .0463 .1809 .1290 .0692 .2427 .0375 .0545 .0262 .0564 .0282 .0116 

11 .0369 .0455 .0693 .0041 ,0236 .0230 .0229 ,0522 .0147 .0451 .1808 .1286 .0690 .2418 .0374 .0543 .0261 .0562 .0281 .0115 

12 .0368 .0461 .0720 .0040 .0235 ,0246 .0229 .0511 .0152 .0446 .1751 ,1370 .0665 .2355 ,0393 .0532 .0256 .0550 .0290 .0115 

13 .0368 .0453 .0691 .0041 .0235 .0239 .0229 .0520 ,0147 .0455 .1796 .1281 .0690 .2411 .0373 .0541 .0260 .0560 .0280 .0115 

14 .0366 .0451 .0687 .0040 .0234 ,0237 .0228 .0517 .0146 .0453 .1783 ,1272 .0684 .2401 .0371 .0542 .0250 .0557 .0279 .0114 

15 .0363 .0455 .0712 .0040 ,0232 .0243 .0226 .0505 .0150 .0440 ,1727 .1342 .0657 .2322 .0393 .0525 .0253 .0543 .0286 .0113 

16 .0363 .0447 .0681 .0040 .0232 .0235 ,0226 .0513 .0145 ,0449 .1767 ,1261 .0677 ,2379 .0367 ,0537 .0256 .0552 .0276 .0113 

17 .0361 .0446 .0695 ,0040 .0231 .0234 ,0225 .0511 .0144 ,0447 ,1732 .1298 .0664 .2331 .0374 ,0531 .0260 .0550 .0275 .0113 

18 .0357 .0439 .0669 ,0039 .0228 .0231 ,0222 ,0504 .0142 ,0441 ,1740 .1241 ,0666 ,2333 .0361 ,0524 ,0252 .0543 .0271 .0111 

19 .0357 .0447 .0699 ,0039 .0228 .0239 ,0222 ,0406 ,0148 ,0433 ,1699 .1298 .0646 ,2291 .0381 ,0516 ,0240 ,0534 ,0281 .0111 

20 .0357 .0447 .0699 ,0039 .0228 .0239 ,0222 ,0405 .0148 ,0432 ,1697 ,1316 .0645 ,2282 .0381 ,0516 ,0240 .0533 .0281 .0111 

H 



Table 9. Actual Total Production Availability (Thousand lbs) 

Region Area Included 
1958a 

Total Rank 
1968 

Total Rank 

1 Washington-Oregon 345 010 15 700,675 12 
2 Northern California 599 568 9 885,335 9 
3 Southern California 392 136 13 1 ,340,887 4 
4 Nevada 66 728 20 75,790 20 
5 Idaho-Utah 304 052 16 441,408 16 
6 Arizona 292 934 17 455,945 15 
7 Montana-Wyoming 532 411 11 958,942 8 
8 Colorado 501 411 11 958,942 8 
9 New Mexico 130 011 19 275,044 18 
10 North Dakota-South Dakota 680 089 8 838,128 10 
11 Nebraska-Kansas 1 ,390 202 2 3 ,258,029 2 
12 Oklahoma-Texas 1 ,239 380 3 2 ,403,868 3 
13 Minnesota-Wisconsin 1 ,051 723 4 1 ,256,425 5 
14 Iowa-Hlinois-Missouri 3 ,042 448 1 4 ,337,476 1 
15 Arkansas-Louis iana-Miss iss ippi-Alabama 716 742 7 703,203 11 
16 Michigan-Indiana-Ohio 873 466 6 998,712 7 
17 Kentucky-Tennessee-West Virginia 376 236 14 479,820 14 
18 Maine-New Hampshire-Vermont-New York-

Connecticut-Massachusetts-Rhode 
Island-Pennsylvania-New Jersey-
Maryland-Delaware-District of 
Columbia 425, 675 12 524,293 13 

19 Virginia-North Carolina-Georgia-
South Carolina 425, 675 12 524,293 13 

20 Florida 173, 311 18 212,443 19 

Total 14 

o
 

CO o
 015 21 ,601,396 

aKing and Schrader (1963, p. 367). 
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per cent of the total national production and ranked fourth 

after Regions 11, 12, and 14 in 1968. The relatively large 

demand is due to both population and disposable personal 

income of the region, as observed in Table 1. 

Soixthern California's production in 1958 had its 

strongest impact upon the price of fat beef in Region 2 

(Northern California), and its weakest effect upon the 

price of Region 18 (New England States). Considering the 

magnitude of the coefficients, the West Coast regions had 

relatively higher coefficients than the rest of the nation. 

The price flexibilities for the West Coast ranged 

from -0.0354 to -0.0459. More specifically, a 10 per cent 

increase in the production of Southern California would have 

caused 0.459 per cent decrease in the price of fat beef in 

the Northern California region, all other factors assumed 

constant. The same 10 per cent increase would have 

decreased the price of fat beef in Region 18 by 0.302 per 

cent or about 34 per cent less than the Northern California 

region. The western regions may be ranked in decreasing 

order as follows, according to the influence on price by 

the production of Southern California, including Southern 

California itself; 

Region 2—Northern California 

Region 3--Southern California 

Region 6—Arizona 

Region 4—Nevada 
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Region 1—Washington-Oregon 

Region 5—Idaho-Utah 

Arizona* Region 6, Arizona, for 19 58 had relatively 

less effect upon the price of all other regions than 

Southern California. This can be seen by the comparison of 

Column 6 coefficients with Column 3. The magnitudes of 

Column 6 coefficients were, in general, lower than the 

Column 3 coefficients. However, Arizona, like Southern 

California had its strongest impact upon the Western 

Regions* prices, ranging from -0.0392 to -0.0340. Arizona's 

production change had its strongest impact upon the price of 

Region 2, Northern California, and its weakest impact on the 

price of Region 18, as was the case for Southern California. 

More specifically, a 10 per cent increase in the production 

of Arizona would have caused an 0.397 per cent reduction in 

the price of fat beef in Region 2. The same increase would 

have reduced the price of Region 18 by 0.212 per cent. Thus, 

Arizona and Southern California share the same basic 

sensitivity and impact in respect to their influences on 

other regions* prices, even though the magnitude of this 

influence differs. 

1968 Results 

Southern California. The 1968 impact of production 

changes in Southern California upon the price of fat beef on 
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all other regions increased over 1958. The coefficients 

show that again Southern California had its greatest impact 

on the Western Regions with coefficients ranging from 

-0.0905 to -0.081. The ranking of the Western States 

according to Southern California's greatest to least 

influence on their price is as follows: 

Region 3—Southern California 

Region 6—Arizona 

Region 1—Washington-Oregon 

Region 4—Nevada 

Region 2—Northern California 

Region 5—Idaho-Utah 

Overall, Southern California had its highest impact 

on itself, and its lowest impact on the price in the New 

England states. A 10 per cent increase in the production 

of Southern California would have decreased the price of 

fat beef in that region by 0.958%. The same 10 per cent 

increase would have caused an 0.669% decline in the price 

of fat beef in Region 18. This is about 30% less than 

Region 3, assuming all other factors constant. 

Arizona. In general, Arizona's production impact 

upon the price of all other regions declined from 1958 to 

1968. The price flexibility coefficients show that Arizona 

had its greatest impact upon its own price and its lowest 

impact upon the price of Region 11 (Nebraska-Kansas). Among 



46 

the Western Regions, next to its own price, Arizona 

affected the price of Southern California the most and the 

price of Northern California the least. Specifically, a 10 

per cent increase in the production of Arizona would have 

caused an 0.330 per cent decline in the price of fat beef in 

Southern California, while the same increase would have 

caused only an 0.242 per cent decline in the price in 

Northern California. 

Comparison 

Comparing Tables 7 and 8 provides a picture of the 

changes in the distribution of the price effects due to 

changing production and the relationships among regions in 

terms of price-quantity during the period, 1958 to 1968. 

Observation of the differences in the coefficients which are 

a function of changes in demand, supply, and transportation 

costs, help in determining basic changes in the industry. 

General Trends 

The average region's impact, the mean, variance, and 

the coefficient of variation for each of the years, 1958 and 

1968, have been computed to illustrate the average region 

impact changes (Table 10). In order to learn if the change 

in the average region's impact was statistically significant, 

two tests, the t-test and the F-test (see Appendix A) were 

conducted. The t-test, with a 5% significance level, indi

cated that the difference in the mean average. calculated 



Table 10. Average Region's Impact 

47 

Region Area Included 1958 1968 

1 Washington-Oregon .0305 .0393 
2 Northern California — .0550 — .0503 
3 Southern California — .0346 _ .0747 
4 Nevada — .0056 — .0042 
5 Idaho-Utah — .0263 — .0245 
6 Arizona — .0267 — .0251 
7 Montana-Wyoming — .0436 — .0230 
8 Colorado — .0465 — .0510 
9 New Mexico — .0112 — .0150 
10 North Dakota-South Dakota — .0568 — .0453 
11 Nebraska-Kansas — .1163 — .1761 
12 Oklahoma-Texas — .1032 _ .1300 
13 Minnesota-Wisconsin — .0878 — .0678 
14 Iowa-Illinois-Missouri — .2568 — .2358 
15 Arkansas-Louisiana-Mississippi-

Alabama — .0600 — .0391 
16 Michigan-Indiana-Ohio — .0764 — .0539 
17 Kentucky-T enness ee-Wes t 

Virginia -.0659 -.0259 
18 Maine-New Hampshire-Vermont-

New York-Connecticut-
Massachusetts-Rhode Island-
Pennsylvania-New Jersey-
Mary land-Delaware-District 
of Columbia — .0780 -.0557 

19 Virginia-North Carolina-
Georgia-South Carolina -.0368 -.0284 

20 Florida -.0147 -.0115 

Mean .061635 .058830 
Variance .0030153 .0033866 
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from Table 10, was not statistically significant. The F-

test, likewise, showed that the difference in the variance 

average, with a 5% significance level, was not statistically 

significant. 

The mean of all twenty regions1 average impact for 

1958 was -0.061635, declining to -0.05883 in 1968. This 

general decline does not mean that each individual region's 

average impact declined. For example, the impact of 

Southern California more than doubled from -.0346 to 

-.0745. On the other hand, Region 14 (Corn Belt) declined 

in its impact on the prices of all other regions from 

-.2568 to -.2358. For a more detailed study of any 

particular region, the comparison of the average region's 

impact is given for both years in Table 10. 

Considering the variance of these averages indi-, 

cates an increase from -.0030153 in 1958 to -.0033866 in 

1968. This measure of dispersion gives some indication of 

the distribution of the increases about the means. 

Another measurement has been used to see the close

ness of the dispersion of the average region's impact 

between 1958 and 1968. This measurement, the coefficient 

of variation (V), measures the standard deviation as a 

percentage of the mean. Thus, the mean and the standard 

deviation are put in a form which is more meaningful for 

some comparisons than the mean or variance alone. The 

calculation of the coefficient of variation, for the average 
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region's impact for 1958 and 1968 shows an increase from 

89.09% in 1958 to 98.92% in 1968. 

Impact on Regions 

Under this topic the effect of changing the produc

tion of all other regions upon the price of fat beef in an 

individual region is considered. 

Tables 7 and 8 illustrate the effect of "Impact on 

Regions." Each row indicates how the production changes 

of each of the corresponding columns (regions) affect the 

price of that region (row). Only Southern California and 

Arizona will be discussed; the rest can be examined by 

studying the tables in detail. 

1958 Results 

Southern California. The price flexibility for 

Southern California ranged from -.0054 to -0.2463. The 

price of fat beef in this region was affected most by the 

production of Region 14 (Corn Belt) and least by the pro

duction of Region 4 (Nevada). 

It can be seen that Regions 11, 12, and 14 were the 

producing areas with the greatest impact upon the price of 

fat beef in Southern California, all other factors assumed 

constant. A 10% increase in the production of Region 13 is 

associated with a 2.463% decline in the price in Region 3. 

The same 10% increase for Region 4 (Nevada) would decrease 
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the price of fat beef in Region 3 by only 0.054%, or would 

have about a 98% less effect than the Corn Belt Region. 

Arizona. The price flexibility for Region 6, 

Arizona, ranged from -.0055 to -.2485. More specifically, a 

10% increase in the production of the Corn Belt region would 

cause the price of fat beef in Arizona to decline by 2.485%, 

while a 10% increase in the production of Region 4 would 

decrease the price of fat beef in Arizona by merely 0.055%, 

all other factors assumed constant. This is about 98% less 

than for the Corn Belt Region. 

The price of fat beef in Arizona was influenced most 

by the production of Region 14 (Corn Belt) and least by the 

production of Region 4 (Nevada). Region 14 had the 

strongest effect and Region 4 had the weakest effect on the 

price of both Arizona and Southern California. This is 

understandable since Region 14 is a large producing region 

and provides about 21% of the total national beef supply. 

1968 Results 

Southern California. The entries in Table 8, Row 3, 

indicate that the production of Regions 14, 11, and 12 

respectively, had the strongest impact on the price of fat 

beef in Region 3. The price flexibility for this region 

ranged from -.0041 to -.2272. More specifically, a 10 per 

cent increase in the production of Region 14 would reduce 



the price of fat beef in Region 3 by 2.272 per cent while 

the same 10 per cent increase in the production of Region 

4 would cause only an 0.041 per cent decline in the price in 

Southern California, all other factors assumed constant. 

Arizona. Entries in Row 6 of Table 8 indicate that 

Regions 14, 11, and 12, respectively, are the producing 

regions with the greatest impact upon the price of fat beef 

in Arizona. The price flexibilities range from -.0041 to 

-.2321. A 10 per cent increase in the production of Region 

13 would have reduced the price of fat cattle in Region 6 by 

2.321 per cent. A similar increase in the production of 

Region 4 would decrease the price in Region 6 by only 

0.041 per cent, all other factors assumed constant. 

Comparison 

Comparing Tables 7 and 8 provides a picture of the 

changes in the influence of one region upon another due to 

production changes. Considering the "impact on regions," it 

is interesting to note that in the case of Southern 

California, Regions 11, 12, and 14 are the production 

areas with the greatest impact upon the price of fat beef 

for a given percentage change in the production of the above 

areas for both 1958 and 1968. However, it soould be noted 

that the relative impact of these regions has changed during 

the period of examination. For example, the production 

impact of Region 14 decreased slightly, while the impact of 
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Region 11 and Region 12 increased. More specifically, in 

1958, a 10% increase in the production of fat beef in the 

Corn Belt would produce a 2.46% decline in the price of fat 

beef in Southern California, all other factors assumed 

constant. The same 10% increase in 1968 would have 

resulted in only a 2.27% decrease. 

Considering Arizona, in both 1958 and 1968, the 

production of Regions 11, 12, and 14 had the greatest impact 

on the price of fat beef, but again the relative impact of 

these regions changed after a decade. For example, the 

impact of Region 14 declined from -.2485 to -.2321, while 

the effect of Regions 11 and 12 both increased. Region 11 

increased its impact from -.1138 to -.1738 and at the same 

time, Region 12 increased its influence from -.1011 to 

-.1356. 

During the ten-year span, though the magnitude of 

the impact changed, the ranking in order of importance (from 

greatest to least) did not change, i.e., Regions 14, 11, and 

12, respectively, influenced the price of both Southern 

California and Arizona in 1958 and 1968 more than any other 

regions, mainly due to the fact that these regions produce 

a relatively large share of the total national supply of fed 

beef. In other words, the relationship generated is 

basically region to region. Based on the production level 

of each region, and the percentage of the production by each 
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region, the volume of supply of each area reflects itself in 

the magnitude of the price flexibility coefficients. 

With respect to "region's impact," Table 10 reveals 

that the average region's impact declined while the variance 

increased. 

Based on the assumptions of the model, the generated 

coefficients of price flexibility show the clear effect of 

distance of one region from another on the region's impact. 

From the point of view of "impact on region," the distance 

of a particular region from other regions and size of pro

duction of the other regions clearly influence the coeffi

cient of price flexibility. 

The difference in the mean of the average region's 

impact and the variance of these overall regions' impact 

have been shown not to be statistically significant. 

Therefore, it is safe to assume that the basic relationships 

in the foundation of the fed beef industry have not changed 

significantly during this period of study. Of course, the 

relationships of the individual regions upon other regions 

is different in 1968 than in 1958. However, the final 

interrelations of the market forces remained almost un

changed. Although the structure of the market did not 

change significantly, the evidence indicates that the 

market, overall, has been growing. 
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Usefulness 

The above relationships, based on the total supply, 

demand schedule, and transportation costs among regions, 

provide an overall view of the relationships that exist 

among different regions for beef fattening. This makes 

these coefficients descriptive of the nature of the fed beef 

industry. Investigating the magnitude of the economic rela

tionships based on the above information in its limited 

framework has potential benefit regarding the overall view 

of the industry for the entrepreneur. With regard to the 

magnitude of these coefficients, any region can have a better 

idea as to the location of the greatest price impact areas 

and more carefully watch the production of those areas. For 

example, Arizona should watch the production of the Western 

region more than the rest of the country because, due to its 

relatively higher coefficient, this region has a higher 

price impact upon the price of Arizona. 

Entrepreneur 

Beef production is a relatively long term investment 

decision. The present relationships among individual 

regions can help producers in this decision-making process. 

Considering the "Impact on Regions," each producer will have 

a measure of the degree of influence of other regions' 

production upon the price he will receive. 
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The major incentive for the entrepreneur is the 

price he will receive from his final product. The market 

price and future prediction of price undoubtedly affect 

every stage of his schedule. These coefficients represent 

the percentage changes in the price for his region due to 

the percentage changes in final total supply of all other 

regions. These coefficients are directly usable and do not 

require interpretation. They may be used by the entrepreneur 

as an index to understanding the importance and the degree 

of impact of all other regions' production upon his own 

price. Simply by estimating the total supply of these 

regions, through USDA information or his own market informa

tion, the entrepreneur is provided with the price changes 

that he may expect. This is especially important with regard 

to the regions with the highest coefficient magnitudes due 

to the fact that these regions affect his price the most. 

Based on this relationship, assuming him to be 

rational and profit maximizing, the entrepreneur can use his 

information and adapt different techniques and management 

practices in his operation accordingly to improve his 

economic position. These coefficients can be periodically 

updated based on changes occurring in the industry and 

therefore used accordingly. 
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National Production Price Flexibility 

In this section a new index is defined and is used 

to study the structure of the fed beef industry. The 

changes of this index between 1958 and 1968 are examined. 

Economic Interpretation 

In order to examine the overall changes that have 

occurred during the period in question, a new coefficient 

has been developed. The coefficient is called National 

Production Price Flexibility (NPPF), and measures the degree 

of responsiveness of the price of a region to the allocation 

of a given increment in production of a specific region. 

Based on the coefficients of price flexibility 

generated in the previous section and total national pro

duction, these coefficients were generated. NPPF quantifies 

the changes in the price in any region if an increase occurs 

equal to 1% of the total national production in that region. 

The degree of sensitivity and the fluctuation in these 

coefficients provide another way of measuring the inter

relationships among regions in terms of price and quantity. 

Construction of the Coefficients 

The NPPF coefficients are calculated on the basis 

of generated price flexibilities in the previous section. 

First, the percentage of each region's total supply to the 

national supply was calculated. Next, the coefficients of 

the price flexibility of the region were divided by that 



percentage. This calculation has been repeated for all 

twenty regions for both 1958 and 1968. For example, Regio 

1 (Washington-Oregon) provides 3.24 per cent of the total 

national production supply. This is the percentage of the 

market at the actual production level provided by that 

region. The price flexibility coefficient for Region 1, 

which shows the impact of quantity changes in this region 

upon the price in that region, has been divided by the 

percentage of the actual market level of national produc

tion: 

700.675.000 n no.,, 
21,601,396,000 ~ °«°324 per cent 

- 0.0602 t- 0.0324 = -1.856 

In other words, NPPF really is the measurement of 

the responsiveness of any specific region's price to an 

increase in production in that region equal to 1% of the 

national total. In the process of calculating NPPF, the 

individual region's total supply, national total supply 

(Table 9), and the diagonals of Tables 7 and 8 are 

utilized. 

The construction of these coefficients, therefore, 

primarily reflects the location of the region and its 

ability to disseminate any excess supply. 
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1958 Results 

The coefficients of NPPF generated as already 

explained, are reported in Table 11. Beside the coeffi

cients in Table 11 is the ranking in order of magnitude from 

highest to lowest. Region 1 is the area with the highest 

NPPF coefficient while Region 16 ranks last. Based on the 

magnitude of these coefficients it is possible to group 

different areas together. The higher the coefficient, the 

more sensitive the price of that region to the supply 

allocated. 

Two regions are discussed as examples in the follow

ing paragraphs. All other regions can be examined by 

checking in Table 11 the coefficient and its rank with 

respect to all other regions. 

Region 1—Washington-Oregon 19 58. Region 1, 

Washington-Oregon, ranks 15th with respect to total 

national production (Table 9). The region is relatively 

isolated from the major metropolitan areas of consumption 

and is a relatively small factor in the total national 

production. The size of the region's contribution to the 

national production is reflected in a relatively small 

price coefficient. The location of the region further 

contributes to its relative inability to easily disseminate 

any excess production. Based on these two factors, the 

NPPF coefficient for the Washington-Oregon region is the 



Table 11. National Production Price Flexibility 

Region Area Included 

1958 

Coefficient Rank 

1968 

Coefficient Rank 

1 Washington-Oregon -2.017 1 -1.856 1 
2 Northern California -1.399 7 -1.747 2 
3 Southern California -1.610 6 -1.543 5 
4 Nevada -1.682 5 -1.456 6 
5 Idaho-Utah -1.753 4 -1.664 4 
6 Arizona -1.877 2 -1.710 3 
7 Montana-Wyoming -1.219 14 -1.310 8 
8 Co lor ado -1.349 8 -1.216 10 
9 New Mexico -1.791 3 -1.398 7 
10 North Dakota-South Dakota -1.201 17 -1.193 14 
11 Nebraska-Kansas -1.196 18 -1.199 12 
12 Oklahoma-Texas -1.271 10 -1.231 9 
13 Minnesota-Wisconsin -1.185 19 -1.186 15 
14 Iowa-Hlinois-Missouri -1.207 15 -1.196 13 
15 Arkansas-Louisiana-Mississippi-Alabama -1.245 12 -1.207 11 
16 Michigan-Indiana-Ohio -1.161 20 -1.161 17 
17 Kentucky-Tennessee-West Virginia -1.341 9 -1.171 16 
18 Maine-New Hampshire-Vermont-New York-

Connecticut-Massachusetts-Rhode 
Island-Pennsylvania-New Jersey-
Maryland-Delaware-District of 
Columbia -1.201 16 -1.137 19 

19 Virginia-North Carolina-Georgia -1.252 11 -1.158 18 
20 Florida -1.222 13 -1.129 20 

Mean (1.4088) (1.3424) 
Variance (0.0738) (0.0548) 
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highest and ranked first among regions in 1958. Specifi

cally, a given increase equal to 1 per cent of the total 

national production to Region 1 causes the price of fat 

beef to drop by 2.02%, all other factors assumed constant. 

Region 16—1958. Region 16 consists of Mighigan, 

Indiana, and Ohio. The region is very close to the 

consumption centers of the East and also produces a rela

tively high percentage of the total national supply. 

According to Table 9, the region ranks sixth in the actual 

total production availability, which indicates a relatively 

high influence on the price of other regions. This rela

tively high coefficient of price flexibility, coupled with 

the ease of distribution due to the region's location, leads 

to the very low national production price flexibility. In 

other words, based on location/distribution ability of the 

region and its relatively high price flexibility coefficient, 

the price of this region is not influenced as greatly by the 

given allocation of any fixed amount of extra supply. An 

increase equal to 1% of the total national production in 

Region 16 reduces the price by 1.16%. in Region 16, assuming 

all other factors constant. 

1968 Results 

The analysis has been repeated for the data of 1968 

(Table 11). 
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The magnitude of NPPF coefficient shows that Region 

1 ranks first and Region 20 last. Two regions, Region 6 

(Arizona) and Region 18 (New England States) are discussed 

as an example. 

Region 6—Arizona 1968. Arizona is a region with a 

relatively small contribution to the national production. 

Among the regions of this study, it ranks 15th in total 

national production availability. This relationship 

generates a relatively small price flexibility coefficient. 

Examining Table 8 indicates that Arizona has the price 

flexibility of 0.0361 which is the responsiveness of the 

price in Arizona to change in the quantity in Arizona. The 

relative distance of the Arizona market to the Eastern 

center of consumption is obvious. Therefore, it primarily 

distributes any excess production to its surrounding 

states—mainly the Western population center. Combining 

these two factors produces a relatively high NPPF coeffi

cient. Simply stated, the price in Arizona is relatively 

more sensitive to a given increase in local supply than most 

other areas. If 1% of the total national production is 

added to Arizona's production, the price of fat beef would 

decrease by 1.71% in Arizona, all factors assumed constant. 

Region 18--New England States 1968. The New England 

states are at the very center of consumption in the Eastern 

section of the country. Therefore, the ease of dissemination 
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of any increased supplies in that area can readily be seen. 

Examining the total production availability (Table 9) indi

cates that in 1968 Region 18 ranked sixth in the total 

production. Although it produces a relatively high portion 

of the total supply, the magnitude of market demand and the 

ease of dissemination combine to produce a relatively low 

NPPF coefficient. 

Region 18 ranked 19th in the magnitude of NPPF 

coefficients in 1968. In other words, the interrelationship 

of the area's size of production is more than offset by the 

distance factor. Simply, any allocation of any fixed 

quantity of supply in the area changes the price by a 

relatively smaller amount in the area. Allocation of 1 per 

cent of the total national production to Region 18 decreases 

the price of fat beef by 1.14% in Region 18, all other 

factors assumed constant. 

Structural Considerations 

The coefficient of price flexibility, combined with 

the NPPF coefficient, can p ovide an indication of the 

structural changes that may have occurred during the period 

concerned. The coefficients of national price flexibility 

are constructed with the help of the total actual level of 

production and are based on the price flexibility coeffi

cient for each region. As has been said before, the data 

used as the basis of generating price flexibility 
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coefficients are the regional total supply, regional demand, 

and transportation costs among regions. Using the same data 

gathering techniques and analytical procedures for two 

points of time enables one to see differences, if any, in 

these interrelationships. 

Side Comparison 

Table 11 shows that the overall magnitude of the 

NPPF coefficients declined between 19 58 and 1968. However, 

by no means is this reduction uniform or systematic for all 

twenty regions, the magnitude of the coefficient for four 

regions, 2, 7, 11, and 13 have increased during the period 

concerned. 

1958-1968 Grouping 

The more sensitive a region's price is to any change 

in the quantity of supply allocated to it, the higher will 

be its corresponding NPPF. Based on the relative sizes of 

the NPPF coefficients, six regions of the West appear to 

have relatively higher levels, reflecting a greater degree 

of isolation with less market accessibility. The coeffi

cients range from -1.34 to -2.017 for 1958 and from -1.31 to 

-1.856 for 1968. 

Any other regions can be similarly grouped based on 

their NPPF magnitude and therefore, the degree of their 

isolation. 
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Test of Significance 
\ 

In order to be more specific regarding changes in 

the NPPF coefficients, two statistical tests have been 

conducted. The mean and variance of NPPF coefficients for 

1958 and 1968 were calculated. Both measurements are 

reported in Table 11. 

The measurement of the mean indicates a small 

overall reduction in absolute value from (-1.4088) to 

(-1.3424) between 1958 and 1968. The variance also shows a 

small decrease from (0.0738) to (0.0548). For a more 

meaningful relative measurement of the mean and variance, 

the coefficient of variation, the expression of the standard 

deviation as the percentage of the mean (V), has also been 

calculated. 

V(19 58) = 19.28% 

V(1968) = 17.45% 

The coefficient of variation shows a decline, but its 

absolute value for both years is very low. In other words, 

standard deviation is a relatively small percentage of the 

mean. 

To measure the significance of the difference between 

means of the NPPF coefficients in 1958 and 1968, a t-test 

was conducted. At a 5% level of significance, the differ

ence in the means is not statistically significant. 
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In order to test the difference between the 

variances of NPPF coefficients of 1958 and 1968, an F-test 

was used. With a 5 per cent significance level, the 

difference between variances was not statistically 

significant (see Appendix B). Comparing all four measure

ments, mean and variance of the price flexibility coeffi

cients and mean and variance of NPPF coefficients indicate 

that none is significantly different. 

Based on the above tests, it is safe to assume, 

according to the assumptions of this study, that the 

fundamental interrelationships of the industry have not 

drastically changed during the period of concern. However, 

the whole system grew and the magnitude of the individual 

region's impact upon other regions changed, and these 

changes are quantified in the price flexibility coeffi

cients. 

Effect of International Trade on 
Domestic Market Price 

In this section the importance and economic impact 

of international trade is discussed. The net imports from 

different countries and the allocation of them at various 

coastal regions is considered. With the help of the 

coefficients previously formulated, a new coefficient is 

calculated and the possible price impact of these net import 

quantities is evaluated. 
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General Trend 

International trade plays an increasingly important 

role in the United States economy. Although international 

trade is a relatively small percentage of the U. S. Gross 

National Product, it is on an upward trend. The value of 

"imports only" as the percentage of GNP has been growing 

steadily. In 1940 the value of imports was 4.21 per cent 

of the GNP, increasing to 6.09 per cent in 1970. The 

magnitude of this percentage is more clearly seen when 

compared to the GNP figures. For example, for 1950 the 

value of imports was about $12 billion and in 1970 it 

increased to $59.3 billion (U. S. Dept. of Commerce, Bureau 

of the Census, 1971, 1972b). 

Meat Trade 

Exports and imports of meat have increased at a 

faster rate than all imports/ exports. Of course, it must 

be kept in mind that the quality of import and export meat 

is not the same. U.S.D.A. and Commerce Department informa

tion reveals that imported beef meats are mainly of low 

quality and go for processing hamburger, sausage, and 

bologna. Exported meat, on the other hand, is high 

quality. 

Total net imports, including carcass weight 

equivalents for 1958 were 656,835,000 pounds. This 

includes live animals imported from Mexico and Canada and 
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beef meat from Canada, Argentina, and other countries. Net 

imports for 1968 were 1,424,000,000 pounds or 116.8 per cent 

higher than 1958. Net imports were 4.68 per cent of the 

total supply for 1958, increasing to 6.59 per cent in 1968. 

National supply increased by about 54 per cent during this 

period (Table 9). 

Net imports for 1968 have been included in Table 3, 

but due to their large magnitudes, imports-exports and net 

imports have been reported separately in Table 5. The 

figures have been broken into East and West Coast sections. 

The basis for allocation is the natural and normally 

shortest routes to the U. S. coastal regions for each 

country. The East Coast, as the receiving point or port of 

entry, is allocated the same percentage of the total coastal 

net imports as indicated in the original study of King and 

Schrader (1963, p. 364). For this region, the West Coast 

includes Regions 1, 2, and 3. The East Coast includes 

Region 18 as the point of entry for the net imports. 

Foreign Trade and Price Flexibility 

In order to measure and quantify the net import's 

impact, a new coefficient, Foreign Trade Price Flexibility 

has been computed for each of the twenty regions. These 

coefficients have been calculated based on 1968 data and 

price flexibility coefficients for each region. 
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Construction of the Coefficients 

The above coefficients are derived directly from the 

price flexibility coefficients of the receiving regions, 

1, 2, 3, and 18. The net imports allocated to each region 

have been calculated as the percentage of the total 

regional supply. 

According to the first part of Chapter IV, the price 

flexibility coefficient for each region was estimated on the 

basis of the total regional supply. To obtain the effect of 

the net imports only, each regional price flexibility coeffi

cient was divided by the net imports percentage. For Region 

1 (Washington-Oregon), net imports were about 30.6419 per 

cent of the total regional supply. The price flexibility 

coefficient, or the region's impact on itself, is 0.0602 

(see Table 8). In other words, if the supply of a region 

increases by one per cent, the price of fat beef in the 

region, assuming all other factors constant, will decrease 

by 0.0602 per cent. Net imports contributed about 30 per 

cent of total supply to the region, so the price flexi

bility coefficient has been divided by (100/30.6419) to find 

the price flexibility due to net imports only. 

The same technique was followed for all other 

receiving regions. These new coefficients for Regions 1, 

2, 3, and 18 were added to find the total net import's 

impact of all four receiving regions on the price of Region 
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1. Similar calculations were carried out for all twenty 

regions. The results are reported in Table 12. 

Assumptions 

It was assumed that the net import allocated to each 

receiving region has an additive effect. In other words, 

the effect of net imports on each region is the additive 

effect of all net imports oa each region is the additive 

effect of all receiving regions together. It is necessary 

to make such an assumption because in the final analysis, 

the total net imports affect not only receiving regions, but 

all other regions as well. Based on the formulation of this 

study, the coefficients of price flexibility are the reflec

tion of the total supply, including net imports of each 

region upon another. Among all twenty regions, only four 

are designated as "receiving," and therefore, their total 

supEriy includes net imports. Any change in the net import 

can be interpreted as a change in the region's supply. To 

extend the impact of total net imports, the sum of each net 

import's effect for each receiving region was obtained. 

Possible Price Impact 

Based on the assumptions, Table 12 provides an 

overall view of the price changes in each region due to one 

per cent change in the net import, assuming all other 

factors constant. 
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Table 12. Net Imports Price Flexibility, 1968 

Region Area Included Coefficient 

1 Washington-Oregon .09373 
2 Northern California .09144 
3 Southern California .08813 
4 Nevada .09017 
5 Idaho-Utah .08621 
6 Arizona .08575 
7 Montana-Wyoming .07641 
8 Co lorado .07534 
9 New Mexico .07836 
10 North Dakota-South Dakota .07126 
11 Nebraska-Kansas .07491 
12 Oklahoma-Texas .07553 
13 Minnesota-Wisconsin .07466 
14 Iowa-Illinois-Missouri .07426 
15 Arkansas-Louisiana-Mississippi-Alabama .07459 
16 Michigan-Indiana-Ohio .07361 
17 Kentucky-Tennessee-West Virginia .07390 
18 Maine-New Hampshire-Vermont-New York-

Connecticut-Massachusetts-Rhode 
Island-Pennsylvania-New Jersey-
Maryland-Delaware-District of 
Columbia .07235 

19 Virginia-North Carolina-Georgia-South 
Carolina .07330 

20 Florida .07326 



71 

The magnitude of these coefficients is significant. 

The easier it is for a region to absorb the extra production 

(increase in net imports), the smaller is the magnitude of 

the coefficient. Regions that are a considerable distance 

from the center of consumption are more sensitive to changes 

in net imports. Of course, the magnitude of the net import 

and its contribution to the total supply of each region 

exerts influence on the price flexibility coefficient of the 

region and subsequently the net import price flexibility 

coefficients. 

Table 12 shows that generally the West Coast regions 

have higher coefficients. This is due to the fact that the 

West Coast receives considerably more net imports than the 

East Coast. Table 5 indicates that the West Coast receives 

more than twice as many net imports as the East Coast. This 

fact, coupled with large demand and closeness of the popu

lated regions in the East, makes the Eastern regions' 

coefficients relatively low. Therefore, generally, the 

increase in net imports will affect the Western Regions more 

than the Eastern Regions. 

As an example, Region 1 (Washington-Oregon) and 

Region 18 (New England States) will be discussed. 

Region 1—Washington-Oregon. Region 1 is one of the 

receiving points of the West Coast. Washington-Oregon had a 

relatively small share of the total national production in 
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1968 (Table 9). More importantly, about one-third of the 

region's total supply consisted of net imports. These 

factors, along with the location of the region, relative 

to major markets, make the price more sensitive to any 

increases in supply (extra-net imports). Specifically, if 

net imports increase by 20 per cent, which is not an 

unrealistic assumption, the price of fat beef, assuming 

all other factors constant, will drop by about 1.8 per cent 

in Region 1. 

Region 18—New England States. Region 18, the only 

receiving point in the East Coast, is located near the major 

centers of consumption. Examining Table 9 shows that this 

region produced a relatively large share of the total n 

national production in 1968, ranking sixth. However, a 

large portion—41%—of its total supply consists of net 

imports. The location of the region and the magnitude of 

demand (large population coupled with high disposable 

personal income) (see Table 1) easily absorbs any extra 

supplies. Of course, the price of the region will be 

affected, but not to the extent of the West Coast regions. 

More specifically, if national total imports increase 

by 20 per cent, the price of fat beef in the New England 

region will drop by about 1.447 per cent or about 22.8 per 

cent less than Region 1, assuming all other factors to be 

constant. 
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In the framework of this study the net imports of 

meat have an important effect on the price of the domestic 

market in the long run. With respect to the ten year span, 

data show the overall increase in net imports has been more 

than 100%. Therefore, according to the assumptions and 

calculations of this study, the price of fat beef in the 

domestic market could decrease between 7 and 9 per cent 

(Table 12). In other words, in the Coastal Region of 

Washington-Oregon for example, the price will decrease by 

9.37% and in the New England States, the price change will 

be 7.23 per cent. However, considering year to year changes 

in the net imports presents a different picture. Net 

import changes on a yearly basis are only about 11 per cent. 

This change in the net import produces only an 0.9 per cent 

change in the price of Region 1 and an 0.07 per cent change 

in Region 18. Therefore, the long run price impact of net 

imports is definitely much greater than the short run or 

year to year basis. 

The above implications must be interpreted with a 

good deal of caution. The study basically assumes that the 

domestic production will remain constant, while the net 

import increases. In practice and in real life, especially 

in the long run, this is difficult to accept. There will be 

an adjustment on the part of domestic producers to any large 

increase in net imports. Therefore, the figures must be 

interpreted on the basis of the potential impact of a large 
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increase in net imports on domestic price rather than a mere 

face value interpretation. 



CHAPTER V 

SUMMARY AND CONCLUSIONS 

Between 1958 and 1968 the United States Fed Beef 

Industry has witnessed a tremendous change in all of its 

sectors. The purpose of this research has been to investi

gate the changes, if any, in the structure of the industry 

and the possible effect of any changes in the net imports on 

the price of domestic fat beef. Structural changes in this 

context are assumed to be the main factors of the market in 

their final form; namely, the total supply from any source 

(domestic and nondomestic), the demand schedule, and the 

transportation cost. 

To achieve the above objectives three coefficients 

have been generated, i.e., a price flexibility coefficient 

(therresponsiveness of price to quantity), a national produc

tion price flexibility (responsiveness of the price to the 

changes of the actual production allocated in each region), 

and a net imports price flexibility (the impact of changes 

in net imports on domestic price). 

In order to illustrate the concept of price flexi

bility based on 1958 data, the country was divided into 

twenty geographic regions„ Each region became representative 

as a center for production and consumption. 

75 



76 

Demand was estimated on the basis of the personal 

disposable income and the population of each region. The 

form of the demand curve was assumed, to be linear and was 

estimated for each of the twenty regions. 

Supply was initially assumed to be fixed, and later 

systematically varied. This supply has three components: 

(1) domestic fed beef, marketed for slaughter, (2) net 

imports from international markets, and (3) domestic 

production of nonfed cows slaughtered for consumption. 

Assuming each region to be a single representative 

point, a transportation cost was estimated for carcass 

weight on the basis of the railroad rates among regions. 

This railroad transportation cost was based on a one per 

cent sample of waybill data from the Interstate Commerce 

Commission (ICC). Using the above components, with the 

help of Tramel's formulation of reactive programming, a 

spatial equilibrium solution was found. This solution 

minimizes transportation cost, subject to the restraint that 

the solution be a spatial equilibrium. 

From this point the actual production level of each 

region was systematically varied. This variation was in 10 

per cent increments, from 10 per cent to 200 per cent of 

the actual production level. For each level of each 

region's variation the production level of all other regions 

was held constant. For each level of production a new 

spatial equilibrium solution was generated. The results of 
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these changes in the level of actual production and their 

corresponding generated prices were utilized in a series of 

regression analyses. The form of the regressions was: 

In y = a + b In x 

where: y = price 

x = level of production 

b = resulting estimate of price flexibility 

This sequential method provided an estimate of the 

impact of national production as well as regional production 

on the price of fat beef in each of the twenty regions. The 

concept of price flexibility, therefore, is defined as the 

percentage change in the price of a specific region due to 

a one per cent change in the production of another region 

(Tables 7 and 8). 

In order to follow the structural changes in the 

industry, the above method has been used for two points in 

time, 1968 and 1968. For this purpose, the 19 58 data of 

King and Schrader (1963) were used. The derived price 

flexibility coefficients have both a descriptive and a 

quantitative nature. They are based on the structure of the 

industry, and their quantitative variation can be directly 

interpreted in terms of the changes that have occurred in 

the industry,, 

Another index, National Production Price Flexibility 

(NPPF) was developed to examine the overall changes which 
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occurred during the period in question. The coefficients 

were generated on the basis of price flexibility coeffi

cients and the total national production. The degree of 

sensitivity and the fluctuation in these coefficients pro

vided another measure of the interrelationships and connec

tion among regions in terms of price and quantity. 

Actually, NPPF measures the responsiveness of the 

price of each region to the allocation of one per cent of 

the actual national level of production to that region. In 

other words, within the framework of this study, it tells 

how the price of a region will respond if a new quantity is 

added to the region's supply. 

Finally, based on the price flexibility coefficients 

of each region, a new coefficient of "net import price 

flexibility" was calculated, with respect to the coastal 

regions. Measuring the net imports as the percentages of 

each coastal region's total supply and further assuming the 

additive impact of these coastal regions, the overall impact 

of changes in the net import on price in the domestic market 

was analyzed. 

The analysis of price flexibility coefficients 

indicates that the fundamental relationships of the market 

forces, as formulated within the framework and assumptions 

of this study, did not change significantly. However, the 

overall magnitude of market forces did increase,, The mag

nitudes of these interrelationships are quantitatively 
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presented in Tables 7 and 8. The coefficients of the NPPF 

examination indicate again that the interrelationships of 

each region did not show any meaningful or statistically 

significant changes. 

The price impact of the changes in net imports is 

another result of this study. Based on the assumptions and 

formulations of this study, this impact can be readily 

measured according to Table 12. Overall, the net import 

impact is more significant in the Coastal Regions. Further

more, this impact is greater on the West Coast than on the 

East Coast. 

Basically, the price flexibility coefficients 

generated have two distinctive features: (1) they are 

descriptive of the nature of the industry, and (2) they 

explain the industry in its positive framework. As 

structural coefficients, they can be used to answer the 

question of an "if-then" nature. For example, "if" the 

quantity of a single region changes, what will happen to the 

price in the other regions? This is in contrast to norma

tive studies that basically allocate where the cattle should 

be raised and do not take into account human and other 

institutional factors. The normative price studies usually 

deal with the whole industry as a single unit of production 

and predict the price of each region. This study provides a 

more detailed analysis of regional response. For example, 

what if a section of the country, for one reason or another, 
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does not produce what it should. What will be the price 

equilibrium for the nation as a whole, or the region 

specifically? 

This extra information, especially when available 

in a readily usable form, provides further information 

regarding the overall situation in the U. S. fed beef 

industry. It can be used as a step toward developing a 

more orderly and realistic market situation. 

Suggestions for Further Study 

Of the many further studies that could be undertaken 

on the basis of this research, two primary ones will be dis

cussed in this section. 

This present study is focused on the outcome of 

changing one region's supply and leaving all other regions' 

production constant. It could prove interesting to study 

the price effect of simultaneously changing a number of 

regions' production. For example, if the supply of the West 

Coast regions together increases, what price impact will be 

produced on the Western Regions and on the rest of the 

nation? 

A second suggested study concerns comparing the 

present market price with 1968 price flexibility coeffi

cients. It would be possible to utilize the same demand 

function, assuming the short term nature of such a study. 

Based on the base price, 3ach region's price could be 
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calculated with the help of the actual level of supply of a 

region. The final results of this suggested study could be 

compared to similar normative price model studies as well 

as to the actual market price. 



APPENDIX A 

REGION'S IMPACT, AVERAGE MEAN-VARIANCE 
STATISTICAL TESTS 

Difference in Means t-Test 

0.061635 

0.058830 

20 

20 

.0030153 

.0033866 

19(0.0030153) + 19(0.0033866) 

0.00320115 

0.061635 - 0.058830 

*/ 0.000160 + 0.000160 

0.002805 
0.017838 

0.1568 

t 

(nl-l)si + (n2_1)S2 

38 
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t q5, V3g from table = 2.025 

t-value < t-table 

The difference, at 5% level, is not statistically 

significant. 

Difference in Variances F-Test 

f _ 0.0033866 
~ 0.00301530 

F = 1.1231 

From table a = 5% F^g = 2.16 

F-value < F-table 

The difference, at 5% If,el, is not statistically 

significant. 



APPENDIX B 

NATIONAL PRODUCTION-PRICE FLEXIBILITY STATISTICAL TESTS 

Difference in Means 

t = Xl ~ x* 

ljs2/n1 + S2/n. 

(n.-Dsf + („2-l)s2 
where : S = = 

n l  + n2 - 2 

Xx = 1.4088 

X2 = 1.3424 

S2 = 0.0738 

S2 = 0.0548 

n^ = 20 

n2 = 20 

S2 = 19(-0738) + 19(.0548) 
38 

S2 = 0.0643 

t = 1.4088 - 1.3424 

V 0.0064 

_ 0.0654 
1 ~ 0.080 

t = 0.830 
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t Qg, V^g from table = 2.025 

t-value < t-table 

The difference at 5% level is not statistically 

significant. 

Difference in Variances. F-Test 

i 
4 

F = P • Q *7 3.8 1.3467 
0.0548 

From table a = 5% F^ ̂  = 2; 16 

F-value < F-table 

The difference at 5% level is not statistically 

significant. 
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